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FOREWORD 

The American Board of Surgery offers an annual In
Training Examination (ABSITE), a multiple-choice 
examination that measures the progress of residents in 
terms of their knowledge of applied science and man
agement of clinical problems. The purpose of the Johns 
Hopkins ABSITE Review Manual is to provide, in a 
single text, a comprehensive review of the field of gen
eral surgery tailored to the busy surgical resident. This 
is the second edition of a collective work of many Johns 
Hopkins (Halsted) residents which has been reviewed 
by their surgical faculty. In addition to providing a 
review of current general surgical principles, it is also 
a practice tool for the examination itself. Not only can 
this manual be used to review for the ABSITE, but also 
for the general surgery qualifying examination or for 
review of topics presented in a concise fashion. 

The first edition was published in 2009 and con
tained a full-length 225 question practice examination 
with detailed answers written by former Johns Hopkins 
surgery residents and reviewed by the Hopkins faculty. 
It was well received both nationally and internationally 
as a study aid. For the second edition, the authors and 
editors have completely revised and updated the 225 
original questions, and have added a second full-length 
225 question examination. This ABSITE review book 
will be the only one on the market with two full-length, 
comprehensive, expert faculty-reviewed examinations. 
Key figures and tables have been included for many of 
the questions, as well as up-to-date cancer staging and 
treatment algorithms. 

It is indeed fitting that this manual is published by 
the surgical residents and faculty of the Johns Hop
kins University. The most famous surgical resident and 
faculty member to emanate from the Johns Hopkins 
Department of Surgery is Dr. John L. Cameron, who 
also served as Chair and helped to train thousands 
of surgeons. He is also responsible for disseminating 
dozens of other Chairs of Surgery around the country. 

In many presentations and publications, I have heard 
him say that until the opening of the Johns Hopkins 
Hospital in 1889, there was no formal system to train 
surgeons in the United States. AU surgeons were self
trained or learned by way of an apprenticeship, and 
few spent more than one or two years in a hospital set
ting. Dr. William Stewart Halsted was named as the 
first Chair of Surgery at Johns Hopkins and introduced 
a system in which medical school graduates entered a 
university-sponsored, hospital-based surgical train
ing program. Over a several-year period of increasing 
responsibility, these young surgeons became well versed 
in surgery, anatomy, pathology, bacteriology, and physi
ology. The training program culminated in a final period 
of near-total independence and autonomous activity. 
This training system eventually spread throughout the 
entire country. 

Surgical residents will find this manual extremely 
helpful in preparation for the ABSITE. The editors and 
authors have put together a valuable tool and compre
hensive review of general surgery for the benefit of sur
gical residents. It follows in the footsteps of Halsted, 
Cameron, and other accomplished surgical educators 
hailing from the Johns Hopkins University. 

"Before anything else, preparation is the key to suc
cess:' -Alexander Graham Bell 

Richard D. Schulick, MD, MBA, FACS 
The Arag6n/Gonzalez-Gfustf Chair 
Professor and Chair of the Department of Surgery 
University of Colorado School of Medicine 
Aurora, Colorado 

Halsted Resident, 1989-1997 
Johns Hopkins Surgery Faculty, 1999-2012 

September 2013 
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PREFACE 

The first edition of this text emanated from the need 
for a readily available, full-length practice examination 
for the annual American Board of Surgery In-Training 
Examination© (ABSITE). The germinal seed was the 
formation of a curriculum of study for the Halsted 
Residents in General Surgery at the Johns Hopkins 
University School of Medicine. 

This second edition has been expanded to include 
two full-length practice examinations: A revised version 
of the practice examination included in the first edition 
and a completely new full-length practice examination. 
Questions in the first practice examination have been 
revised based upon feedback from faculty and residents 
from across the country and updated to reflect changes 
in patient management and surgical science since the 
first edition was published in 2009. 

While two separate examinations were administered 
for junior (PGY 1 and 2) and senior (PGY 3 to 5) resi
dents starting in 2006, the American Board of Surgery 
has now resumed administration of a single examina
tion for all general surgery trainees. Therefore, this text 
is aimed at all surgical residents, irrespective of year of 
training. 

Questions and accompanying explanations were 
written by Johns Hopkins Halsted surgical residents and 
edited by faculty members of the Johns Hopkins Univer
sity School of Medicine (or other institutions as needed). 
Questions were generated from key words provided by 
the American Board of Surgery from recent ABSITEs. 

The distribution of questions is comparable to the 
ABSITE in both subject content and balance between 
clinical and basic science emphasis. Explanations are 
referenced to popular surgical textbooks, journal arti
cles, and websites. The questions are intentionally dif
ficult, designed to challenge students of surgery. 

Aside from the key words themselves, none of the 
information presented in this text was obtained from 
the American Board of Surgery. Any similarities to 
actual questions presented in prior ABSITEs are purely 
coincidental. It is the senior editors' intention that this 
text be used in conjunction with a structured, regular 
reading schedule for the education of surgical residents. 
While we have intended the questions to represent the 
broad areas of study for the general surgery resident, 
the text does not serve as a complete survey of the gen
eral surgery field. 

It is through extensive resident and faculty collabo
ration that this text has made it to press and into your 
hands, and we wish to express our deep gratitude to all 
its contributors. We hope that this text proves useful to 
surgical residents as they prepare for the ABSITE and 
seek to master the field of general surgery. 

Good luck. 

R.A.M., KJ,V.A., P.A.L. 
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This is the beginning of the first full~ length practice examination. 

To most closely simulate the actual examination, take this during an 
uninterrupted 5-hour block of time. 

The answer key is located at the end of the examination. 

1 
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QUESTION 1·1 
A 76-year-old dialysis-dependent woman with a his
tory of multiple prior abdominal operations presents to 
the emergency room with worsening abdominal pain. 
Workup raises your suspicions for ischemic boweL She 
last underwent hemodialysis 3 days prior, and is cur
rently uremic. How will you best prepare the patient for 
emergent celiotomy? 

@ Administer conjugated estrogens 

@ Administer cryoprecipitate 

© Administer desmopressin 

@ Arrange for dialysis 

® Transfuse the patient with packed red blood cells 
(PRBC) 

QUESTION 1-2 
A 76-year-old man with aortoiliac occlusive disease 
undergoes percutaneous transluminal angioplasty of 
his left common iliac artery. What is the patency rate 
for patients who undergo angiopla.sty for iliac occlusive 
disease? 

@ 10% at 5 years 

@ 20% at 5 years 

© 30% at 5 years 

@ 60% at 5 years 

® 80% at 5 years 

QUESTION 1-3 
A 39-year-oldfemale presents to the emergency depart
ment with complaints of watery diarrhea and upper 
abdominal pain for the past 2 weeks. On workup, she 
is found to have a small mass in the body of the pan
creas on computed tomography scanning. Laboratory 
abnormalities include a hemoglobin of 8.7 m.g!dL, 
white blood cell count of 10.1, hypokalemia, and a met
abolic acidosis. She is subsequently scheduled to have 
an exploratory laparotomy. Intraoperatively, the mass is 
removed from her pancreas and multiple small nodules 
are found in her liver. Considering the most likely diag
nosis, what are her best treatment options? 

® 5-:fluorouracll and interferon-alpha 

@ Intravenous steroids alone 

© No further treatment is indicated 

@ Octreotide and glw::ocorticoids 

® Repetitive embolization of the hepatic artery 

QUESTION 1-4 
A 46-year-old woman comes to the emergency depart
ment complaining of acute right lower quadrant pain. 
How could appendicitis be di1ferentiated from acute 
ileitis? 

® Colonoscopic biopsy 

@ Development of acute or subacute pain in the 
right lower quadrant 

© Elevated white blood cell count 

@ Presence of diarrhea 

® Thickened mesenteric lymph nodes on 
radiographic imaging 

QUESTION 1-5 
A 27-year-old male with idiopathic renal failure on 
hemodialysis is awaiting a kidney transplant. Multiple 
family members and friends have presented to the 
transplant center for evaluation of possible live donor 
transplantation. The recipient's brother volunteers 
to donate his kidney and is found to have a favorable 
human leukocyte antigen (HLA) match. Which of the 
following conditions is least likely to be considered a 
contraindication for live kidney donation? 

@ Current cocaine usage 

@ HIV infection 

© Type II diabetes mellitus 

@ Uncontrollable hypertension 

® Unilateral duplicated collecting system 

QUESTION 1-6 
A 39-year~old male is referred to your clinic for treat
ment of a cecal mass diagnosed by surveillance colo
noscopy. His father, paternal grandmothe~; and paternal 
uncle all developed colon cancer by their 1ifth. decade. 
Mutation of which of the following genes is associated 
with this m.an.'s disease? 

@ APC 

@ BRCAl 

© BRCA2 

@ hMSH2 

@ K,Ras 
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QUESTION 1-7 
A 68-year-old man presents with pain in his left leg. 
Examination and workup confirm diagnosis of a popli
teal aneurysm. What is the most common complication 
that would result in the patient's leg pain? 

® Aortic aneurysm rupture 

@ Nerve impingement by the popliteal aneurysm 

© Popliteal aneurysm rupture 

@ Thromboembolic events associated with the 
popliteal aneurysm 

® Venous obstruction by the popliteal aneurysm 

QUESTION 1-8 
A 52-year-old woman presents to your clinic with a pal
pable thyroid nodule. Ultrasowtd shows a 3-cm lesion 
in the right thyroid lobe with solid and cystic compo
nents. Wtrasound-guided fine-needle aspiration (FNA) 
reveals a thyroid cancer. Which of the following is the 
most likely diagnosis? 

® Anaplastic carcinoma 

@ FoWcular carcinoma 

© Medullary carcinoma 

@ Papillary carcinoma 

@ Parathyroid adenocarcinoma 

QUESTION 1·9 
A 60-year-old man who suffers from chronic alcoholism 
is admitted to the hospital with an episode of acute pan
creatitis. He suffered similar episodes in the past-all of 
which have resolved without complications. On labo
ratory studies. he is found to have an elevated serum 
amylase level. A computed tomography (CT) scan is 
performed which demonstrates a 4-cm pancreatic pseu
docyst. What would be the best subsequent treatment? 

® Esophagog~oduodenoscopy 
@ Observation and serial CT scans 

© Percutaneous drainage 

@ Puestow procedure 

® Simple aspiration 

Full-Length Practice Examination 1 3 

QUESTION 1-10 
Which of the following is a characteristic of Merkel cell 
carcinoma? 

® Early distant metastases 

@ Frequently cured with wide local exdslon alone 

© Histologically similar to squamous cell carcinoma 

@ Locally aggressive twnor with low chance of 
distant spread 

@ Slow growing, well-defined cutaneous lesion 

QUESTION 1·11 
A 70-year-old man with ascites secondary to cirrhosis 
presents for elective umbilical hernia repair. Should he 
be offered repair of his hernia? 

® No. he should not be offered repair 

@ Yes. if he had a recent myocardial infarction 

© Yes, if he is leaking ascites from the hernia 

@ Yes. if he is listed for liver transplant 

@ Yes, if it is significantly affecting his lifestyle 

QUESTION 1-12 
A 68-year-old man with atrial fibrillation presents to 
the emergency room with a cool. pulseless right foot. 
Sensation is intact. Duplex ultrasound of the right leg 
reveals multiple femoral stenoses and tibioperoneal 
thrombosis with poor tibial flow. What is the most 
appropriate management? 

® Amputation 

@ Diagnostic angiography 

© Intra-arterial site-directed thrombolysis 

@ Percutaneous embolectomy under local anesthesia 

® Systemic anticoagulation only 
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QUESTION 1-13 
A 55~year~old woman presents to your clinic with the 
new diagnosis of tertiary hyperparathyroidism. Which 
of the following operations has she most likely previ
ously undergone? 

® Colectomy with resection of terminal ileum 

@ Parathyroidectomy 

© Renal transplantation 

@ Right middle lung lobectomy 

® Thyroidectomy 

QUESTION 1-14 
A 63~year--old man presents with a "gnawing" upper 
abdominal pain. He reports that he was diagnosed with 
a gastric ulcer years ago. Which of the following tests is 
most sensitive in diagnosing the patient with infection 
with Helicobacter pylon"? 

® Histologic examination of endoscopic antral 
biopsies 

@ Serum antibodies to H. pylori 

© Upper Gl radiographic series 

@ Urea breath test 

® Urease test of endoscopic antral biopsies 

QUESTION 1·15 
Which of the following is a characteristic of a cutaneous 
lymphatic malformation? 

@ Bluish mass with overlying telangiectasias 

@ Cystic mass with overlying vesicles 

© Firm,. nodular mass 

@ Irregular mass fixed to the underlying tissues 

® Pulsatile ballotable mass 

QUESTION 1-16 
The fundamental goal of the American College of Sur~ 
geons National Surgical Quality Improvement Program 
(NSQIP)is: 

® To collect outcome data to measure and improve 
surgical care outcomes 

@ To identify those surgeons who deliver excellent 
surgical care 

© To improve health care in underserved US 
populations 

@ To model systems for improved use of health care 
resources 

® To monitor surgical costs in order to allocate 
health care 

QUESTION 1-17 
A 73~year-old man has developed a pulseless left lower 
leg 8 days after experiencing a myocardial infarction 
(MI.) requiring cardiopulmonary resuscitation. On 
examination, he has diminished sensation in his left 
foot. What is the most appropriate definitive treatment? 

® Amputation 

@ Anticoagulation using intravenous heparin 

© Intra-arterial site-directed thrombolysis 

@ Percutaneous embolectomy under local anesthesia 

® Surgical bypass 

QUESTION 1-18 
A 47 -year--old woman presents with a rapidly enlarging 
5-cm right breast mass without palpable axillary nodes. 
F'me-needle aspiration (FNA) is nondiagnostic. Core 
biopsy is performed and results are reported as equivo-
cal. but suggestive of a phyllodes neoplasm. The appro-
priate next step in management is: 

® Close follow~up 

@ Simple mastectomy 

© Thm.or enucleation 

@ 1\unor excision with a l~cm margin 

® Tumor excision with a 2-cm margin and sentinel 
node biopsy 
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QUESTION 1-19 
A 72-year-old man undergoes percutaneous transhe
patic cholangiography (PTC) and percutaneous biliary 
drainage (PBD) for obstructive jawtdice secondary to 
pancreatic cancer. Following the PTC/PBD, he develops 
melena and bright red blood is seen in the biliary drain. 
Laboratory work reveals a drop in hematocrit and 
increase in his liver function tests. What is the defini, 
tive treatment for this change in his condition? 

® Biliary stent placement 

@ Endoscopic epinephrine injection at the site of the 
bleeding vessel 

© Hepatic resection 

@ Traruarterial embolization 

® Whipple procedure 

QUESTION 1-20 
During resection of a pelvic tumor, the left ureter is 
inadvertently transected below the level of the pelvic 
b.rim. The immediate treatment of this problem is: 

® Delayed repair and percutaneous drainage of 
urinoma 

@ Diversion with ureteroenterostomy 

© Primary repair 

@ Primary repair with ureteral stent 

® Ureterocystostomy 

QUESTION 1-21 
Four weeks after a deceased donor kidney transplant, 
the recipient returns to the emergency department with 
bilateral lower-extremity edema. In spite of normal 
fluid intake, he reports that he has had minimal urine 
output over the past 18 hours. Serum creatinine is now 
elevated to 1.4 mg/dL from 1.0 mg/dL postoperatively. 
After failure to respond to a fluid challenge, an ultra
sound is obtained. This reveals good perfusion. minimal 
hydronephrosis and. a g, x 4- x 6-cm hypoech.oic mass 
adjacent to the renal pelvis of the allograft. What is the 
most likely cause of the patient's oliguria? 

® Compressive hematoma 

@ Lymphocele formation 

© Renal artery stenosis 

@ Renal artery thrombosis 

® Ureteroneocystostomy stenosis 

Full-Length Practice Examination 1 5 

QUESTION 1-22 
Eighteen months after undergoing an aortobifemoral 
artery bypass, a 74-year-old man presents with a pain
ful swelling in his left groin. Ultrasound demonstrates 
a pseudoaneurysm at the site of the distal anastomosis 
with SUITounding fluid. What is the likely underlying 
cause of this finding? 

® Atheroembolism 

@ Graft failure 

© Graft infection 

@ Graft thrombosis 

® Suture failure 

QUESTION 1-23 
A 38-year-old woman is referred to your clinic after an 
elevated 24-hour urine cortisol measurement. She is 
not on any steroids. What is the most likely cause of 
this patient's disease? 

® Adrenal adenoma 

@ Adrenal carcinoma 

© Factitious insulin use 

@ Ovarian cancer 

@ Pituitary adenoma 

QUESTION 1·24 
A 36,year~ld woman underwent banding for an inter, 
nal hemorrhoid 1 week ago. She contacts your office 
complaining of a small amount of blood on toilet paper 
after defecation. but denies pain or fever. The next step 
in her management is: 

® Direct the patient to the emergency room 

@ Instruct the patient to apply cold compresses to 
the perineum 

© Instruct the patient to take fiber supplementation 
and increase fluid intake 

@ Prescribe nlfedipine ointment BID to the perianal 
region 

@ Tell the patient there is nothing to do 
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QUESTION 1-25 
A 32-year--old male is brought to the emergency depart
ment after his left leg was pinned betw~n two cars. 
Upon examination, his left leg is swollen and tense 
below the knee and you suspect compartment syn
drome. Which nerve is most commonly injured during 
fasciotomy of the lower leg? 

@ Deep peroneal nerve 

@ Lateral femoral cutaneous nerve 

© Saphenous nerve 

@ Superficial peroneal nerve 

® Tibial nerve 

QUESTION 1-26 
While visualizing the gallbladder during an elective 
laparoscopic cholecystectolll.}'l the anesthesiologist 
infurms you that the patient has a heart rate of 130, and 
a dropping blood pressure. What is the FIRST step in 
management? 

@ Decrease insufftation pressure 

@ Give inotropes for blood pressure 

© Give IV fluids 

@ Position the patient in the left lateral decubitus 
position 

® Stop insutflation 

QUESTION 1-27 
Eighteen months after undergoing an aortobifemo-
ral artery bypass, a 69~year-old woman presents with 
a draining. cellulitic wound in her right groin, with 
exposed polytetrafluoroethylene (PTFE) graft. What is 
the most likely pathogen infecting this graft? 

@ Enterobacter cloacae 

@ Klebsiella pneumontae 

© PseudomoJUU aeruginosa 

@ Staphylococcus aureus 

® Staphylococcus epiderm/dis 

QUESTION 1-28 
A 4C~year-old premenopausal woman is seen by her 
physician for evaluation of a breast nodule. Physical 
examination confirms the presence of a 1-cm movable 
mass; mammogram and ultrasound evaluation are both 
found to be consistent with a fibroadenoma. A core 
biopsy confirms this diagnosis. The lesion is excised at 
the patient's request. Pathology results reveal a fibro-
adenoma with a small area of lobular carcinoma in situ 
(LCIS) in the surrounding breast tissue, focally extend
ing to one margin. The next step in management is: 

@ A partial mastectomy with sentinel lymph node 
biopsy 

@ Counsel the patient about their future breast 
cancer risk and screening options 

© Remove further tissue from the positive margin 
side 

@ Remove further tissue from the positive margin 
side with axillary node dissection 

® Sentinel lymph node biopsy alone 
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QUESTION 1-29 
A 5~year-old man 2 years status post left colectomy 
for stage IIA colon cancer is now found to have rising 
cucinoembryonic antigen (CEA) and two new lesions 
in the liver on follow-up CT scan (see scans below). 
There is no evidence of e:x:t:J:ahepatic disease. How do 
you manage this patient? 

® Extended left hepatectomy 

@ Orthotopic liver transplantation 

© Palliative chemotherapy 

@ Radiofrequen.cy ablation of the two tumors 

@ Y-90 intra-arterial therapy 

Full-Length Practice Examination 1 7 

QUESTION 1-30 
A 5~year-old man presents to your clinic with a 5-mm 
wide lesion confined to the middle of his lower lip. 
Biopsy confirms squam.ow; cell carcinoma. What is the 
most appropriate management? 

® Radiation therapy alone 

@ Radiation therapy followed by surgical resection 
with 5-mm margin and primary repair 

© Surgical resection with 1-cm margin and primary 
repair 

@ Surgical resection with 1-cm margin and primary 
repair, followed by radiation therapy 

® Surgical resection with 5-mm margin and primary 
repair 

QUESTION 1-31 
A 26-year-old male is undergoing a nerve block for an 
outpatient orthopedic procedure on his left ankle. Dur
ing injection of the superficial fibular nerve with lido
caine, he complains of tingling around his mouth and 
lips. What other symptom would be consistent with 
lidocaine toxicity? 

® Hallucinations 

@ Highfever 

© Muscle rigidity 

@ Peripheral paralysis 

® Skin ischemia 

QUESTION 1-32 
A 64-year-old man undergoes endovascular repair of 
a 5.9-cm infrarenal abdominal aortic aneurysm with 
bilateral iliac artery involvement. The patient does well 
postprocedurally and is discharged home 4 days later. 
A 6-month follow-up CT reveals contrast extravasa
tion into the aneurysm sac at the proximal aspect of the 
aneurysm and an interval increase in the aneurysm size 
to 6.3 em. What type of endoleak is described, and what 
is the best management? 

® Type I en.doleak; observation 

@ Type I endoleak; urgent endovascular repair 

© Type II endoleak; urgent open surgical repair 

@ Type ill endoleak; observation 

® Type ill endoleak; urgent endovascular repair 
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QUESTION 1-33 
A 64-year-old postmenopausal woman with Estrogen 
Receptor Positive (ER+), stage I breast cancer presents 
following lumpectomy, and radiation therapy, now on 
therapy with tamoxifen. She asks about the risks of 
tamoxifen therapy. You tell her that: 

® Tamoxifen decreases the likelihood of developing 
all types of cancer 

@ Tamoxi.fen has been linked to an increased risk 
of developing endometrial adenocarcinoma and 
uterine sarcoma 

© Tamo.xifen increases bone resorption, increasing 
risk of long bone and pelvic fractures due to 
osteoporosis 

@ Tamoxifen increases the likelihood of developing 
breast cancer in the contralateral breast 

® Tamoxifen is associated with a modeS"tt but 
significant increase in the risk of cardiovascular 
events seen in postmenopausal women with 
coronary artery disease 

QUESTION 1·34 
Workup for vomiting in a 46~year--old woman with 
Crohn disease reveals a stricture in the second portion 
of the duodenum. What is the best surgical manage
ment of this problem? 

® Heineke-Mikulicz strictureplasty 

@ Pylorus-preserving pancreaticoduodenectomy 
{Whipple procedure) 

© Resection of the affected segment with primary 
anastomosis 

@ Roux-en-Y duodenoJejunostomy 

® Side-to-side retrocolic gastrojejunostomy 

QUESTION 1-35 
A 17~year--old male presents to the emergency depart~ 
ment after a right shoulder injury sustained while play~ 
ing football. Plain radiographs reveal the humeral head 
displaced medial to the glenoid fossa. Which nerve is 
most likely injured in this type of dislocation? 

® Axillary nerve 

@ Median nerve 

© Radial nerve 

@ Suprascapular nerve 

® Sural nerve 

QUESTION 1-36 
An obese woman who underwent a transabdominal 
hysterectomy 10 years ago presents for an elective ven
tral hernia repair. She undergoes hernia repair via a lap
aroscopic approach, to which she responds well initially. 
However, she develops a recurrent bulge 2 months later 
and presents to your office for counseling. What is the 
most common reason for recurrence after laparoscopic 
ventral hernia repair? 

@ Failure of suture material or tacks 

@ Inadequate dissection of the fascial defect 

© Separation of the mesh from the abdominal wall 

@ Seroma formation 

® Unrecognized defect 

QUESTION 1-37 
What is the most common cause of late death after 
heart transplant? 

® Acute graft rejection 

@ Accelerated atherosclerosis 

© Cytomegalovirus (CMV) infection 

@ Fungal infection 

® Ventilator-associated pneumonia 

QUESTION 1·38 
A 48-year~old male presents with persistent peptic 
ulcers that have been refractory to proton-pump inhibi~ 
tors. His workup includes a positive secretin stimula
tion test. His underlying tumor is: 

® Associated with hypoglycemia 

@ Associated with MEN 2A 

© Associated with Whipple triad 

@ Frequently located in the tail of the pancreas 

® Likely to be sporadic 
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QUESTION 1-39 
A 38~year~old male presents to the emergency depart
ment after attempted suicide via ingestion of oven 
cleaner. Upon rigid esophagoscopy, you observe ery~ 
thematous, friable, mucosa with superficial, noncir
cumferential white ulcerations in the mid-esophagus. 
What degree of injury is this lesion? 

®Gradel 

@ GradeiiA 

© GradeiiB 

@ Gradelll 

@ GradeiV 

QUESTION 1-40 
A 32-year-old female requires a split-thickness skin 
graft after being involved in a car accident. A 12- x 6-cm 
site is harvested from her lateral thigh and is implanted 
on her scalp without complications. The healing rate at 
the donor site is most related to: 

® Amount of moisture kept on the donor site 

@ Epithelial appendages and thickness of graft 

© Epithelial appendages and width of the site 

@ Quality of semi~occlusive dressing 

@ Thickness of graft and moisture on donor site 

QUESTION 1·41 
A 21-year-old male is brought to the trawna bay after 
sustaining a superficial stab-wound to the left shoul
der. He reports that he received his full series of shots 
as a child, and received his last tetanus booster shot 
when he was 15. What should he receive for his tetanus 
prophylaxis? 

@ Amoxicillin 500-mg PO TID 

@Nothing 

© Tetanus immune globulin (TIG) 250-units 1M 

@ Tetanus toxoid (dT) 0.5-mL 1M 

@ Tetanus toxoid (dT) 0.5-mL 1M and TIG 250-units 
1M 

Full-Length Practice Examination 1 9 

QUESTION 1-42 
A 72~year-old man is seen in clinic preoperatively to 
prepare for his upcoming femoral-tibial artery bypass 
for vascular insufficiency. The duplex scan demon
strates poor candidates for venous conduits, so the use 
of synthetic graft is anticipated The long-term outcome 
for this patient could be improved by: 

® Oopidogrel use for the first 3 months after surgery 

@ Daily use of 81-mg aspirin indefinitely 

© Low-molecular-weight heparin injections for 
the first 6 weeks after surgery 

@ The use of support stockings 

@ Warfarin use with a goal International 
Normalization Ratio (INR) of 1.5 

QUESTION 1-43 
A 25-year-old male sustains a superficial gunshot 
wound to his left proximal, lateral thigh, near the ante
rior superior iliac spine. His initial neurologic exami
nation in the emergency department reveals no motor 
deficits but nwnbness in the region of the left lateral 
cutaneous nerve of the thigh. When should surgery for 
repair of the suspected nerve injury be performed? 

® 1 to2weeks 

@ 2 to 3 months 

© 6 months to 1 year 

@ Immediately 

@Never 

QUESTION 1-44 
A 40-year~old male former Australian lifeguard with a 
history of melanoma presents to the emergency depart
ment with a month-long history of abdominal pain, 
nausea, and vomiting. What is the most likely cause for 
his symptoms? 

® Colonic obstruction 

@ Diverticulitis 

© Duodenal adenocarcinoma 

@ Gastroenteritis 

@ Intussusception of the small bowel 
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QUESTION 1-45 
Which of the following characteristics is an advantage 
of full-thickness skin grafts (FTSGs) over split-thickness 
skin grafts (STSGs)? 

® Appropriate for larger defects 

@ Better for contaminated tissue beds 

© Better resistance to infection 

@ Less nutritional demand 

® Lower incidence of contractures 

QUESTION 1·46 
A 56--year-old male is ventilator dependent due to an 
open abdomen secondary to trauma. On the third 
day fOllowing his injUl'}'l he develops hypoxemia and 
tachypnea requiring an increase of the fraction of 
inspired oxygen (Fi()J and positive end--expiratory 
pressure (PEEP). His partial pressure of oxygen in 
arterial blood (PaO:z) increases minimally with these 
changes. Plain chest radiograph shows bilateral infiltrates 
and pulmonary artery occlusion pressure is 16 nun Hg. 
Which combination of features would support a diagnosis 
of acute respiratory distress syndrome (ARDS) over 
ventilato.MlSSOciated pneumonia (YAP)? 

@ PaO:JPi02 ratio <200 mm Hg 

@ Pulmonary artery occlusion pressure ~18 mm Hg 

© Temperature 38.3°C, WBC = 12, minimal pleural 
effusion, increased protein on bronchoalveolar 
lavage (BAL), infiltrates not seen on chest 
radiograph 

@ Temperature 38.5°C, WBC = 16, no effusions, 
increased protein on BAL 

® Temperature 38.7°C, WBC = 14, pleural effusions, 
increased protein on BAL 

QUESTION 1-47 
A 28-year-old female professional violin1st presents 
with headaches, neck pain. and hand clumsiness in her 
right hand. She also reports occasional numbness in the 
hand and right-sided chest pain. Which of the following 
is the likely cause of her symptoms? 

® Carpal tunnel syndrome 

@ Coronary artery disease 

© Osteoarthritis 

@ Paget-Schroetter syndrome 

® Thoracic outlet syndrome (TOS) 

QUESTION 1-48 
A 72--year-old man with a history of diabetes and smok
ing presents with a 2-day history of excruciating pain 
in the right lower extremity. The patient states that the 
pain started while he was sitting in a chair, and that, 
unlike other pains he has had in the leg before, it was 
not relieved by elevation of the extremity. Physical 
examination shows a pale, cool, pulseless, and numb 
right foot and the calf is quite tender. No pedal Doppler 
signal is obtainable. The patient is taken to the operat
ing room where on-table angiogram reveals occlusion 
of the superficial femoral artery. A right femoral below 
knee popliteal bypass is perfOrmed with restoration of 
the pulses. Postoperatively in the surgical intensive care 
unit, the resident notices severe swelling of the right 
lower extremity and loss of the dorsalis pedis pulse. The 
most likely etiology of the edema is: 

® Acute bleed from anastomotic leak 

@ Acute popliteal venous occlusion 

© Acute reperfusion injury 

@ Chronic venous occlusive disease 

® Lymphocele 

QUESTION 1-49 
A 22-week pregnant, 3l~year~old woman received 
7 days of ampicillin for a urinary tract infection. The 
patient developed diarrhea on day 5 of therapy, and 
stool is positive for Clostridium diificile toxin. How 
would you treat the patient? 

® Clindamycin 300-mg PO QID for 10 days 

@ Do nothing. this is usually self-limiting 

© Metronidazole SQO..mg PO QID for 10 days 

@ Vancomycin 5QO..mg PO QID for 10 days 

® Vancomycin SQO..mg PR QID for 10 to 14 days 
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QUESTION 1-50 
You are performing a Iaparoscopic cholecystectomy 
on a 64-year~old woman with a history of cholelithia
sis and vague abdominal pain. As you insert the camera 
through the supraumbilical trocar, you are sw:prised to 
find white cake-like tumor spreading from the left pel
vis across much of the large intestine. You should: 

® Perform a biopsy, convert to an open procedure, 
and perform complete surgical staging 

@ Perform a biopsy, convert to an open procedure, 
and remove all involved organs 

© Perform a left oophorectomy 

@ Take a biopsy of the tumor, close, and await 
the pathology report to plan open surgery 

® Take a biopsy of the tumor, remove the gallbladder, 
and finish the case 

QUESTION 1-51 
A 2-year-old boy is brought to the emergency depart
ment by his motheL She reports that he has been incon
solable for the past 24 hours and has refused his feeds. 
Upon further questioning, the physician finds that the 
child has vomited twice and has not had a bowel move
ment. Examination reveals a slightly distended and dif
fusely tender abdomen, especially in the inguinal area. 
without signs of peritonitis. What should be your first 
step? 

® Arrange for immediate groin exploration in the 
operating room without attempting manual 
reduction 

@ Elevation of the child's lower extremities with a 
pillow, followed by an attempt at manual reduction 

© Emergent exploratory laparotomy 

@ Apply ice pack to the atfected area 

@ Overnight inpatient observation 

Fu 11-Le n gth Practice Examination 1 11 

QUESTION 1-52 
An 82-year--old man with a history of severe chronic 
obstructive pulmonary disease (COPD) presents with 
claudication and is found to have occlusive disease 
localized to the left common iliac artery. Which of the 
following procedures is the most appropriate for man
agement of this patient's disease? 

® Anticoagulation using intravenous heparin 

@ Aortobifemoral artery bypass with synthetic graft 

© Conservative treatment 

@ Femoral to femoral artery bypass with venous 
autograft 

® Percutaneous translwninal angioplasty (PTA) 
wtder local anesthesia 

QUESTION 1-53 
A 47-year~old woman wtdergoes core-needle biopsy of 
a lesion found on routine mammography in the lower, 
outer quadrant of her right breast. Pathology is read 
as atypical ductal hyperplasia (ADH) of the breast. 
What is the most appropriate next step in this patient's 
management? 

® Axillary lymph node dissection 

@ Excisional biopsy with wire localization 

© Follow-up mammography in 6 months 

@ Modified radical mastectomy 

® Partial ~ctomy with sentinel lymph node biopsy 

QUESTION 1-54 
A 43-year~old man presents to your clinic complain
ing of intermittent blood spotting on toilet paper for 
2 weeks. Anoscopy reveals a 1-cm split in the anoderm 
posteriorly on the midline distal to the dentate line, 
lacking any hypertrophy or visible muscle fibers. What 
is the optimal management? 

® Bisacodyl suppositories 

@ Initiate stool softeners 

© Lateral internal anal sphincterotomy 

@ Observation only 

@ Resection of affected tissue 
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QUESTION 1-55 
A 22-year-old male (65 kg) is seen in the emergency 
department after a motorcycle accident that resulted 
in significant head and maxillofacial trauma. Following 
initial evaluation and stabilization. he is admitted to the 
intensive care unit with lactated Ringer (LR) solution 
running at 125 mL/hr. During the first 60 hours of his 
stay, his urine output gradually declines to 25 mL/hr 
and his serum sodium drops from 136 to 127 mEq/L. 
His vital signs remain stable. Urine osmolarity is found 
to be 548 mOsm/L. Which of the following is the next 
best intervention? 

@ Add demeclocycline 600 mg BID 

@ Convert his fluids from LR to 3% normal saline 

© Increase his fiuids to maintain urine output 
>O.S mLikg/hr 

@ Start fiudrocortisone 0.1 mg QDay 

® Stop his fluids entirely 

QUESTION 1-56 
A 45-year-old woman with a history of gallstones is 
admitted to the intensive care unit after diagnosis 
with acute pancreatitis with hemodynamic instability. 
Her admission laboratory values were remarkable for 
a number of abnormalities, including hyponatremia, 
hyperamylasemia, hyperlipasemia, and hyperlipidemia. 
What is the etiology of hyponatremia in pancreatitis? 

@ Hypoalbuminemia 

@ Pseudohyponatremia 

© Renal failure 

@ Salt wasting 

® Syndrome of inappropriate anti-diuretic hormone 
(SIADH) 

QUESTION 1-57 
A previously healthy 63-year-old woman began to 
complain of increased shortness of breath and chest 
pain while undergoing a root canal. After stopping the 
procedure, her symptoms resolved, and the oral sur
geon resumed drilling. She began experiencing right 
facial pain and periorbital and neck swelling and sub
sequently complained of severe dyspnea. The patient's 
blood pressure then became undetectable. An emer
gent ECG showed nonspecific ST wave changes. Her 
pulse oximeter revealed an oxygen saturation of 89% 
to 90% throughout the procedure. Immediate action 
should be? 

@ Administration of intravenous fiuids 

@ Bilateral tube thoracostomy placement 

© Initiation of intravenous antibiotics 

@ Intravenous heparin therapy and/or thrombolytic 
therapy 

® Position the patient in left lateral decubitus 
Trendelenburg position 

QUESTION 1·58 
A 34-year-old male Ukrainian immigrant is seen in 
clinic for a right-sided thyroid nodule, which shows no 
uptake on teclmetium scan. In 1986, he was living near 
the Chemobyl nuclear reactor during its melt-down. 
Given this history and probable etiology, what is the 
most likely diagnosis of his thyroid nodule? 

@ Anaplastic carcinoma 

@ Follicular carcinoma 

© Hdrthle cell carcinoma 

@ Medullary carcinoma 

® Papillary carcinoma 
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QUESTION 1-59 
A 54-year-old alcoholic man presents to the emergency 
department with severe substernal and epigastric pain 
after vomiting while drinking earlier that evening. Gas
trogra1in esophagogram shows perforation of the dis
tal esophagus with drainage into the left pleural space. 
What is the most appropriate treatment? 

® Emergent primary repair via left thoracotomy 

@ Esophageal stent placement 

© Esophagectomy and delayed reconstruction 
with interposition graft 

@ Esophagostomy and placement of a feeding 
jejunostomy tube 

@ Nonoperative management with total parenteral 
nutrition and nasogastric decompression 

QUESTION 1-60 
The appropriate treatment for an 8-year-old. with a com
pletely displaced supracondylar fracture of the humerus 
(Gartland type III) is: 

® Oosed reduction and immobilization 

@ Oosed reduction and internal fixation 

© Elbow replacement 

@ Intramedullary rod placement 

® Splinting and immobilization 

QUESTION 1-61 
A 42-year-old woman is in the intensive care unit imme
diately following removal of a left adrenal pheochromo
cytoma. Her blood pressure is 80/40 mm Hg. The most 
appropriate treatment of the patient's hypotension is: 

® Epinephrine 

@ IV bolus of lactated Ringer solution 

© Methylprednisolone 

@ Phenoxybenzamine 

@ Phenylephrine 
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QUESTION 1-62 
A 24-year-old man presents to the emergency depart
ment after sustaining two gunshots through his chest. 
Which of the following would suggest that he has lost 
30% to 4006 of his blood volume? 

® HR 90, normal blood pressur~ normal or 
increased pulse pressure, urine output >30 mL/hr 

@ HR 110, normal blood pressure, increased pulse 
pressure, urine output >30 mL/hr 

© HR 110, normal blood pressure, narrowed pulse 
pressure, urine output 20 to 30 mL/hr 

@ HR >120, decreased blood pressure, very 
decreased pulse pressure, respiratory rate 30 
to 40, urine output 5 to 15 mL/hr 

@ HR >140, very decreased blood pressure, 
respiratory rate >35, negligible urine output 

QUESTION 1-63 
A 42-year-old woman presents with the presumed 
diagnosis of inflammatory carcinoma of her left breast. 
She is 8 weeks postpartum. What is the appropriate 
management? 

® If the tumor does not respond to neoadjuvant 
chemotherapy, proceed to mastectomy 

@ If the tumor responds to an extended course of 
antibiotics, continue with local resection 

© If the tumor responds to high-dose chemotherapy, 
continue with mastectomy, postoperative 
radiation, then possible further adjuvant therapy 

@ If the tumor responds to high-dose chemotherapy, 
continue with radiation therapy, followed by 
surgical resection, then chemotherapy 

@ If the tumor responds to neoadjuvant 
chemotherapy, proceed to local excision 
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QUESTION 1-64 
A 60~year-old man with a long history of smoking and 
heavy alcohol use undergoes a transhiatal esophagec
tomy for esophageal cancer. He does well and is dis
charged from the intensive care unit on the second 
postoperative day. However on the third day he devel
ops a fever and malaise. A chest and neck CT scan dem
onstrates severe inflammation as indicated by stranding 
around. and wall thickening o£, the gastric conduit but 
no intramural air. Which vascular supply to the stom
ach may have been compromised during the transhiatal 
esophagectomy? 

@ Gastroduodenal artery 

@ Left gastric artery 

© Left gastroepiploic artery 

@ Right gastroepiploic artery 

® Short gastric arteries 

QUESTION 1-65 
On initial assessment the most important predictor 
of return of function in a patient with a severe head 
injury is: 

@ Intracranial pressure greater than 15 mm Hg 

@ Overall Glasgow Coma Scale (GCS) score 

© Poor eye opening score component of the GCS 

@ Poor motor score component of the GCS 

® Poor verbal score component of the GCS 

QUESTION 1-66 
A 7 ~week--old boy is referred with a 3-day history of 
projectile nonbilious vomiting. He appears dehydrated 
and, on abdominal examination, an olive-shaped epi
gastric mass is palpable. The most appropriate initiallY 
Buid regimen for resuscitation is: 

@ 2% sodium chloride 

@ 5% dextrose 

© Lactated Ringer 

@ Normal saline 

® Normal saline + 20-mmoUL potassium chloride 

QUESTION 1-67 
A 67-year-old woman with long-standing diabetes 
presents to clinic stating that she has noticed some 
breakdown of the skin on the bottom of her right foot. 
Examination of the foot reveals a shallow ulcer over
lying the area of the metatarsal heads with surround
ing erythema. Radiograph of the foot reveals no bony 
involvement. How should you counsel her? 

@ She should be admitted to the hospital for 
aggressive wound care 

@ She should clean the wound with warm soaks and 
then put on clean socks 

© She should obtain well-:fitting shoes 

@ She will likely need a distal arterial bypass 

® She will need a transmetatarsal amputation 

QUESTION 1-68 
A 65-year-old female complaining of weakness, fatigue, 
and easy bruising, is found to have guarding and c:lis
tention of her upper abdomen. She reports a history of 
taldng prednisone and weekly epoetin-a. She feels her 
symptoms have become worse in the past year. What 
procedure would this patient need for definitive man
agement of this condition? 

@ Bone marrow biopsy 

@ Gastrectomy 

© Laparoscopic adrenalectomy 

@ Laparoscopic splenectomy 

® Patient requires no surgical management 
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QUESTION 1-69 
You are called by the Intensive Care Unit (ICU) regard
ing a 45-year-old man intubated for ARDS for the past 
3 weeks. Over the past 48 hours, he has developed 
increased abdominal distension. His last bowel move
ment was 4 days ago, and the ICU sta1f has attempted 
multiple enemas without result. An abdominal plain 
:film has revealed diffuse dllation of the colon consis
tent with lleus, without an identifiable transition point. 
Your physical examination demonstrates a critically ill 
man with a rotund abdomen. There is no fluid wave 
or shifting dullness, just diffilse tympany. There is no 
stool in the rectal vault. How should you proceed with 
treatment? 

® Endoscopic decompression 

@ Manual disimpaction 

© Nasogast:ric-tube decompression and serial 
examinations 

@ Neostigmine 

@ Therapeutic enteroclysis 

QUESTION 1·70 
For an oral squamous cell carcinoma with 4-mm depth 
of invasion without palpable lymph nodes, the appro
priate surgical treatment entails: 

® Excision plus supra.omohyoid neck dissection 

@ Local excision alone 

© Radiation therapy 

@ Radical neck dissection 

® Sentinel lymph node biopsy using blue dye 

QUESTION 1-71 
A 45-year-old female is in the SICU 2 days postopera
tive from an orthotopic liver 1:l:ansplant for primary 
biliary cirrhosis. The patient's condition has rapidly 
deteriorated, with signs consistent with fulminant 
hepatic fallure. Ultrasound of the graft is most likely to 
reveal which of the following? 

® Hepatic artery thrombosis 

@ Hepatic vein thrombosis 

© Inferior vena cava stenosis 

@ Portal vein stenosis 

@ Portal vein thrombosis 
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QUESTION 1-72 
A 30-year-old man presents with facial swellin~ 
engorged necl<: veins, and complaints of dizziness for 
the prior 3 months. Two years previously, he was diag
nosed with unresectable malignant thymoma, but com
pleted only two rounds of radiotherapy. How should 
you proceed with treatment? 

® Balloon angioplasty and endovascular &tenting of 
the superior vena cava (SVC) 

@ Exploratory thoracotomy 

© Extra-anatomic bypass from the internal jugular to 
the femoral vein 

@ Inpatient heparinization until therapeutic on 
warfarin 

® Internal jugular to right atrial bypass 

QUESTION 1-73 
A 42-year-old man presents with progressive fullness 
and abdominal cramping increasing in severity over 
the past 4 weeks. Computed tomography (CT) reveals 
a large intra-abdominal mass with multiple enlarged 
inguinal and cervical lymph nodes visible. Which of 
the following tests is diagnostic of this patient's possible 
intra~abdominallymphoma? 

® CTscan 

@ CT -guided needle biopsy 

© Open biopsy 

@ Positron emission tomography (PET) scan 

@ Trweighted Magnetic Resonance Imaging (MRI) 

QUESTION 1-7 4 
An 88-year-old woman presents from a nursing home 
with altered mental status and abdominal disten
sion. She has a history of gallstones and has never had 
abdominal surgery. On examination, she is febrile and 
tachycardic and has a distended, tender abdomen that is 
tympanitic to percussion. A plain abdominal film dem
onstrates dllated loops of small bowel with air in the 
biliary tree. What is your proposed management? 

® A trial of nasogastric tube decompression, IV 
fluids, bowel rest 

@ ERCP and stent placement 

© Exploratory laparotomy 

@ Family meeting and likely comfort care measures 
only given extremely poor prognosis 

@ Laparoscopic cholecystectomy 
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QUESTION 1-75 
The cerebral perfusion pressure (CPP) in a patient with 
head injury should ideally be greater than: 

® 30mm.Hg 

@ 50mm.Hg 

© 70mm.Hg 

@ 90mm.Hg 

@ llOmrnHg 

QUESTION 1·76 
A 55·year·old man presents with a firm mass on his left 
thigh. which he noticed recently after bwnping into a 
chair. The mass is painless, not discolored. and 5 em .in 
diameter. What is the next diagnostic test you should 
perform? 

@ Exdsional biopsy 

@ Fine· needle aspiration 

© Incisional biopsy 

@ Magnetic resonance imaging (MRI) scan 

® Wide excision with 2'(m margins 

QUESTION 1-77 
A 45-year-old woman was found on physical examina
tion to have a right thyroid nodule. Ultrasound of the 
thyroid demonstrated a 2.5--cm hypoechoic nodule, 
which was identified as papillary thyroid cancer on fine. 
needle aspiration (FNA). What is the best next step in 
the management of this patient? 

® Obtain Computed Tomography (CT) scan of the 
neck 

@ Obtain Integrated Positron Emission Tomography 
and Computed Tomography (PET-CT) scan for 
complete staging 

© Obtain ultrasound of the neck to evaluate for 
lymphadenopathy 

@ Proceed to surgery without other studies 

@ Repeat the FNA to confirm the diagnosis 

QUESTION 1-78 
A 35-year-old woman presents with complaint of a 
bloody discharge &om the left nipple. Clinical breast 
examination confums .inducible discharge from a single 
duct in the left nipple and a small palpable mass near 
the inferior areolar margin. Bilateral mammogram and 
left ultrasound show a small density that appears to cor· 
respond to the palpable mass, which measures 8 mrn 
by ultrasound and is solid. The lesion is amenable to 
ultrasound-guided core biopsy. Which of the following 
is correct? 

® If a core biopsy confirms a benign papilloma, no 
further intervention is needed 

@ If core-needle biopsy confums intraductal papil
loma, then proceed to local excision with postop
erative routine breast screening examination 

© If local excision shows DCIS, the patient can 
return to routine breast screening with no further 
intervention needed 

@ This is most likely a benign process, does not 
need to be biopsied, and should be followed with 
clinical breast examination and mammogram 
every 6 months 

® Unilateral bloody discharge is usually associated 
with a history of breast trauma 

QUESTION 1-79 
A 54--year-old woman comes to clinic 3 weeks after 
undergoing a common bile duct exploration for bili
ary stones refractory to endoscopic management. 
She was left with aT-tube in place, which has been 
reliably draining bile until 2 days ago. Over the past 
48 hours, she has noted increased right upper quadrant 
pain that is slmilar to her preoperative pain. You order 
a tube cholangiogram, which demonstrates a retained 
stone lodged in the common bile duct. How should you 
proceed? 

@ Admit to the hospital, make NPO with IVF, 
provide analgesia and observe 

@ Endoscopic retrograde cholangiopancreatography 
(ERCP) 

© Laparoscopic stone extraction 

@ Remove the T·tube and perform immediate 
choledochoscopy 

® Repeat open common bile duct exploration 
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QUESTION 1-80 
A 78-year-old African American female with hyper
tension and diabetes mellitus fal1s in her kitchen and 
lacerates her right great toe. Three hours later, her fam
ily brings her to the emergency department because 
she has developed severe erythema migrating up her 
leg, fever to 40°C (l04°F) and a marked change in her 
mental status. Examination of the wound reveals severe 
edema of the surrounding skin,. marked erythema pro
ceeding up the leg and crepitus to palpation. Her labo
ratory values show a lactate of 6.7 mmol/L. What is the 
most appropriate course of treatment? 

@ Gram-negative antibiotic coverage, IV fluid resus
citation. surgical debridement 

@ Gram-positive antibiotic coverage, IV fluid resus
citation, surgical debridement 

© Immediate surgical debridement, IV fluid 
resuscitation, broad-spectrum anb.oiotics 

@ IV fluid resuscitation. broad-spectrum antibi
otics, observation 

@ Observation. IV Buid resuscitation. surgical 
debridement after complete manifestation of 
disease (days) 

QUESTION 1-81 
A 42-year-old man with marked ascites is being treated 
with lactulose for hepatic encephalopathy secondary to 
alcoholic cirrhosis. What is the most likely acid-base 
abnormality found in this patient? 

@ Anion gap metabolic acidosis 

@ Metabolic alkalosis 

© Normal anion gap metabolic acidosis 

@ Respiratory acidosis 

@ Respiratory alkalosis 
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QUESTION 1-82 
A 52-year-old woman was found to have a single left 
thyroid nodule measuring 3 em on ultrasound. She has 
no known risk factors for thyroid cancer and denies any 
compressive symptoms in the neck. Her thyroid func
tion tests are normal and nne-needle aspiration (FNA) 
was performed. Cytology examination reported "follic
ular neoplasm" as the diagnosis. What is the next best 
step in the management of this patient? 

@ Obtain a core-needle biopsy of the suspicious 
nodule 

@ Obtain a radioactive iodine thyroid scan 

© Perform left hemithyroidectomy 

@ Perform left hemithyroidectomy with 
intraoperative frozen section to decide on need 
for total thyroidectomy 

@ Repeat the FNA 

QUESTION 1-83 
A 40-year-old woman has been recently diagnosed 
with multiple endocrine neoplasia type IIa (MEN 2A). 
Her most recent laboratory studies are significant for 
elevated urinary metanephrines and hypercalcemia. A 
cold thyroid nodule has been identified on radioisotope 
imaging and computed tomography of the abdomen 
reveals a left adrenal mass. She has elected to undergo 
operative intervention and asks you which surgical 
procedure should be performed first. Based on current 
recommendations, you schedule her for the following 
procedure: 

@ Adrenalectomy 

@ Pituitary adenectomy 

© Single-gland parathyroidectomy 

@ Thyroid lobectomy 

@ Total thyroidectomy alone 
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QUESTION 1-84 
A 65~year~old man presents with rectal pain. pencil~ 
thin stools and occasional bright red blood per rectum. 
A rectal examination under anesthesia reveals a 1-cm 
raised lesion at the anal verge, and extending for 3 em 
proximally. There are no palpable lymph nodes or signs 
of systemic disease. Biopsy demonstrates squamous cell 
carcinoma. Which of the following is the standard ther
apy for this disease? 

@ Abdominoperineal resection with permanent 
colostomy 

@ Abdominoperineal resection with total mesorectal 
excision and bilateral inguinal lymph node 
dissection 

© Chemoradiation therapy with 5-fl.uorouracil and 
mitomycinC 

@ Chemotherapy with 5-tluorouracll and cisplatin 

® Low anterior resection 

QUESTION 1-85 
A 59-year--old healthy female presents complaining of 
a palpable mass along the junction between the angle 
of her mandible and neck on the left side. A history 
and physical examination reveals no other symptoms. 
An ultrasound study shows a 2--cm mass in the superfi
cial lobe of the parotid gland. A fine-needle aspiration 
biopsy is performed, which shows a mixture of epithe
lial and mesenchymal cells consistent with a diagno-
sis of benign pleomorphic adenoma. How should this 
parotid mass be managed? 

@ Close observation for change in size or development 
of symptoms 

@ Radiation therapy 

© Simple enucleation of the mass 

@ Superficial parotidectomy with adjuvant radiation 
therapy 

® Superfi.cial parotidectomy with preservation of the 
facial nerve 

QUESTION 1-86 
A 76-year-old man presents with a lesion on the left 
forearm suspicious for melanoma. Biopsy confirms a 
melanoma of 0.6 mm thickness. What margin around 
the lesion do you need to take during excision to mini
mize the likelihood of recurrence? 

@None 

@ Smm 

©lcm 

@2cm 

® Greater than 2 em 

QUESTION 1-87 
A 56-year-old man underwent a computed tomogra
phy (CT) scan of the abdomen for left lower quadrant 
abdominal pain. Mild diverticulitis was identified and 
antibiotic therapy was provided. Incidentally, a 3-cm 
right adrenal mass was seen on the CT scan. After 
recovery from diverticulitis, he is seen in the surgical 
clinic for evaluation of the adrenal mass. Which of the 
following tests should be included in the workup? 

@ Check plasma aldosterone and renin levels, 
plasma-free metanephrine and normetanephrine 
levels, and a serum vanillylmand.elic acid level 

@ Perform a dexamethasone suppression test 
and check plasma aldosterone and renin levels, 
plasma-free metanephrine and normetanephrine 
levels, and a serum vanillylmandelic acid level 

© Perform a dexamethasone suppression test and 
check plasma aldosterone and renin levels and 
plasma-free metanephrine and normetanephrine 
levels 

@ Perform a dexamethasone suppression test and 
check plasma aldosterone and renin levels and a 
serum vanillylmandelic acid level 

® Perform a dexamethasone suppression 
test and check plasma-free metanephrine and 
normetanephrine levels and a serum vanillylman, 
de lie acid level 
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QUESTION 1-88 
A 2-month-old male child is born to a mother with a 
Marfanoid habitus and a history of pheochromocy
toma. He wtdergoes genetic testing and is found to have 
a mutation in the RET oncogene. What should be the 
initial goal in the management of this patient? 

® Careful observation 

@ Computed tomography (CT) scanning to look for 
pheochromocytoma in retroperitoneal space 

© Positron emission tomography (PET) scan to 
evaluate fur other tumors 

@ Total parathyroidectomy with heterotopic 
autotransplantation by 5 years of age 

@ Total thyroidectomy with central lymph node 
dissection within the first 6 months of age 

QUESTION 1-89 
What is the most common etiology of common bile 
duct injury during laparoscopic cholecystectomy? 

® Acute or chronic inflammation 

@Bleeding 

© Congenital anatomic anomalies 

@ Excess cephalad retraction of the gallbladder 

@ Obesity 

QUESTION 1·90 
A 57-year--old woman presents with a biopsy-proven 
4.5-cm buccal mucosa squamous cell carcinoma (SCC) 
of her right cheek. with no lymph nodes palpable or 
visible on computed tomography. What is the most 
appropriate management? 

® Local excision 

@ Radiation therapy 

© Wide resection with modified radical neck 
dissection and postoperative radiation 

@ Wide resection with radical neck dissection 

@ WJ.de resection with supraomohyoid neck 
dissection 
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QUESTION 1-91 
A 42-year--old diabetic woman presents to the emer
gency department complaining of nausea. vomitin~ 
and abdominal pain. She had been in her usual state of 
health until the prior day when the symptoms began. 
Her temperature is 38°C and her white blood cell count 
is 17,000. Initial workup includes a right upper quad
rant ultrasound that is negative fur stones but is sugges
tive of air within the lumen of the gallbladder. The most 
appropriate initial antibiotic choice for this patient 
would be: 

® Intravenous amikacin 

@ Intravenous ampicillin/sulbactam 

© Intravenous cefuzolin 

@ Intravenous clindamycin 

@ Intravenous piperacillin/tazobactam 

QUESTION 1-92 
During routine blood testing. a 52-year-old man is 
found to have a serum calcium level of 11 m.g/dL (nor
mal8.5 to 10.5 mg/dL). His primary physician suspects 
hyperparathyroidism and checks a parathyroid hor
mone (PTH) level, which is 65 pg/mL (nonnal 10 to 
65 pg/mL). He has no history of renal stones or bone 
fractures. Which of the following is an indication for 
this patient to undergo surgery? 

® 24-hour urine calcium of300 mg/dL 

@ Bone density suggestive of osteopenia (T-score -1.9) 

© Diffuse musculoskeletal pains and irritability 

@ No surgery is indicated, since PTH is normal 

@ Serum creatinine of 1.5 mg/dL 
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QUESTION 1-93 
A sestarnibi scan reveals a hyperfunctioning para~ 
thyroid adenoma in the superior right position in a 
53-year-old woman with hypercalcemia. Preoperative 
parathyroid hormone (PTii) level is measured to be 
200 pglmL. After removal of the suspected parathyroid 
adenoma,. a decrease in PTH to which of the following 
levels within the specified time frame would signify that 
the only hyperfunctioning gland had been successfully 
removed? 

@ 125 pglmL in 10 minutes 

@ 132 pg/mL in 5 minutes 

© 43 pg/mL in 30 minutes 

@ 65 pg/mL in 20 minutes 

® 99 pg/mL in 10 minutes 

QUESTION 1-94 
A 76-year-old man undergoes exploratory laparot
omy for a suspected bowel obstruction. During the 
operation,. you discover a mass in the duodenum just 
proximal to the ligament of Treitz, with no palpable 
lymphadenopathy. Intraoperative pathology confirms 
adenocarcinoma. What is the best course of manage
ment for this patient? 

@ Gastrojejunostomy 

@ Local resection with primary repair 

© Pancreaticoduodenectomy 

@ Surgical resection with duodenojejunostomy 

® Surgical resection with intraoperative 
chemotherapy 

QUESTION 1-95 
A 58-year-old man presents with an asymptomatic 
right anterior neck mass in the thyroid region. What is 
the most appropriate diagnostic test for this man? 

@ Exploratory surgery 

@ Fine-needle aspiration (FNA) 

© History and physical examination 

@ Scintigraphy 

® Ultrasound 

QUESTION 1-96 
A 53-year-old man is brought into the emergency 
department after sustaining a gunshot wound to the 
left flank. You suspect a splenic injury with ongoing 
bleeding. The patient discloses that he is on warfarin,. 
and his international normalized ratio (INR) is 3. What 
do you use to correct the coagulopathy en route to the 
operating room? 

@ Fresh frozen plasma (FFP) transfusion 

@ Packed red blood cell (PRBC) transfusion 

© Protamine infusion 

@ Vitamin K intravenously 

® Vitamin K orally 

QUESTION 1-97 
A 63-year-old woman undergoes fine-needle aspiration 
(FNA) of a ~em right thyroid nodule and is diagnosed 
with papillary thyroid cancer. On subsequent ultra
sound of her neck, an enlarged right-sided lymph node 
is identified close to the jugular vein and is biopsied by 
FNA. Cytologic examination reveals metastatic papil
lary thyroid cancer. What is the recommended overall 
treatment plan for this patient? 

@ Total thyroidectomy with central and bilateral 
neck lymphadenectomy followed by external beam 
radiation 

@ Total thyroidectomy with central and bilateral 
neckl~phadenectomy 

© Total thyroidectomy with central and right lateral 
neck lymphadenectomy followed by radioactive 
iodine therapy 

@ Total thyroidectomy with right lateral neck lymph· 
adenectomy 

® Total thyroidectomy with right lateral neck !~ph
adenectomy followed by external beam radiation 
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QUESTION 1-98 
On postoperative day 3. after undergoing an explor
atory laparotomy. distal pancreatectomy, splenectolll.}'l 
and fixation of a left femur fracture after a motor vehi
cle collision. a 46-year-old man is found to be letl:w:
gic, confused, and vomiting. His blood pressure is 
90/40 mm Hg. serum glucose is 45 mg!dL, serum 
sodium is 121 mEq/L, serum potassium is 5.3 mEq/L, 
hemoglobin 11.2 mgldL. Which of the following is the 
most likely cause accounting for his condition? 

@ Acute adrenal insufficiency 

@ Internal bleeding 

© Pituitary infarction 

@ Pulmonary embolism 

® Volume overload with lactated Ringer solution 

QUESTION 1-99 
Two days after undergoing an abdominoperineal resec
tion, a 64-year-old mans colostomy stoma is dusky. On 
evaluation at the bedside on postoperative day 3, the 
dark bowel extends below the level of the abdominal 
wall fascia. What is the most appropriate management? 

@ Arteriography 

@ Bedside debridement 

© Exploration and revision in the operating room 

@ Initiate wet-to-dry dressings to stoma 

® Observation 

QUESTION 1-100 
A 58--year-old woman is experiencing bright red rectal 
bleeding after undergoing a lumbar laminectomy 3 days 
ago. She has been stable and was transferred out of the 
intensive care unit the morning following her surgery. 
but she continues to report a significant amount of 
back pain. What is the most likely etiology of her rectal 
bleeding? 

@ Constipation 

@ Injury to the median sacral artery during surgery 

© Injury to the middle rectal artery during SUl'gery 

@ Injury of the sacral plexus during surgery 

® Rectal cancer 
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QUESTION 1-101 
After a prolonged, open abdominal aortic aneurysm 
repair, requiring large volumes of fluid resuscitation. a 
75-year-old man remains paralyzed and sedated, on full 
ventilatory support in the intensive care unit. While he 
is hemodynamically stable, his core body temperature is 
only 34°C. What would have been the most important 
way to maintain his core temperature intraoperatively? 

@ Keep the room temperature elevated 

@ Surround the patient with blankets 

© Use forced--air warming devices 

@ Use of warmed intravenous fluids 

® Warm intra-abdominal irrigation tiuids 

QUESTION 1-102 
A 56-year-old man is admitted after recurrent episodes 
of confusion and loss of consciousness. His serum glu
cose is 45 mgldL. raising the suspicion of insulinoma. 
Which of the following tests are NOT necessary for 
confirmation of the diagnosis? 

@ Pancreas protocol abdominal computed 
tomography (CT) 

@ Serum C peptide level 

© Serum insulin level 

@ Serum proinsulin level 

® Serum sulfonylurea level 

QUESTION 1-103 
An opera singer who recently underwent total thyroid, 
ectomy returns for her postoperative visit reporting 
voice fatigue and an inability to sing high notes. Her total 
calcium level is 9.1 mgldL (normal 9.0 to 10.5 mgldL). 
This complication could have been prevented by which 
of the following. 

@ It is unavoidable. symptoms are due to transient 
postoperative hypocalcemia and will resolve 

@ Ligation of individual branches of the superior 
thyroid artery at the level of the thyroid capsule 

© Ligation of middle thyroid artery at its origin 

@ Performing a careful dissection to avoid injury 
to the parathyroid glands 

® Use of an intraoperative functional nerve stimuJa, 
tor to localize the recurrent laryngeal nerve 
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QUESTION 1-104 
After undergoing resedion of the right middle lobe 
of her lung, a 65~year-old woman complains of acute 
abdominal pain while eating breakfast in the morning. 
Her stomach is distended and tympanitic, she is brady
cardic, hypotensive, tachypneic, and sweating profusely. 
What is the most approp.riate next course of action? 

@ Emergency exploratory surgery 

@ Increase the patient's pain medication 

© Obtain supine and erect abdominal x-rays 

@ Perform esophagogastroscopy 

® Place a nasogastric tube 

QUESTION 1-105 
A 24-year~ld male is brought to the emergency room 
after being stabbed in the right flank. Urine is grossly 
positive for blood, and computed tomography (CT) 
shows contrast extravasation from the superior pole of 
the right kidney. Operative exploration confums corti
cal injury, but no injury is noted to the hilum or pelvis. 
How should this kidney be managed? 

@ Debride devitalized tissue and repair it primarily 

@ Divert the right w-eter to the left w-eter 

© Perform a partial right nephrectomy 

@ Perform a right nephrectomy 

® Washout and pack the right kidney 

QUESTION 1-106 
A 24--year-old HIV-positive man presents to the emer
gency room with acute~nset pain and redness in his 
scrotum, penis, and perineum. Upon examination, you 
feel crepitus over the erythematous area described, 
which emits a foul~smelling grey discharge. What is the 
most appropriate management for this patient's illness? 

@ Apply topical polym.ycin ointment 

@ Give hydrocortisone infusion 

© Initiate highly active antiretroviral treatment 
(HAART) 

@ Initiate penicillin G .infusion 

® Surgi.cal debridement of affected tissue 

QUESTION 1-107 
Following a motor vehicle collision, the 34-year--old 
male nonbelted driver complains of mild shortness of 
breath and has blood-tinged sputum. Admission chest 
radiograph appears normal except for a right fifth rib 
fracture and a left sixth rib fracture. Repeat chest radio
graph after 4 hours reveals new onset of a patchy opacity 
in the middle of the lung :fields bilaterally. Oxygen satu
ration is maintained at 94% on 2-L nasal cannula supple
mentation. Appropriate treatment includes which of the 
following? 

@ Immediate intubation and full ventilatory support 

@ Initiation ofbroad~spectrum antibiotics 

© Placement of bilateral chest tubes 

@ Termination of intravenous fluid resuscitation and 
administration of diw-etics 

® Use of incentive spirometry 

QUESTION 1-108 
A 38-year~ld woman undergoes left thyroid lobectomy 
for a palpable nodule with indeterminate pathology on 
preoperative :fine-needle aspiration. The specimen is 
sent to pathology for examination. Which of the fol
lowing factors paired with the appropriate diagnosis is 
associated with the poorest prognosis for this patient? 

@ 1.7 ~m solitary nodule with medullary carcinoma 

@ Encapsulated. noncystic follicles with follicular 
carcinoma 

© MEN 2B with medullary carcinoma 

@ Presence of lymph node disease with papillary 
carcinoma 

® Psammoma bodies with anaplastic carcinoma 
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QUESTION 1-109 
A 48~year-old alcoholic man with painless jaundice 
appears to have intrahepatic biliary ductal dilation on 
computed tomography (CT) scan. The bilirubin is 12.6 
with other liver function tests nonnal. On review of the 
CT scan, you can detect no obmucting mass. Magnetic 
resonance cholangiopancreatography (MRCP) demon, 
strates no stones in his biliary ttee with dilation extend, 
ing to the pancreas. The most likely cause of his ductal 
dilation is: 

@ Benign common bile duct stricture 

@ Gallbladder carcinoma 

© Klatskin tumor 

@ Pancreatic cancer 

® Pancreatic pseudocyst 

QUESTION 1·110 
A 24-year-old African American woman presents to 
your clinic for excision of a suspicious skin lesion on 
her chest. She reports a history of keloid formation, 
as evidenced by a hypertrophic midline incision for a 
cesarean section 6 months ago. Which of the following 
techniques has the most favorable results for .inhibiting 
keloid formation? 

@ Intralesional steroid injection following keloid 
excision 

@ Radiotherapy following keloid excision 

© 'Tissue necrosis factor,alpha (TNF-a) inJection 
following keloid excision 

@ Tocopherol (Vitamin E) topical application follow
ing keloid excision 

® Tretinoin ointment application following keloid 
excision 
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QUESTION 1·111 
A 35~year~old former intravenous drug user with a his
tory of Hepatitis C infection has developed cirrhosis 
and has recently been placed on the liver transplant 
waiting list. He would like to know how "sick" he must 
be, as assessed the model for end-staged liver disease 
score (MELD), before the benefits of liver transplanta, 
tion outweigh the risks. What do you tell him his MELD 
score has to be greater than? 

@ 10 

@ 15 

© 20 

@30 
@40 

QUESTION 1·112 
A 78-year-old female with a history of transient isch
emic attacks and coronary disease presents to the emer
gency department complaining of pain in her distal 
right lower extremity. She describes the pain as a dull, 
aching sensation in her toes that is worse at night when 
she lies :flat in bed. and therefore she often sleeps in a 
chair. A careful inspection of the extremity does not 
reveal any signs of necrosis or gangrene. The forefoot is 
purple~ red when the foot is down while seated and very 
white when the foot is elevated. To assess the severity of 
this patient's disease, an ankle-brachial index (ABI) is 
performed at the bedside. What is the most likely ABI 
value range to be found in this patient? 

@ Between 0.1 and 0.2 

@ Between 0.3 and 0.4 

© Between 0.5 and 0.6 

@ Between 0.6 and 0.7 

® Between 0.7 and 0.9 
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QUESTION 1·113 
A 62-year-old woman with a serum calcium level of 
11.4 mg/dL, elevated intact parathyroid hormone level 
(iPTH), and a recent history of kidney stones under
went a bilateral neck exploratiorL Two normal parathy
roid glands were identilied. on the right side, and one 
normal superior parathyroid gland was identified pos
terior to the superior pole of the left thyroid lobe. The 
thymus and the side of the neck with the missing gland 
were thoroughly explored but no abnormal masses were 
fowtd. What should the sw-geon do next? 

@ Biopsy each of the glands since visual inspection is 
a poor indicator of abnormal pathology 

@ End the operation and perform noninvasive imag
ing to localize the abnormal parathyroid tissue 

© Perform a left thyroid lobectomy 

@ Remove the identified parathyroid glands one at a 
time, until the iPTH level drops to half the base
line level. 

@ Remove the three identified glands, and autotrans
plant one of them into the nondominant forearm 

QUESTION 1·114 
You perform an uncomplicated laparoscopic chole
cystectomy on a 50-year-old woman for symptomatic 
cholelithiasis. One week later, the surgical patholo
gist calls you to say that the specimen contains ade
nocarcinoma of the gallbladder wall. The cancer is 
limited to the muscular layer of the gallbladder and 
the cystic duct margin is negative. In your subse
quent discussion with the patient, what should you 
recommend as the treatment plan? 

@ Extended right hepatectomy, portal lymphadenec
tomy and resection/reconstruction of the extrahe
patic biliary tree 

@ No further treatment is needed 

© Radiation and chemotherapy with 5-fluorouracil 
and mitomycin C 

@ Resection of the gallbladder fossa and portal 
lymphadenectomy 

® Resection of the laparoscopic trocar sites and che
motherapy with 5-fluorouracil and mitomycin C 

QUESTION 1·115 
A 23-year-old male pedestrian is brought to the emer
gency department after he was pinned between a truck 
and a telephone pole. He complains of infraumbilical, 
pelvic, and hip pairL Pelvic plain radiographs reveal an 
open-book fracture with bilateral sacroiliac dislocation. 
Which of the following is the most appropriate initial 
management of this patient? 

@ External fixation of the pelvis when he becomes 
hemodynamically unstable 

@ Immediate open reduction and internal fixation 
while he is hemodynamically stable 

© Immediate placement of two 16-gauge peripheral 
IVs 

@ Nonoperative management of the pelvic fracture, 
with extended bed rest while he is hemodynami
cally stable 

@ Placement of a pneumatic antishock garment 
when he becomes hemodynamically unstable 

QUESTION 1·116 
A 67-year-old man with a medical history of hyperten
sion and insulin-dependent diabetes mellitus presents 
for preoperative counseling before an open abdominal 
aortic aneurysm repair scheduled 3 weeks from now. 
He has never had a cerebrovascular accident (CVA) or 
a myocardial infarction and denies symptoms of angina 
or heart failure. His preoperative laboratory values are 
unremarkable except for a creatinine of2.2 mgldL. The 
patient also reports that he is unable to walk up two 
flights of stairs before tiring. An electrocardiogram 
reveals normal sinus rhytlun. Which of the following 
measures is appropriate given his current level of car
diac risk? 

@ He should have a coronary angiogram and be 
considered for coronary revascularization before 
surgery 

@ He should receive perioperative beta blockade, but 
noninvasive stress testing is not mandated 

© He should undergo coronary revascularlzation 
before repair of his abdominal aortic aneurysm 

@ He should wtdergo noninvasive stress testing 
(i.e., exercise stress testing, dipyridamole thallium 
imaging) and if negative for high-risk features 
should receive perioperative beta blockade 

@ There is no indication for noninvasive stress 
testing or perioperative beta blockade 
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QUESTION 1·117 
A 45~year~old man is admitted to the intensive care unit 
with presumed sepsis. After the patient is stabilized~ 
the decision is made to place a central venous catheter. 
The patienrs platelets, INR, and PTT ratio are within 
nonnallimits. He is breathing at a rate of 20 on room 
air with an oxygen saturation of 99,.,. He has no other 
significant past medical history. The preferred location 
for central venous access is: 

® Left femoral vein 

@ Left internal jugular vein 

© Left subclavian vein 

@ Right femoral vein 

@ Right internal jugular vein 

QUESTION 1·118 
A 4->year~old man undergoes endoscopic ultrasono~ 
raphy to further localize a 3~cm insulinoma in the head 
of the pancreas. This solitary insulinoma is determined 
to be adjacent to the pancreatic duct. Which of the fol~ 
lowing procedures should be used to remove the tumor? 

® Catheter~directed chemoembolization 

@ Laparoscopic total pancreatectomy 

© Laparotomy with cryoablation 

@ Laparotomy with enucleation 

@ Laparotomy with pancrea.ticoduodenectomy 

QUESTION 1·119 
You are called to the emergency department to see a 
68~year~old woman who has undergone a barium 
enema for ileocolic intussusception. The films show 
that the intussusception has been only partly reduced. 
What is your next step? 

® Colonoscopic reduction 

@ Laparotomy for manual reduction 

© Observation 

@ Pneumaticreduction 

@ Repeat barium enema 
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QUESTION 1-120 
Current guidelines for prophylaxis against venous 
thromboembolism call for risk stratification before 
determining a prophylaxis strategy for a particular 
patient. The group of patients with the highest risk for 
venous thromboembolism includes those undergoing 
hip arthroplasty, major trauma, spinal cord injury, and 
those with a history of prior venous thromboembo, 
lism. What is the appro.ximate incidence of deep venous 
thrombosis (DVT) in this group of patients? 

® l%to10% 

@ 10%to20% 

© 40%to50% 

@ 50%to60% 

® 70%to80% 

QUESTION 1-121 
A 50-year-old man is in the intensive care unit with 
necrotizing pancreatitis. He is struggling to wean from 
the ventilator. As he has been maintained on total 
parenteral nutrition (TPN), you are suspicious of an 
overfeeding syndrome and elect to perform indirect 
calorimetry. Which of the following values for the respi
ratory quotient (RQ) would be consistent with an over
feeding syndrome? 

® 0.65 

@ 0.7 

© 0.8 

@I 

® 1.3 

QUESTION 1-122 
A 19-year-old male is brought to a rural emergency 
department after experiencing penetrating trauma to 
the left chest by farm equipment. His initial set of vital 
signs after 2 L of fluid are heart rate 107 beats per min, 
ute and blood pressure 80/50 mm Hg. He is able to tell 
you what happened.. but you are not able to hear heart 
sounds and breath sounds are distant on the left. What 
should be your next step? 

® Chest x~ray while preparing a thoracostomy set 

@ Emergency thoracotomy in the operating room 

© Emergent pericardiocentesis 

@ Intubation 

® Large volume resuscitation 
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QUESTION 1-123 
A 62--year-old woman undergoes laparoscopic splenec
tomy for idiopathic thrombocytopenic purpura (ITP). 
After recovery from the operation she continues to have 
a platelet count of 20,000. What is the next step in her 
management? 

@ Administration of intravenous immunoglobulin 
(IVIG) 

@ Begin a 4-month course of danazol 

© Bone marrow transplantation 

@ Donothing 

® Reoperate for missed accessory spleen 

QUESTION 1-124 
A 56-year-old woman is seen in clinic 6 months after 
undergoing a laparoscopic Nissen fundoplication for 
esophageal reflux disease and treatment of a type IV 
paraesophageal hernia. She complains of symptoms 
of persistent dysphagia. Which of the following is the 
cause of these complaints? 

@ The hiatal hernia has recurred 

@ The patient has gas bloat syndrome 

© The patient has gastric stasis 

@ The stomach has become denervated 

® The wrap has come undone 

QUESTION 1-125 
A 74-year~old former gardener presents with a suspi~ 
cious, irregular mole on his left upper arm. Of note, 
there is no evidence of ulceration. Which of the fol
lowing scenarios would warrant a sentinel lymph node 
biopsy? 

@ 0.5~mm thick melanoma of the arm with no 
clinical nodal metastases 

@ 0.8~mm thick melanoma of the arm with 
ulceration with no clinical nodal metutases 

© 2-mm thick melanoma of the arm with a.xi1lary 
lymphadenopathy 

@ 3~mm thick melanoma of the arm with puhnonary 
metastases 

® 4.5~mm thick melanoma of the arm with known 
metastasis to the brain 

QUESTION 1-126 
Three men are admitted to the emergency department 
after developing severe hypothermia and dehydration 
while ice fishing. You decide to rewarm and resuscitate 
them with warmed intravenous fluids. The nurse asks 
how warm you would like the fluids. You explain that 
the highest temperature that is safe to administer to the 
patients is: 

@ 45°C 

@ 55°C 

© 65°C 

@ 75°C 

® Rewarming with IV fluids above normal body 
temperatures is not recommended 

QUESTION 1-127 
A 23-year-old man presents to the emergency depart
ment with a single gunshot wound to the left chest. The 
patient is able to phonate but has severely decreased 
breath sounds on the left side, and therefore a 3~French 
thoracostomy tube is placed. Which of the following is 
an indication for operative management? 

@ 1,000 mL of sanguineous chest tube output upon 
insertion 

@ 300 mL of sanguineous chest tube output over the 
next3hours 

© A small air leak in the chest tube that remains 
for24hours 

@ Hemodynamic instability on presentation to 
the emergency department 

® The presence of gastric contents in the chest 
tube e:fBuent 
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QUESTION 1-128 
A 52-year-old woman with multifocal tumor in her left 
breast with palpable lymphadenopathy was advised to 
have a simple mastectomy with axillary lymph node 
dissection, followed by a postoperative course of che
motherapy and radiation. She has a history of hyperten
sion and quit smoldng 15 years ago. Her surgical history 
includes a tonsillectomy and alaparoscopic cholecystec
tomy. Which statement is most approp.riate regarding 
the patient's inquiry about transverse rectus abdominus 
myocutaneous (TRAM) 1lap reconstruction? 

@ A TRAM flap should yield a more natural cos
metic result compared to breast implantation, but 
is best performed months after radiotherapy 

@ A TRAM flap should yield a more natural cos
metic result compared to breast implantation, 
and is best performed immediately following the 
mastectomy 

© Breast implantation is preferable to TRAM 
flap reconstruction due to patient's history of 
hypertension and smoking 

@ Breast implantation is preferable to TRAM 
flap reconstruction due to the patient's history of 
laparoscopic surgery 

@ Breast reconstruction should not be pursued 
following postmastectomy radiotherapy 

QUESTION 1-129 
Six weeks after undergoing a vagotomy and antrectomy 
with Billroth II reconstruction for peptic ulcer disease, 
a 76-year-old man presents with nausea, abdominal 
pain, and low-grade fever. Given his recent surgical 
history, your dUferential diagnosis includes a1ferent 
limb obstruction. Which one test will best confirm this 
diagnosis? 

@ Computed tomography (CT) scan with oral 
contrast 

@ Esophagogastroduodenoscopy (EGD) 

© Hepatobillary iminodiacetic acid (HIDA) scan 

@ Supine and erect abdominal x-ray 

@ Upper gastrointestinal (GI) series 
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QUESTION 1-130 
A 58-year-old woman is rushed to the emergency 
department following an explosion in her basement 
that resulted in a shower of metallic shrapnel and mul
tiple penetrating injuries. Her Glasgow Coma Scale 
(GCS) on arrival is 8. Noncontrast computed tomog
raphy (CT) of the head reveals one of the metall1c frag
ments to have penetrated the inner table of the skull. 
Which of the following characteristics of this scenario 
portends the poorest prognosis given her preresuscita
ti.on GCS score? 

@ Age>55 

@ mast injury 

© Female gender 

@ Penetrating mechanism of injury 

® Thne of transportation 

QUESTION 1-131 
A 30-year-old man underwent pelvic ftxation after a 
motorcycle accident 2 days ago. He has been vomiting 
episodically for the past 24 hours, has had a high nasa
gastric tube output, and his respiratory rate is 8. To cor
rect his acid-base status electrolytes, you should: 

@ Administer acetazolamide 

@ Give 2.2-mEq/L ammonium chloride 

© Infuse 1-L lactated Ringer solution 

@ Infuse 1-L normal saline with 2Q..mEq KCI/L 

@ Perform emergency dialysis 

QUESTION 1-132 
A 65~year-old man with a history of severe atheroscle
rosis, hypertension, and bicuspid aortic valve presents 
to the emergency department in acute distress com
plaining of sudden onset of tearing chest pain directly 
below his sternum. The patient is hypertensive (196/ 
110 mm Hg) and appears very anxious with an over
whelming sense of doom. Which of the following tests 
or interventions is contraindicated in this patient? 

@ Administration of antihypertensive medications 

@ Computed tomography (CT) scan of the chest 
with contrast injection 

© Echocardiogram 

@ Electrocardiogram 

@ Thrombolytic treatment of a myocardial .infvction 
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QUESTION 1-133 
A 51-year-old man with diabetes and a 5.8-cm abdomi
nal aortic aneurysm undergoes a preoperative evalua
tion. He has the following laboratory results: Sodium 
144 mEq/L, potassium 5.7 mEq/L, chloride 117 mEq/L, 
bicarbonate 18 mEq/L, and creatinine 1.6 mg/dl. The 
plasma renin activity is 1.3 ng/mL.Ihr (nonnal1.9 to 
3.7 ng/ml/hr) and the urine pH is 5. These laboratory 
tests are consistent with: 

@ Conn syndrome 

@ Inappropriate antidiuretic hormone secretion 

© Type 1 renal tubular acidosis 

@ Type 2 renal tubular acidosis 

® Type 4 renal tubular acidosis 

QUESTION 1-134 
A 68-year-old woman presents with a history of weight 
loss and nausea, but denies vomiting or early sati
ety. Workup ultimately leads to biopsy-proven B-cell 
mucosa-associated lymphoid tissue (MALT) lymphoma 
confuted to the stomach. What is the most appropriate 
treatment? 

@ Antibiotic therapy 

@ Chemotherapy and radiation therapy 

© Proton pump inhibitor, clarithromycin, and am.ox
icillin for 10 to 14 days 

@ Radiation therapy 

® Subtotal gastrectomy followed by radiation 
therapy 

QUESTION 1-135 
Which of the following statements is correct regarding 
the anatomy of the renal vasculature? 

@ The left renal artery is longer than the right renal 
artery 

@ The left renal artery is superior to the left renal 
vein 

© The left renal vein. lies posterior to the aorta 

@ The right renal artery lies posterior to the 
inferior vena cava (IVC) 

® The right renal vein is anterior to the aorta 

QUESTION 1-136 
A 27 -year-old man is shot in the leg and arm and arrives 
in the emergency department in hypovolemic shock 
from massive hemorrhage. After prolonged surgery 
to reconstruct his femoral and brachial arteries he is 
hemodynamically stable. On arrival to the intensive 
care unit, his arterial blood gas values are as follows: 
pH 7.50, p02 140 mm Hg, pC02 50 mm Hg, HCOs-
28 mEq/L. What is the likely etiology of his acid-base 
disturbance? 

@ Contraction alkalosis 

@ Dilutional acidosis 

© Hyperventilation 

@ Ingestion of an excessive amount of antacid 
prior to the injury 

® Lactic acidosis 

QUESTION 1-137 
A 54-year-old man presents to his gastroenterologist 
complaining of 3 weeks of right upper quadrant pain. 
jaundice, and intermittent hemobilia. An ultrasound 
and duplex scan are performed. showing a 2.5-cm intra
hepatic artery aneurysm in the left lobe of the liver. The 
best option for treatment is: 

@ Coil embolization of the aneurysm with radiologic 
guidance 

@ Left hepatectomy 

© Open surgical ligation 

@ Resection of the aneurysm and reconstru.ction 
of the hepatic arterial tree 

® Serial radiologic studies to evaluate for expansion 
overtime 
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QUESTION 1-138 
After radiographic localization of a solitary 3~cm insuli
noma in the tail of the pancreas of a 56-year~ old woman, 
you perform a distal pancreatectomy and splenectomy. 
Which of the following statements regarding the distri~ 
bution of insulinomas is true? 

® F'Ifteen percent of insulinomas are found in the tail 
of the pancreas 

@ Insulinomas are evenly distributed throughout the 
pancreas 

© Malignant insulinomas are more frequently found 
in the head and uncinate process of the pancreas 

@ Most insulinomas are found in the tail of the 
pancreas 

® Ninety percent of insulinomas are found in the 
head. uncinate process or body of the pancreas 

QUESTION 1-139 
Your sister states that she has been diagnosed with focal 
nodular hyperplasia (PNH) of her liver. How should you 
advise her to proceed with treatment? 

® She may be observed with this condition 

@ She should visit a medical oncologist for an oral 
TNF-u inhibitor 

© She should visit a medical oncologist for 
chemotherapy 

@ She should visit a radiation oncologist for radia~ 
tion therapy 

® She will likely require surgery for this condition 

QUESTION 1-140 
A negative side effect of delayed primary wound closure 
compared with healing by secondary intention includes 
which of the following? 

® Increased width of scar 

@ Longer time to epithelialization 

© Painful dressing changes 

@ Prolonged dressing changes 

® Risk of delayed abscess/wound infection 
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QUESTION 1-141 
A 40-year~old unrestrained male driver is involved in a 
high-speed motor vehicle crash with a 5-minute extri
cation time. First responders find him breathing shal
lowly, with a pulse rate of 113 and blood pressure of 
uono mm Hg. He has a scalp laceration but no obvi
ous extremity fractures. He is given a large volume 
of intravenous :fluids en route to the hospital. Upon 
arrival, his Glasgow Coma Scale score is 8 and he is 
intubated and placed on a ventilator. Shortly thereaftet 
the patient becomes markedly hypotensive and is found 
to be in pulseless electrical activity. Cardiopulmonary 
resuscitation is initiated. What is the next best step in 
management of this patient? 

® Bilateral-needle decompression 

@ Chestx-ray 

© Oose scalp laceration 

@ Emergent thoracotomy 

@ Transfusion of blood products 

QUESTION 1·142 
Which of the following is a characteristic of splenic 
artery aneurysms? 

® Calcification of the aneurysm is thought to be 
associated with a decreased risk of rupture 

@ Elective surgery is indicated for aneurysms >1.5 em 
in diameter 

© Incidence is increased in female patients, 
multiparity, and portal hypertension 

@ Male to female ratio of 4:1 

® Most patients present with symptoms consistent 
with splenic artery aneurysm rupture 
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QUESTION 1-143 
The following patients have all undergone splenectomy, 
and none have received vaccinations for Streptococ
cus pneumoniae, Haemophilus injluenzae, or Neisseria 
meningitidis. Who is at greatest risk of postsplenec
tomy sepsis? 

@ A 14-year-old girl who underwent splenectomy for 
trauma 2 years ago 

@ A 20~year-old man with HIV who wtderwent sple, 
nectomy for trauma 

© A 3,year-old boy who wtderwent splenectomy for 
thalassemia major 

@ A 45-year-old man who wtderwent splenectomy 
for Hodgkin disease 

® A 7~year-old woman who wtderwent splenectomy 
foriTP 

QUESTION 1-144 
You see a 60-year-old woman in clinic complaining of 
progressive dysphagia. She denies pain while swallow
ing. but says she feels that some foods become stuck on 
a "lump in my throat: She has not lost any weight from 
these symptoms, has no smoking history, and does not 
use alcohoL You suspect a benign process. Which of the 
following studies and associated findings confirms your 
suspicion of an esophageal leiomyoma? 

@ Barium swallow study showing a bird,beak pattern 
in the distal third of the esophagus 

@ Computed tomography (CT) scan showing a cir
cwnferential narrowing along the distal third of 
the esophagus 

© Esophagoscopy showing a submucosal lesion in 
the distal third of the esophagus 

@ Magnetic Resonance Imaging (MRI) demonstrat, 
ing compression of the cervical esophagus by 
ankylosing spondylitis 

® Plain films of the lateral neck demonstrating a 
pedwtculated lesion arising from the posterior 
wall of the esophagus 

QUESTION 1-145 
A 35-year~old man is admitted with thermal burns 
resulting from the explosion of a gas cylinder at his 
factory. The man suifered 75% total body surface area 
burns, including his face, neck, chest, abdomen, back, 
arms, hands, and legs. More than 50% of his bum area 
was deep dermal in nature. Resuscitation was initiated 
with crystalloids and dry sterile dressings were placed 
over his wowtds. Within 12 hours of admission, he 
developed respiratory distress, a high,grade tempera~ 
ture, and hypotension. Subsequent management should 
include which of the following? 

@ Allow burn wounds to demarcate 

@ Initiate antibiotics based upon the white blood 
count and fever 

© Initiate total parenteral nutrition (TPN) 

@ Obtain a quantified wound biopsy 

® Stop all enteral feeds 

QUESTION 1-146 
A 33,year-old adult male was extricated from a house 
fire and at the scene was found to have second-degree 
burns to his trunk and extremities totaling 35% of total 
body surface area. Primary survey showed singed nasal 
vibrissae and soot in the oropharynx, but Wllabored 
breathing. He did not have rales, rhonchi, or wheez,. 
ing and his 0 2 saturation was 94% on room air. In this 
patient, development of hypoxia on hospital day 1 is 
most likely due to: 

® Acute respiratory distress syndrome (ARDS) 

@ Bronchospasm 

© Carbon monoxide poisoning 

@ Pulmonary edema 

® Upper airway obstruction and asphyxia 
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QUESTION 1-147 
A 54-year-old man with atrial fibrillation refractory 
to multiple cardioversions and antiarrhythmic agents 
underwent attempted endocardial catheter ablation by 
a cardiac electrophysiologist. After unsuccessful cath
eter ablation, he is referred to a cardiac surgeon for 
evaluation. Which of the following is true regarding the 
modified Maze procedure? 

® It is possible to perform the modified Maze proce
dure off cardiopulmonary bypass 

@ Sinus rhythm at 5 years is sustained in 8096 to 
9096 of patients undergoing the modified Maze 
procedure 

© Success in restoring sinus rhythm ranges from 40% 
to 50% with the modified Maze procedure 

@ The modified Maze procedure is not indicated in 
patients at risk for stroke 

® The myocardium around the tricuspid valve is 
cut then sewn back together to interrupt aberrant 
circuits in the modified Maze procedure 

QUESTION 1·148 
A 52--year-old man with no prior medical problems 
reports intermittent episodes of tachycardia, nau
sea, and diaphoresis that improve with snacks. He has 
gained 4.54 kg (10 lb) in the past 3 months, and has 
become increasingly irritable. The patient's internist 
orders a monitored fast and makes the diagnosis of an 
insulinoma. A computed tomography (CT) scan with 
IV contrast fails to localize the tumor. The next step in 
the patient's management is to: 

® Perform endoscopic ultrasonography 

@ Perform exploratory laparotomy and employ intra
operative ultrasound 

© Perform selective arterial calciwn stimulation with 
hepatic venous insulin sampling 

@ Perform somatostatin receptor scintigraphy 

® Recommend judicious carbohydrate intake and a 
trial of octreotide 
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QUESTION 1-149 
A 52-year-old man undergoes truncal vagotomy and 
antrectomy for peptic ulcer disease. Postoperatively, he 
complains of diarrhea. Which of the following physi
ologic alterations is due to the truncal vagotomy alone? 

® Accelerated emptying of solids 

@ Decrease in gastrin production 

© Decreased gallbladder distention 

@ Increase in gastric acid secretion 

® Increased intragastric pressure 

QUESTION 1-150 
A 63-year-old woman is referred to your clinic for 
management of a biopsy-proven 1.7-mm thick nonul
cerative melanoma on the center of her back. Lymph 
nodes are normal to palpation. What is an appropriate 
surgical margin to take during excision to minimize 
local recurrence? 

® Smm 

@ lcm 

© 2cm 

@ >2cm 

@None 

QUESTION 1·151 
On routine annual examination a 78-year-old man has a 
2--cm circular peripheral density in his right upper lung 
field on chest radiograph. To help establish a diagnosis, 
what is the next most appropriate step in the workup of 
this finding? 

® Brain Magnetic Resonance Imaging (MRI) 

@ Chest Computed Tomography (CT) through the 
adrenal glands 

© Fiberoptic bronchoscopy 

@ Integrated Positron Emission Tomography and 
Computed Tomography (PET -CT) 

@ Lactate dehydrogenase (LDH) level 
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QUESTION 1-152 
Which of the following statements regarding the scale
nus muscle is true? 

@ The anterior body inserts into the first rib postep 
rior to the subclavian vein 

@ The middle body inserts into the first rib anterior 
to the brachial plexus 

© The muscle originates from the transverse 
processes of Cl through C6 

@ The phrenic nerve crosses the anterior body 
medial to lateral 

® The phrenic nerve crosses the medial body medial 
to lateral 

QUESTION 1-153 
Which of the following is a characteristic of T3 colon 
cancer? 

@ Lesion invading through the muscularis propria 
into the serosa 

@ Lesion invading through the serosa into adjacent 
organs 

© Lesion invading through the serosa, into the free 
peritoneal cavity 

@ Lesion invading through the submucosa into the 
muscularis propria 

® Lesion not penetrating the submucosa 

QUESTION 1-154 
A 23pyear~old man is referred to the surgery clinic after 
an endoscopic retrograde cholangiopancreatography 
shows a Type I choledochal cyst. What is the preferred 
method of surgical management? 

@ Cholecystectomy 

@ Complete excision with Roux.-en-Y hepaticojeju
nostomy 

© Complete excision, partial hepatectomy, and 
Roux~n~Y hepaticojejunostomy 

@ Cyst gastrostomy 

® Cyst jeJunostomy 

QUESTION 1-155 
A 54-yearpold female with a low rectal cancer underp 
goes an abdominoperineal resection in what proves to 
be a challenging case that lasts 9 hours. Which of the 
following would be the earliest indicator of compart
ment syndrome in the lower extremities? 

@Pain 

@Pallor 

© Paralysis 

@Paresis 

® Pulselessness 

QUESTION 1-156 
In clinic, a 4Cpyear~old male states that for the past 
2 days he has had air passing through. his urethra, 
cramping abdominal pain, distension, and loose bowel 
movements. Physical examination is notable for oral 
temperature of 38.9°C, heart rate 120 beats per min
ute, and blood pressure 100/86 mm Hg. The patient 
has leukocyte count of 19,000/mms, serum Na• of 
128 mEq/dL, K+ of3.0 mEq/dL, and computed tomog
raphy scan shows :fistulous communication with the 
right ureter and a pericolic abscess. He is administered 
a dose of levo1ioxacin intravenously, upon which the 
patient goes into cardiopulmonary arrest The fatal 
arrhythmia is caused by: 

@ Accessory conduction pathway 

@ After-depolarization 

© Enhanced automaticity 

@ Premature repolarization 

® Re~ntrant rhythm 
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QUESTION 1-157 
A 65~year-old man is in the surgical intensive care unit 
24 hours after an emergent exploration and Hartmann 
procedure for perforated diverticulitis. He has remained 
hemodynamically labile and oliguric despite 14 L of vol
ume resuscitation. The EKG is unremarkable except for 
sinus tachycardia. The patient has a known history of 
moderate tricuspid regurgitation. The patient is intu
bated and sedated and has the following hemodynamic 
and laboratory values: Temperature 37.9°C, pulse 104 
beats per minute, blood pressure 90/45 mm Hg, Sa02 

100% on 50% Fi021 Mv02 5896, CVP 10 mm H~ BSA 
2m2

, Hbg 10 g/dL. Based on this information, calculate 
the cardiac output (CO) and systemic va.scular resis
tance (SVR). 

@ CO 2.SL/min, SVR 1,600dyn·s·cm.o 

@ CO 5 L/min, SVR 800 dyn·s·cm-s 

© C07.5L/min,SVR200dyn·s·cm·5 

@ CO lOL/min. SVR4COdyn·s·cm.o 

@ CO 10 L/min, SVR 800 dyn·s·cm-s 

QUESTION 1·158 
Among the examples given, which patient with pancre
atic cancer would most likely be deemed unresectable 
based upon their abdominal computed tomography 
scan and laboratory findings? (CA 19-9 refers to Cancer 
Antigen 19-9.) 

® 43-year-old male with a central pancreatic mass, 
CA 19-9 of 150 and tumor abutting the splenic 
vein 

@ 54-year-old female with a 3-cm mass in the head 
of the pancreas, CA 19-9 of 150 and encasement 
of the superior mesenteric vein 

© 58-year-old female with a central pancreatic mass, 
CA 19-9 of 2.00 and adhesion to the ventral surface 
of the inferior vena cava (IV C) 

@ 67-year-old male with a S~m mass in the head of 
the pancreas, CA 19-9 of 50 and encasement of 
the superior mesenteric artery 

® 75-year-old male with a 5-cm mass in the tail 
of the pancreas, CA 19-9 of 200 and no vessel 
invasion 
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QUESTION 1-159 
A 75-year-old female fal1s while getting up from an 
unlocked wheelchair and subsequently complains of 
numbness in her index finger and thumb as well as 
diffi.culty in moving her thumb. Further questioning 
reveals a history of rheumatoid arthritis. She has 
tenderness on the dorsal aspect of her wrist, and at the 
base of her thumb. She also has a noticeable "dinner 
fork"' deformity. Her findings are suggestive of which of 
the following diagnosis? 

® Bennett fracture 

@ Colles fracture 

© Lwtate dislocation 

@ Scaphoid fracture 

@Smithfracture 

QUESTION 1-160 
While performing a hepatic resection, you note that the 
left hepatic artery does not originate from the proper 
hepatic artery. Anatomically, what is the most likely ori
gin of this anomalous takeo1f of the left hepatic artery? 

® Common hepatic artery 

@ Gastroduodenal artery 

© Left gastric artery 

@ Right hepatic artery 

@ Superior mesenteric artery 

QUESTION 1-161 
A 67-year-old.. otherwise healthy woman referred to 
you after arteriographic workup for multiple left hemi~ 
spheric ischemic attacks reveals a "string of beads" 
appearance in the distal left internal carotid artery, 
proximal to the carotid canal at the base of the skull. 
There is no further evidence of narrowing at the bifur
cation on the left side, or of any disease of the right 
internal carotid artery. What is the most appropriate 
management of this patient? 

® Carotid artery interposition graft 

@ Chronic anticoagulation with regular observation 

© High, internal carotid endarterectomy 

@ Open transluminal balloon dilation with stent 
placement 

® Percutaneous translwninal balloon angioplasty 
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QUESTION 1-162 
A 60~year-old otherwise healthy male presents with 
symptoms of reflux disease and undergoes an endo-
scopic evaluation. The biopsies in the distal esophagus 
are consistent with high-grade dysplasia associated 
with BaiTett esophagus. What is the appropriate treat
ment for this patient? 

@ Antireflux surgery 

@ Esophagectomy 

© Helicobacter pylori antimicrobial therapy 

@ Observation with annual endoscopic 
gastroduodenoscopy 

® Proton pump inhibitor therapy 

QUESTION 1-163 
You are caring for a 27-year-old man in the intensive 
care unit who sustained multiple abdominal gunshot 
wounds and is postoperative day 3 from extensive bowel 
resections, and has an open abdomen following the 
heavily contaminated procedure. He has a pulmonary 
artery catheter and has developed a depressed systemic 
blood pressure despite resuscitation to 10 kg above 
his baseline weight. Which pulmonary artery findings 
would support your suspicion of hyperdynamic septic 
shock? 

Key: 

CVP = central venous pressure 

PCWP = pulmonary capillary wedge pressure 

CO = cardiac output 

SVR = systemic vascular resistance 

S~ = mixed venous oxygen saturation 

@ U CVP/PCWP, U CO, 1t SVR, U Sv02 

@ 1t CVP/PCWP, U CO, 1t SVR, U Sv02 

© U CVP/PCWP, U CO, U SVR, U Sv02 

@ 1t or U CVP/PCWP. U CO, 1t SVR. 1t or U Sv02 

@ 1t or U CVP/PCWP. 1t CO, U SVR, 1t Sv02 

QUESTION 1-164 
Which of the following is the most common site oflung 
abscesses? 

@ Left lower lobe, posterior basal segment 

@Lingula 

© Right lower lobe, anterior basal segment 

@ Right middle lobe, lateral segment 

® Right upper lobe, posterior segment 

QUESTION 1·165 
A 58-year-old female presents with severe refractory 
peptic ulcer disease that has failed conventional treat
ment. Her workup includes an endoscopic ultrasound 
and octreotide scan that localize a 1.8-cm duodenal 
mass. There are no liver metastases. Laboratory evalua
tion reveals an elevated serum gastrin level. What is the 
appropriate surgical management? 

@ Duodenotomy and resection of the mass 

@ Endoscopic mucosal resection 

© Pancreaticoduodenectomy 

@ Subtotal gastrectomy with truncal wgotomy 

® Total gastrectomy 

QUESTION 1·166 
One night after undergoing an open gastric bypass pro-
cedure, a 45--year-ol.d. 158.75-kg (350-lb) man had an 
isolated temperature spike to 38°C. Over the follow
ing 3 days, he was afebrile. This morning, on postop
erative day 4, his pulse rate is 100 and blood pressure is 
95/60 mm Hg, which is lower than his normal120/70. His 
wound appears slightly erythematous and is more tender 
to palpation than yesterday. He admits to feeling slightly 
unwell. How might this complication have been avoided? 

@ Continue prophylactic antibiotics for 48 hours 
postoperatively 

@ Maintain tight glucose control following surgery 

© Remove his Foley catheter on postoperative day 1 

@ Shave his abdomen prior to surgery 

® Wash the abdominal cavity with antibiotic solution 
prior to closure during surgery 
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QUESTION 1-167 
A 72-year-old man with a history of hypertension, 
hyperlipidemia, diabetes mellitus, and an irregular 
heart rhythm presents in the emergency department 
with acute onset of unremitting right leg pain below 
the knee. He denies trauma and states that he regularly 
walks a block to the grocery store without difficulty. On 
physical examination, the leg appears white and cool to 
touch and is noticeably painful to palpation. In addition, 
no dorsalis pedis or posterior tibial pulse can be palpated 
nor can a signal be identified with use of the Doppler 
probe. The most likely etiology for this patient's periph
eral ischemia is: 

® Acute thrombosis 

@ Chronic atherosclerotic disease 

© Drug-induced ischemia 

@ EmboUc disease 

@Vasculitis 

QUESTION 1-168 
A 35-year-old woman who has been on oral contra
ceptives for 10 years presents with a 6-month history 
of right upper quadrant discomfort After a nega
tive workup for cholelithiasis, computed tomography 
reveals a 6.5-cm tumor of hepatic segment IV. Compli
cations of this tumor include: 

® 30% risk of spontaneous thrombosis 

@ 50% to 6596 risk of spontaneous rupture and intra
peritoneal hemorrhage 

© 90% risk of malignant transformation 

@ Compression of the common hepatic duct, leading 
to obstructive jaundice 

® Compression of the portal vein, leading to portal 
hypertension 
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QUESTION 1-169 
The chest x--ray of a 68-year-old intubated man in the 
surgical intensive care unit reveals an infiltrate in his 
right lower lobe. Concurrent with this finding, the 
patient has an elevated leukocyte count and increased 
endotracheal secretions. Which of the following pro
cedures would have been most effective in preventing 
ventilator-associated pneumonia (VAP)? 

® Elevation of the head of bed above 30 degrees 

@ Initiation of ranitidine 

© Replacement of nasogastric tube with 
nasoduodenal tube for postpyloric enteral feeding 

@ Selective decontamination of the digestive tract 

@ Use of prophylactic topical antibiotics (intratra
cheal or oral) 

QUESTION 1-170 
A 62-year-old woman presents to your clinic with com
plaints of progressive leg swelling throughout the day. 
Which of the following is the best method for assessing 
venous Vlllvular competency? 

® Arteriography 

@ Duplex Doppler ultrasonography 

© Impedance plethysmography 

@ Venography 

® Venography with direct venous cannulation 

QUESTION 1-171 
A 45-year-old man with a 20-year history of alcohol 
dependence presents to your general surgery clinic with 
complaints of fatty, foul-smelling stools, and chronic 
intractable pain recalcitrant to narcotic therapy. Rou
tine blood work is significant for a megaloblastic ane
mia, slightly elevated liver function tests, and high 
blood glucose level. Computed tomography (CT) scan 
of the abdomen is notable for a small pancreas contain
ing several calcifications and a pancreatic duct dilated to 
10 mm. What is the appropriate therapy for this patient? 

® Analgesics and oral pancreatic enzymes 

@ aassic pancreaticoduodenectomy 

© Distal pancreatectomy 

@ Longitudinal pancreaticojejunostomy 

@ Pylorus-preserving pancreaticoduodenectomy 
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QUESTION 1-172 
A 68-year-old retired construction worker is admitted 
to the intensive care unit (ICU) with severe acute pan
creatitis. From discussions with his family it is learned 
that he drinks several glasses of beer and other alco
holic beverages daily. In the course of his resuscitation. 
he receives approximately 20 L of intravenous fluid. By 
hospital day 6 he has regained hemodynamic stability 
and begins to mobilize volume with the aid of furose
mide. After a brisk diuresis of 6 L, the covering ICU 
physician is called to the patient's room because he 
has developed a substantial tremor, hyper-re1lexia, and 
mental status changes. A serum electrolyte panel dem
onstrates low potassium. What additional electrolyte is 
likely to be decreased in this patient? 

@Calcium 

@Chloride 

©Magnesium 

@ Phosphorus 

@Sodium 

QUESTION 1·173 
A 70-year-old male with a 60 pack-year smoking his
tory undergoes a Whipple operation for pancreatic 
adenocarcinoma. Intubated overnight .in the surgical 
intensive care unit, his serial arterial blood gases show 
marked hypoxemia. The positive end-expiratory pres
sure (PEEP) is increased &om 5-cm H20 to 10-cm H20. 
The patient's urine output starts to decline thereafter 
and he receives several boluses of fluid throughout the 
night. The next morning, he is edematous and still intu
bated. What is the most likely etiology for his falling 
urine output? 

@ Acute tubular necrosis (ATN) 

@ Decrease .in .intra-abdominal pressure 

© Increase in intrathoracic pressure 

@ Kinked urinary catheter 

@ Reduced renal blood flow 

QUESTION 1-17 4 
A 40-year-old female with a long-standing history of 
Crohn disease presents with rectal pain. intermittent 
drainage from her perineum, fevers and chills, tachy
cardia, and hypotension. On examination wtder anes
thesia, the patient is found to have a perianal fistula 
above the dentate line involving the sphincter muscles. 
After stabilization of the patient with supportive ther
apy and initiation of appropriate antibiotics, what is the 
next most appropriate treatment? 

@ Anti-TNF antibody 

@ Diverting colostomy 

© Fistulotomy 

@ Seton placement 

® Treatment with ciprofloxacin and metronidazole 

QUESTION 1-175 
A 4-year-old girl is brought into the emergency depart
ment from preschool after being bitten by a classmate. 
The bite is on her forearm and is clean with no signs of 
devitalized tissue. The wound is copiously irrigated and 
primarily closed. Cultures of the wound taken prior to 
irrigation are most likely to reveal which bacteria? 

@ Eilrenella corrodens 

@ Fusobacterium species 

© Pasteurella multocida 

@ Prevotella species 

® Staphylococcus aureus 

QUESTION 1-176 
Four years after surgery for a gunshot injury to the right 
thigh, a 26-year-old man with no other significant past 
medical history is referred to your clinic due to a thrill 
and bruit over his right thigh discovered during a rou
tine physical examination. Which of the following find
ings might you find in this patient? 

@ Blood pressure 160/90 mm Hg 

@ Cardiac output of 3.2 L/min 

© Heart rate of 55 beats per minute 

@ Left ventricular hypertrophy 

@ Mixed venous oxygen saturation (SvO~ of 55% 
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QUESTION 1-177 
As part of her workup for anemia, a 60~year-old female 
undergoes esophagogastroduodenoscopy (EGD). which 
reveals a 5-cm mass along the greater curvature of the 
stomach. Biopsy of the mass reveals spindle cells and 
C-kit expression. A computed tomography (CT) scan 
shows no other abnormalities. The most appropriate 
next step for treatment is: 

® Endoscopic submucosal resection 

@ Total gastrectomy with lymph node resection 

© Treatment with imatinib followed by total 
gastrectomy 

@ Wedge resection of gastric mass followed by 
treatment with imatinib 

® Wedge resection of the gastric mass 

QUESTION 1-178 
A 43-year-old male with end-stage renal disease sec
ondary to type II diabetes underwent a deceased 
donor kidney transplant. Intraoperatively. the allograft 
became grossly mottled and cyanotic. The surgeon 
noted capsular bulging due to marked edema. followed 
by graft rupture. What is the most likely pathophysiol
ogy behind this graft failure? 

® Acute thrombosis of the renal vein 

@ Presence of antibodies directed toward donor 
ABO blood group antigens 

© Presence of recipient HLA class I antigens 

@ Sensitized T cells to donor antigens 

® Stenosis or kinking of the renal artery 

Full-Length Practice Examination 1 37 

QUESTION 1-179 
You are caring for a 7&-year~old man in the surgical 
intensive care unit who is postoperative day 3 from an 
open cholecystectomy for a necrotic gallbladder. The 
patient is 10 L Buid positive since surgery and is produc
ing only 10 cm3 of urine per hour. You decide to insert 
a puhnonary artery catheter. What fi.ndings would sug
gest that the patient has suffered an acute myocardial 
infarction in the left anterior descending coronary artery 
distribution? 

Key: 

SBP = systemic blood pressure 

CO = cardiac output 

HR = heart rate 

SV = stroke volume 

SVR = systemic vascular resistance 

CVP = central venous pressure 

PCWP = puhnonary capillary wedge pressure 

@ 1l' SBP. ij. CO. 1t HR. 1l' SV. 1l' SVR. ij. CVP. ij. PCWP 

@ .1J. SBP. .1J. CO, .1J. HR, .1J. SV, 1t SVR, normal CVP, 
1l'PCWP 

© ij. SBP. ij. CO. ij. HR, ij. SV, 1t SVR, 1t CVP, 1t PCWP 

@ .1J. SBP. normal CO, ij. HR, 1t SV, 1t SVR, ij. CVP. 
1l'PCWP 

@ .1J. SBP. .1J. CO, 1t HR, .1J. SV, 1t SVR, 1t CVP, 1t PCWP 

QUESTION 1-180 
A SO~year-old man presents with a history of episodic 
facial flushing. diarrhea. and palpitations. His exami
nation is notable for hepatomegaly. A workup reveals 
elevated 24-hour urine 5-hydroxyin.doleacetic acid. He 
is diagnosed with carcinoid syndrome, and undergoes a 
computed tomography (CT) scan to evaluate the extent 
of his disease. The radiologist reports metastatic tumor 
to both lobes of his liver. The gastrointestinal site with 
the highest metastatic potential is the: 

®Duodenum 

@ lleum 

©Jejunum 

@Rectum 

®Stomach 
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QUESTION 1-181 
After being struck by a moving truck, a 23-year-old 
woman undergoes splenectomy during diagnostic lapa
rotomy. She leaves the hospital against medical advice 
on postoperative day 4, after refusing vaccination. 
In£ection with which of the following organisms is most 
likely to result in her developing sepsis? 

@ Beta-hemolytic streptococcus 

@ Candida alblcans 

© Clostridium difficile 

@ Escherichia coli 

® Pseudomonas aeruginosa 

QUESTION 1-182 
A 64-year-old man with a new diagnosis of lung can
cer is scheduled for preoperative pulmonary function 
tests to determine if he is a candidate for Slll'gical pneu
monectomy. Which of the following results would con
firm him as a good candidate for the proposed Slll'gical 
procedure? 

@ Diffusing capacity of the lung for carbon monoxide 
(DLCO) of 85% the predicted value 

@ Predicted postoperative forced expiratory volume 
in 1 second (FEV1) of 0.7 L 

© Preoperative PC02 of 48 mm Hg on room air 

@ Preoperative P02 of 48 mm Hg on room air 

® V02 max (maximal oxygen consumption) of 
10 mL/kg/min 

QUESTION 1-183 
A 62-year-old healthy female patient on your service 
has just undergone successful sigmoid resection. F'mal 
pathology reveals the tumor to be stage IliA moder
ately differentiated adenocarcinoma. What adjuvant 
therapy would most commonly be recommended in 
this patient? 

@ 5-fluorouracil (5-FU) +leucovorin (LV)+ irinotecan 

@ 5-FU + LV+ oxaliplatin 

© 5-FU +LV+ oxaliplatin + bevacizumab 

@ Adjuvant therapy is not recommended in this 
setting 

® Oral capecitablne 

QUESTION 1-184 
After sustaining a gunshot wound to the abdomen. a 
24-year-old man is brought to the operating room. Dur
ing exploratory laparotomy, you find gross contamina
tion of the peritoneum by feces resulting from multiple 
sigmoid colonic enterotomies. Which of the following 
species of bacteria is the most abundant in feces? 

@ Bacteroides vulgatus 

@ Enterococcus jaecall.s 

© Escherichia coli 

@ Klebsiella pneumoniae 

® Pseudomonas aeruglnosa 

QUESTION 1-185 
A 63-year-old female with a 30 pack-year history of 
smoking presents complaining of a persistent cough and 
a 4.54-kg (10-lb) weight loss, but is otherwise physically 
active. Chest computed tomography (CT) demonstrates 
a solitary, spiculated, 2.8-cm mass in the periphery of the 
right upper lobe without evidence of spread to mediasti· 
nallymphnodes or to the contralateral lung. Fine· needle 
biopsyisconsistentwithnon-small--celladenocardnoma 
of the lung. Integrated Positron Emission Tomography 
and Computed Tomography (PET -CT) demonstrates 
disease confined to the known right upper lobe lesion. 
She is referred to you for further management. What is 
the preferred treatment for this patient? 

@ Chemotherapy alone 

@ Chemotherapy plus radiation therapy 

© Lobectomy and mediastinal lymphadenectomy 

@ Pneumonectomy and mediastinal lymphadenectomy 

® Wedge resection of the tumor 

QUESTION 1-186 
A 50-year-old man with acute diverticulitis requires a 
colectomy. During the operation, it is noted that there is 
gross contamination of the peritoneal cavity with fecal 
material. The decision is made to perform a Hartman 
procedure and leave the patient with an end-colostomy. 
Over the next 5 years, the subsequent risk of develop
ment of a parastomal hernia in this patient is: 

@10% 

@20% 

©4m6 
@50% 

® 85% 
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QUESTION 1-187 
A 40~year-old woman with type I von Willebrand dis
ease (vWD) presents for an elective cholecystedomy. 
What precautions should the surgical and anesthesia 
team take, and why? 

® Administer a dose of IV Vitamin K the night prior 
to surgery for the anticipated elevated INR 

@ Ensure adequate fresh frozen plasma is ordered for 
the anticipated elevated INR 

© Have desmopressin (DDAVP) available to reverse 
the platelet dysfunction 

@ Have recombinant factor VIII available for a 
deficiency in this clotting factor 

@ Type and cross 4 units of packed red blood cells 
for the congenital anemia 

QUESTION 1-188 
A 6-year-old boy referred to your clinic after workup 
for recurrent pneumonia reveals extralobar pulmonary 
sequestration (PS). Which of the following character
istics is most commonly associated with the patient's 
diagnosis? 

® Abnormal tissue surrounded by normal lung 
parenchyma 

@ Arterial supply from the abdominal aorta 

© Ebstein anomaly 

@ Usually occurs in upper lobes 

@ Venous drainage via the inferior pulmonary 
ligament 
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QUESTION 1-189 
A 64-year-old male presents to clinic complaining of 
a recent history of bright red blood per rectum with 
associated constipation and decreased stool caliber. A 
digital rectal examination is performed and a mass is 
palpated in the proximal rectal vault. Endorectal ultra
sound (EUS) with biopsy reveals a rectal adenocarci
noma invading the subserosa approximately 8 em from 
the anal verge and a CT scan reveals no evidence of 
metastatic disease. Therefore, the stage is IlA (T3, NO, 
MO). What is the appropriate surgical management of 
this tumor? 

® Abdominosacral resection 

@ Diverting colostomy followed by chemotherapy 

© Low anterior resection (LAR) 

@ No surgery; primary chemotherapy and radiation 
therapy only 

® Transanal excision 

QUESTION 1-190 
You are called. to the neonatal intensive care unit to see 
a fuU-term neonate with suspected malrotation. The 
baby's nurse reminds you of the importance of washing 
your hands thoroughly before touching the child. Why 
is this of particular importance? 

® It is unknown whether the child has HIV and he 
may be immunosuppressed 

@ Neonatal neutrophils have impaired chemotaxis 

© Neonates have weak coughs and are unable to 
clear their secretions 

@ Newborn lungs lack IgA in the mucosal barrier to 
protect against airborne pathogens 

® Newborns have immature immune systems 
because their T cells have not fully differentiated 
and remain within their thymus 
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QUESTION 1-191 
You are caring for an intubated patient in the intensive 
care unit who is hypovolemic but has normal left ven~ 
tricular functiorL Which of the following is an effect of 
the inspiration phase of positive-pressure mechanical 
ventilation? 

® Decreased cardiac output 

@ Decreased intrathoracic pressure 

© Increased cardiac output 

@ Increased ventricular distensibility 

® Reverse pulsus paradoxus 

QUESTION 1-192 
A duodenal diverticulum is seen in a 58-year~ld man 
with recurrent episodes of acute pancreatitis. On end~ 
scopic evaluation. the ampulla of Vater is found to be 
located just distal to the border of the diverticular open~ 
ing. What is the most appropriate interventional man~ 
agement of this patient's duodenal diverticulum? 

@ Endoscopic sphincterotomy and stent placement 

@ Inversion and overs ewing of the diverticulum 

© Pancreaticoduodenectomy 

@ Resection with choledochoduodenostomy 

® Resection with two-layer transverse cloSill'e 

QUESTION 1·193 
A 54-year~old woman visited her primary care physi.~ 
cian for a routine check-up. On physical examination. 
the doctor noted a right carotid bruit. A subsequent 
contrast angiogram revealed 50% stenosis of her right 
carotid artery. Carotid endarterectomy for asymptom
atic patients is indicated for stenoses defined by diam
eter reduction of: 

® >9096 

@ >8096 

© >7096 

@ >6096 

® >5096 

QUESTION 1-194 
What is the anatomic origin of the replaced right 
hepatic artery? 

® Common hepatic artery 

@ Gastroduodenal artery 

© Proper hepatic artery 

@ Right hepatic artery 

® Superior mesenteric artery (SMA) 

QUESTION 1·195 
A 37 -year~ld male is seen in the emergency depart
ment with abdominal pain. He has no known allergies. 
He undergoes computed tomography (CT) scan with 
oral and IV contrast. Which is the most likely reaction 
he wiU develop to the iodine contrast? 

® Cardiac arrest 

@Dyspnea 

©Flushing 

@Itching 

®Nausea 

QUESTION 1-196 
Which of the following tests is the most prognostic of 
liver function reserve? 

@ Albumin measurement 

@ Aminopyrine breath test 

© Bromsulphalein clearance test 

@ Gamma-glutamyi transpeptidase (GGT) 
measurement 

® Transferrin measurement 

QUESTION 1-197 
You are treating a 56-year~ old woman with Crohn disease 
for recurrent perianal fistulas. Before starting the patient 
on infli:ximab, you warn her that she may be at increased 
risk of several complications. Which of the following is 
considered the most common complication attributable 
to treatment of Crohn disease with infliximab? 

® Anaphylaxis 

@ Lupus-like syndrome 

©Lymphoma 

@ 1\lberculosis pneumonia 

@Urticaria 
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QUESTION 1-198 
Pancreatic acini secrete enzymes that play an impor
tant role in the digestion of proteins. What is the most 
potent stimulant of pancreatic acinar cells? 

® Acetylcholine 

@ Cholecystokinin (CCK) 

© PeptideYY 

@Secretin 

@ Trypsinogen 

QUESTION 1·199 
You are a twnor researcher trying to find novel cancer 
treatments. One of your projects involves constructing 
a tumor vaccine for breast cancer. Such a vaccine would 
take advantage of which of the following aspects of the 
immune system to prevent cancer? 

® Activation of latent T cells in the thymus 

@ Adaptive immunity 

© Cytokine activation 

@ Innate immunity 

@ Type IV hypersensitivity reaction 

QUESTION 1-200 
A 72-year-old alcoholic man with ascites undergoes emer
gent colectomy for a lower gastrointestinal bleed. During 
his postoperative recovery. urine output is consistently low 
(250 to 475 miJday), serum creatinine rises progressively 
but central venous pressure remainsnormal.l\venty-four-
hour urinalysis on postoperative day 4 is as foDows. 

Volume: 

Color: 

Micro: 

Urine LNa]: 

Urine Specific Gravity: 

Serum Specific Gravity: 

pH: 

374cm' 
Yellow 

Renal epitllelial cells 

<10 mEqll 

1.030 

1.004 

5.0 

What is the most likely diagnosis accounting for this? 

® Acute tubular necrosis (A TN) 

@ Hepatorenal syndrome 

© Prerenal azotemia 

@ Type 1 renal tubular acidosis (RTA) 

@ Type4RTA 
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QUESTION 1-201 
A 37-year-old woman with Crohn disease who has been 
managed on total parenteral nutrition for 6 months 
complains of nonhealingulcers on her lower extremities. 
On physical examination she has bilateral pretibial ery
thematous areas with blisters, pustules, and superfu:ial 
ulcerations. Which of the following elemental deficien
cies would be most consistent with this clinical picture? 

®Chromium 

@Copper 

©Iron 

@Selenium 

®Zinc 

QUESTION 1-202 
You are about to divide a short gastric artery during 
a total gastrectoiD.}'I when the attending surgeon asks 
you, "What is the mechanism of action of gastrin?" You 
answer that it is: 

® Secreted by the chief cells of the stomach_ and 
stimulates the release of cholecystokinin 

@ Secreted by the G cells of the stomach. and 
promotes peristalsis 

© Secreted by the gastrin cells of the stomach, and 
stimulates parietal cells 

@ Secreted by the parietal cells of the stomach_ and 
promotes mucus release 

@ Secreted by the parietal cells of the stomach. and 
stimulates the release of insulin from the pancreas 

QUESTION 1-203 
A 62-year-old man has developed acute respiratory dis
tress syndrome 1 week after abdominal aortic aneurysm 
repair. Multiple efforts to control his high peak airway 
pressures have been unsuccessful, and you have decided 
to use muscle relaxants on him in order to facilitate 
ventilation. While preparing pancuronium for adm.inis, 
tration. the nurse asks what is the most likely side effect 
of this paralytic? 

® Central nervous system toxicity 

@ Histamine release 

© Hypotension 

@ Residual motor weakness 

@ Tachycardia 

http://www.myuptodate.com


42 The Johns Hopkins ABSITE Review Manual 

QUESTION 1-204 
Erythromycin can act as a secretagogue for which of the 
following? 

@ Cholecystokinin (CCI<) 

@Gastrin 

© Motilin 

@Secretin 

@ Somatostatin 

QUESTION 1·205 
A 43~year--old woman with Hepatitis C and hepatocel~ 
lular carcinoma undergoes orthotopic liver transplanta.~ 
tion. Her explantedliver demonstrates a solitary, 4.9~cm 
hepatocellular carcinoma with evidence of wscular 
invasion but without spread to regional lymph nodes. 
The stage of her hepatocellular carcinoma is: 

@ Stagei 

@ Stageii 

© StageiiiA 

@ Stage IIIB 

@ StageiiiC 

QUESTION 1-206 
A 64-year~old man in the intensive care unit has 
hematemesis and melena. The patient has undergone 
unsuccessful endoscopic attempts to stop the bleeding 
of an ulcer in the duodenal bulb. He is now hemody~ 
namically unstable and intubated. The ligation of which 
artery during surgery is most likely to stop the bl«ding? 

@ Gastroduodenal artery (GDA) 

@ Posterior superior pancreaticoduodenal artery 

© Right gastric artery 

@ Right gastroepiploic artery 

@ Supraduodenal artery 

QUESTION 1-207 
The policymakers at your institution would like to 
implement a new warfarin protocol for patients with 
aortic valve replacements. They would like you to pro
vide them with the international normalized ratio (INR) 
value that best describes the current population of aor
tic valve replacement patients with stable INR levels. 
Assume the INR levels are normally distributed among 
your patient population. What test statistic would be 
best to provide them? 

@Mean 
@Median 

©Mode 

@ Standard eiTOr 

® Z statistic 

QUESTION 1-208 
A 50-year-old woman presents to your outpatient clinic 
with a 4-week history of postprandial right upper quad
rant pain. A right upper quadrant ultrasound does not 
show any evidence of cholelithiasis or cholecystitis. You 
should next: 

@ Admit her for hydration and pain control and 
schedule a laparoscopic cholecystectomy for the 
following day 

@ Arrange for an endoscopic retrograde cholangio
pancreatography (ERCP) 

© Obtain a noncontrast computed tomography (CT) 
scan 

@ Obtain an upper endoscopy 

@ Obtain cholecystokinin cholescintigraphy (CCK-CS) 
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QUESTION 1-209 
Medicare is considering whether to continue funding 
gastric bypass procedures. A key concern of the Medi
care officials is the average weight loss among gastric 
bypass patients. Your institution has been asked to 
provide them with evidence demonstrating the associ
ated probability of weight loss reported by your center. 
What information should you provide to the medicare 
offid.als? 

® 95% conndence interval of the mean difference 
between preoperative and postoperative weights 

@ 95% confidence interval of the median difference 
between preoperative and postoperative weights 

© Mean difference between preoperative and post
operative weights 

@ Median di1ference between preoperative and post
operative weights 

® Mode of the difference between preoperative and 
postoperative weights 

QUESTION 1·210 
Which of the following statements regarding lipid 
metabolism is correct? 

® Fatty acids are used to synthesize glucose in times 
of starvation 

@ Fatty acids enter the tricarboxylic acid cycle as 
either acetyl-CoA or succinyl-CoA 

© Glucagon and epinephrine act to promote fatty 
acid synthesis 

@ Insulin induces release of fatty acids from 
adipocytes 

® Lipid oxidation occurs in the cytoplasm 

QUESTION 1-211 
A 10-year-old boy develops right lower quadrant pain, 
nausea, vomiting, and fever. You suspect appendici
tis and plan for an emergent appendectomy. As you 
are preparing to transport him to the operating room, 
his parents mention that he has hemophilia A. What 
should you administer for this condition? 

® Cryoprecipitate 

@ FactorVII 

© Factor VIII 

@ Fresh frozen plasma (FFP) 

® VitarninK 

Full-Length Practice Examination 1 43 

QUESTION 1-212 
A 52-year-old woman is referred to you after a several 
year history of progressive dysphagia that began with 
liquids and then progressed to include solid foods. She 
describes a sensation that her food is "sticking" and wiU 
not pass into her stomach. Barium swallow evaluation 
demonstrates diffuse dilation and a narrow tapering of 
the distal esophagus. Esophageal manometry reveals 
lower esophageal sphincter (LES) pressures that remain 
constant throughout a swallow test. You make the diag
nosis of achalasia and discuss treatment options with 
her. Which of the following is true regarding the LES in 
healthy patients? 

® Gastric distension causes decreased LES tone 

@ LES pressure decreases during the initiation of a 
swallow 

© The LES can be visualized by upper endoscopy 

@ The LES is a specific anatomic sphincter 

@ The LES serves to prevent air from entering the 
stomach during a swallow 

QUESTION 1·213 
A 35~year--oldmanis referred to you with anasymptom~ 
atic, 12-cm mass in his left thigh. Magnetic resonance 
.imaging (MRI) of the thigh and computed tomography 
(CT) of the chest demonstrate no evidence of nodal or 
distant metastases. A core-needle biopsy is .interpreted 
as fibrosarcoma. You perform a radical resection and 
the final pathology returns as a moderately differenti
ated fibrosarcoma. The most important prognostic fac
tor in soft tissue sarcomas is the: 

® Location of the primary tumor 

@ Histologic grade of the tumor 

© Size of the primary tumor 

@ Presence of nodal metastases 

@ Presence of distant metastases 
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QUESTION 1-214 
A 2-year-old boy with no significant past medical his
tory presents with a 1-month history of episodic. pain
less rectal bleeding. Findings on physical examination. 
including rectal examination. are unremarkable. The 
most useful imaging study in this situation is: 

® 99m>fc-pertechnetate scan 

@ Abdominal computed tomography (CT) scan 

© Abdominal ultrasound scanning 

@ Barium enema 

® Selective mesenteric angiography 

QUESTION 1-215 
A 25~year--old man is brought to the trauma bay after 
two gunshot wowtds to the left chest and mid back. His 
heart rate is 130 beats per minute. his blood pressure is 
80/40 mm Hg and he has a Glasgow Coma Scale of 9. 
It is estimated that he lost approximately 2 L of blood 
in the field and that he has lost another 2 L within the 
trauma bay during the initial assessment. Which of 
the following etfects would be most likely due to rapid 
resuscitation with blood products in this patient? 

@ Cerebral hemorrhage 

@ Jawtdice and fever seen a week later 

© Massive lower-extremity swelling 

@ Myoglobinuria 

® Temporary blindness 

QUESTION 1-216 
A 48-year-old former alcoholic man is now 10 weeks 
status post liver transplantation. He has experienced 
several weeks of episodic fevers with leukocytosis. over
all malaise, and failure to thrive. In addition. his liver 
enzym.e.s have increased over the past several days. His 
blood cultures are positive but he has no central venous 
lines. His urine culture is negative for pathogens. Com
puted tomography (CT) of his abdomen reveals mul
tiple liver abscesses. Which of the following organisms 
is most likely causing this condition? 

@ Echinococcus 

@ Entamoeba histolytica 

© Klebsiella pneumonlae 

@ Schistosoma mansoni 

® Staphylococcus aureus 

QUESTION 1-217 
On postoperative day 4 after a Whipple procedure. a 
patient develops symptoms consistent with massive 
pulmonary embolism. Computed tomography con
firms a saddle embolus. After emergent lytic therapy 
with urokinase, the patient is bleeding from the surgical 
site. Which of the following options is the best choice to 
treat the bleeding? 

@ Aminocaproic acid 

@ Cryoprecipitate 

©Dextran 

@ Fresh frozen plasma 

® Packed red blood cells 

QUESTION 1-218 
A 65-year-old woman is referred by her primary care 
provider for a 2-month history of progressive nausea. 
vomiting, palpitations. anorexia, and lethargy. A com
puted tomography (CT) scan is performed and reveals a 
mass in the first portion of the duodenwn. The diagno
sis of gastric outlet obstruction secondary to pancreatic 
cancer is made. She is admitted to hospital for further 
preoperative evaluation. What metabolic abnormalities 
require monitoring in this patient? 

@ Euvolemic, normokalemia, respiratory acidosis. 
normochloremia 

@ Hypervolemia. hyperkalemia, metabolic acidosis, 
hyperchloremia 

© Hypovolemia, hyperkalemia, metabolic acidosis, 
normochloremia 

@ Hypovolemia, hypokalemia, metabolic alkalosis, 
hypochloremia 

® Hypovolemia, normokalemia, metabolic alka
losis, normochloremia 
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QUESTION 1-219 
You receive a phone call &om a 62--year-old female 
complaining of inability to urinate. Ten hours priolj 
she underwent a hemorrhoidectomy. How should you 
manage this problem? 

® Tell the patient not to worry, that she will urinate 
eventually 

@ Tell the patient to contact you again if she does not 
urinate within 24 hours of the surgery 

© Tell the patient to drink more fluids 

@ Tell the patient to phone the urologist on call 

@ Tell the patient to return to the emergency depart
ment for placement of a Foley catheter 

QUESTION 1-220 
Which of the following characteristics is specific to the 
diagnosis of primary hyperaldosteronism? 

® Adrenal tumor 

@ Aldosterone excess 

©Edema 

@ Hypertension 

@ Hypokalemia 

QUESTION 1·221 
During afternoon rounds, a patient who is 3 days status 
post right hemicolectomy complains of right arm pain. 
You note that the arm has a peripheral intravenous (IV) 
in it with surrounding warmth and erythema. What is 
the best course of action? 

® Begin a 3...<fay course of IV cephalosporin 
antibiotics 

@ Draw two sets of peripheral blood cultures 

© Elevate the atfected arm and alternate warm com~ 
presses and ice packs 

@ Order a stat right upper--extremity venous duplex 

@ Remove the peripheral IV 
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QUESTION 1-222 
Pancreatic enzymes are secreted as zymogens to pre~ 
vent inappropriate activation within the pancreas. 
Which of the following enzymes can autoactivate to 
produce the active form of the enzyme? 

® Carboxypeptidase A 

@ Chymotrypsin 

© Elastase 

@ Enterokinase 

@Trypsin 

QUESTION 1-223 
A 68~year-old man presents with progressive onset of 
painless jaundice due to an adenocarcinoma located in 
the pancreatic head. He undergoes a pylorus~preserv~ 
ing pancreaticoduodenectomy without intraoperative 
complications. A peripancreatic drain is placed intra~ 
operatively. Postoperative course is unremarkable and 
on postoperative day 4, he is advanced to a regular diet. 
Upon resuming this regular diet, it is noticed that the 
patient's perlpancreatic drain begins to produce mod
erate volumes of murky fluid. An amylase level is sent 
&om this fluid, which returns at 2,000 units/L (normal 
23 to 85 units/L). The patient is kept in the hospital and 
the drain output over the next 3 days is 85 mL/24 hli 
73 mL/24 hr and 65 mL/24 hr. During this time, the 
patient looks and feels well, is able to tolerate a regular 
diet, and has no fever or elevation of white blood cell 
count. Which of the following is the most appropriate 
way to manage this problem? 

® Continued hospitalization with continued 
drainage 

@ Delayed removal of drain over course of weeks 
with continuation of diet 

© Removal of pancreatic drain and patient discharge 

@ Reoperative exploration 

@ Total parenteral nutrition with continued drainage 
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QUESTION 1-224 
A 58-year-old male presents complaining of constipa
tion, nausea, loss of appetite, right-sided flank pain, and 
postural dizziness. A complete blood count (CBC) is 
drawn and reveals hemoglobin of 6.8 g/dL and slightly 
elevated WBC cowtt of 12,000. Colonoscopy reveals a 
circumferential narrowing at the hepatic flexure that 
bleeds easily when biopsied. Computed tomography 
(CT) shows some enlarged mesenteric lymph nodes 
and a normal liver. The patient is referred for surgery. 
Which procedure would best benefit this patient? 

@ Extended right hemicolectomy 

@ Right hemicolectomy 

© Subtotal colectomy with primary anastomosis 

@ Total colectomy with ileorectal anastomosis 

® Total proctocolectomy with ileal-pouch anal 
anastomosis 

QUESTION 1-225 
Which of the following risk factors predicts the highest 
risk of developing breast cancer? 

@ Age greater than 55 

@ Biopsy proven lobular carcinoma in situ (LCIS) 

© BRCA-1 or BRCA-2 (breast cancer 1 or breast 
cancer 2) mutation 

@ Mother with breast cancer 

(]) Nulliparity 
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ANSWER KEY FOR PRACTICE EXAMINATION 1 

The answer key lists the correct answer choice by letter, followed by the explanation number. 

B =Body as a Whole 

G = Gastrointestinal 

C = Cardiovascular and Respiratory 

M =Miscellaneous (Genitourinary, Head and Neck, Skin, Muscle, and Nervous System) 

E = Endocrine, Hematic, Lymphatic, and Breast 
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Queation Correct Explanation Quedion Correct Explanation Qu81tion Correct Explanation 
N..nber AniWtr Number Number Answer N..nber Number AniWW Number 

~ .... 1-1 c 1801 1-26 E 1806 1-51 8 1811 .... 
bi)C 
co 
41 ·.;::; 

1-2 D 1C01 1-27 E 1C06 1-52 E 1C11 -ICII 
..!.C -·-::::sE 
U.CII 1-3 A lEOl 1-28 8 1E06 1·53 8 lEll ·>< -w 
z41 

1-4 E lGOl 1-29 A 1G06 1-54 8 lGll 0(.) 
j:::"Z 
()(.) 

1.1.1~ 1-5 E lMOl 1-30 c 1M06 1·55 8 lMll en a. 

1-6 D 1802 1-31 A 1807 1-56 8 1812 

1-7 D 1C02 1-32 8 1C07 1-57 E 1C12 

1-8 D 1E02 1-33 8 1E07 1·58 E 1E12 

1-9 8 1G02 1-34 A 1G07 1-59 A 1G12 

1-10 A 1M02 1-35 A 1M07 1·60 8 1M12 

1-11 c 1803 1-36 c 1808 1-61 8 1813 

1-12 c 1C03 1-37 8 1C08 1-62 D 1C13 

1-13 c 1E03 1-38 E 1E08 1·63 c 1E13 

1-14 A 1G03 1-39 8 1G08 1-64 D 1G13 

1-15 8 1M03 1-40 B 1M08 1-65 D 1M13 

1-16 A 1804 1-41 D 1809 1-66 D 1814 

1-17 D 1C04 1-42 B 1C09 1-67 A 1C14 

1-18 D 1E04 1-43 8 1E09 1·68 D 1E14 

1-19 D 1G04 1-44 E 1G09 1-69 c 1G14 

1-20 E 1M04 1-45 E 1M09 1-70 A 1M14 

1-21 8 1805 1-46 D 1810 1-71 A 1815 

1-22 c 1C05 1-47 E lClO 1-72 A 1C15 

1-23 E 1E05 1-48 c lElO 1-73 c 1E15 

1-24 c 1G05 1-49 D lGlO 1-74 c 1G15 

1-25 D 1M05 1-50 D lMlO 1-75 c 1M15 
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Quedion Correct Explanation Qu81tian Correct Expl111ation Quastion Correct Explanation 
Numbtr Answer N..nber Number AniWW Number Number Anrwer Number 

1-76 D 1816 1-101 c 1821 1-126 c 1826 "'0(1) .... m 
(It(') 

1-77 c 1E16 1-102 A 1E26 1-127 E 1C20 
:l-t c;·o 
C11::2 ,.,_ 

1-78 8 1E17 1·103 B 1E27 1-128 A 1E32 )(• 
IIJ"TI 
3c -·-

1-79 D 1G16 1-104 E 1G21 1-129 A 1G26 ::Ill 
t»r-
=·" o::::s 

1-80 c 1M16 1·105 A 1M21 1-130 D 1M26 
::::sCIQ ,. 
.-'3" 

1-81 c 1817 1-106 E 1822 1-131 D 1827 

1-82 c 1E18 1-107 E 1C16 1-132 E 1C21 

1-83 A 1E19 1·108 c 1E28 1-133 E 1E33 

1-84 c 1G17 1-109 A 1G22 1-134 A 1G27 

1-85 E 1M17 1·110 A 1M22 1-135 D 1M27 

1-86 c 1818 1-111 8 1823 1-136 A 1828 

1-87 c 1E20 1-112 B 1C17 1-137 A 1C22 

1-88 E 1E21 1·113 c 1E29 1-138 B 1E34 

1-89 D 1G18 1-114 D 1G23 1-139 A 1G28 

1-90 E 1M18 1-115 c 1M23 1-140 E 1M28 

1-91 E 1819 1-116 8 1824 1-141 A 1829 

1-92 c 1E22 1-117 c 1C18 1-142 c 1C23 

1-93 E 1E23 1·118 E 1E30 1-143 c 1E35 

1-94 D 1G19 1-119 B 1G24 1-144 c 1G29 

1-95 B 1M19 1-120 B 1M24 1-145 D 1M29 

1-96 A 1820 1-121 E 1825 1-146 E 1830 

1-97 c 1E24 1-122 c 1C19 1-147 A 1C24 

1-98 A 1E25 1·123 A 1E31 1-148 A 1E36 

1-99 c 1G20 1-124 A 1G25 1-149 E 1G30 

1-100 A 1M20 1-125 B 1M25 1-150 c 1M30 
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Queation Correct Explanation Quedion Correct Explanation Qu81tion Correct Explanation 
N..nber AniWtr Number Number Answer N..nber Number AniWW Number 

~ .... 1-151 8 1831 1-176 D 1C32 1-201 E 1848 .... 
bi)C 
co 
41 ·.;::; 

1-152 A 1C25 1-177 D 1G38 1-202 c 1G48 -ICII 
..!.C -·-::::sE 
U.CII 1-153 A 1G62 1-178 8 1839 1·203 E 1849 ·>< -w 
z41 

1-154 8 1G31 1-179 E 1C33 1-204 c 1G49 0(.) 
j:::"Z 
()(.) 

1.1.1~ 1-155 A 1M31 1-180 8 1G39 1·205 8 1850 en a. 

1-156 8 1832 1-181 A 1840 1-206 A 1G50 

1-157 8 1C26 1-182 A 1C34 1-207 A 1851 

1-158 D 1G32 1-183 8 1G40 1·208 E 1G51 

1-159 8 1M32 1-184 A 1841 1-209 A 1852 

1-160 c 1833 1-185 c 1C35 1·210 8 1G52 

1-161 E 1C27 1-186 D 1G41 1-211 c 1853 

1-162 8 1G33 1-187 c 1842 1-212 8 1G53 

1-163 E 1834 1-188 8 1C36 1·213 8 1854 

1-164 E 1C28 1-189 c 1G42 1-214 A 1G54 

1-165 A 1G34 1-190 8 1843 1-215 B 1855 

1-166 8 1835 1-191 A 1C37 1-216 c 1G55 

1-167 D 1C29 1-192 A 1G43 1-217 D 1856 

1-168 B 1G35 1-193 D 1844 1·218 D 1G56 

1-169 A 1836 1-194 E 1G44 1-219 E 1857 

1-170 B 1C30 1-195 E 1845 1-220 A 1G57 

1-171 D 1G36 1-196 8 1G45 1-221 E 1858 

1-172 c 1837 1-197 A 1846 1-222 E 1G58 

1-173 E 1C31 1-198 8 1G46 1·223 B 1G59 

1-174 D 1G37 1-199 8 1847 1-224 A 1G60 

1-175 E 1838 1-200 8 1G47 1-225 c 1G61 
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lBOl 

Key word: Initial Treatment for Coagulopathy 
of Chronic Renal Failure 
Alnhor: Robert A. MeguJ<I. MD, MPH 
Editor: Elll.ott R. Haut, MD, FACS 

A 76-year-old dialysis-dependent woman with a history of 
multiple prior abdomJnal operations presents to the emer
gency room with worsening abdominal pain. Workup ralses 
your suspicions for lsc:hemic: boweL She last wtderwent 
hemodialysis 3 days prior, and is currently uremic:. How will 
you best prepare the patient for emergent celiotomy? 

® Administer conjugated estrogens 

@ Administer c:ryopredpitate 

© Administer desmopressin 

@ Arrange for dialysis 

® Transfuse the patient with packed red blood c:ells (PRBC) 

Answer: (C) Administer desmopressin 

Radonale: 
The patl.ent has chronic: renal fallure (CRF), whic:h results in 
a coagulopathy that must be corrected prior to surgery. The 
mechanism leading to the c:oagulopathy associated with CRF 
is thought to be due to uremic: inactivation of von Willebrand 
Factor (vWF). vWF norm.ally binds platelet& to collagen. initi~ 
ating formation of the platelet plug. 

Desmopressln. or DDAVP, causes the release ofvWf and 
Factor VDI from the endothelium. 'Time to effect of DDAVP 
is within 1 hour of administration and may last for up to 
4 hours. DDAVP may also be used for reversal of platelet d~ 
function caused by aspirin as well as following c:ardiopuJmo... 
nary bypass. Treatment dose is 0.3J1g/kg, and this is typically 
given as a single dose. A.dmJnlstratton of DDAVP avoids the 
rlsks as so dated with blood product transfusion. 

Dialysis, while etfec:tive at c:oiTecting the patient's uremia, 
may not immediately c:orrec:t the c:oagulopathy. Hemodialysis 
can c:onec:t platelet function but only transiently. The heparin 
commonly used with cllalysls may contribute to the bleeding 
dia.thesis. While the effed:s ofhemocllalysls or peritoneal d!al
ys.is may last for up to a few days, the onset of e1fec:t and setup 
is slower than for DDAVP administration. 

Transfusion with PRBC may c:orrec:t the anemia associated 
with CRF, but does not rectify the c:oagulopathy caused by 
uremia. 

Infusion of c:ryopreclpltate can shorten bleeding time for 
up to 12 hours by increasing Factor Vlii and vWf levels. 
However, supplles may be limited, and a large quantity may 
be required to correct a uremic c:oagulopathy, translating into 
high costs. 

Conjugated estrogens are effective at shortening the bleed~ 
ing time in uremic patients. Howeve.r:. they nud to be admin
istered over several days, because onset to etfec:t 1s 72 hours. 
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1B02 

Key word: Condition Associated with Family 
History of Cecal Cancer 
Auttlor: Robert A. M.eguid. MD, MPH 
Editors: 'Ihomas H. Magnuson. MD, and Kenzo Hirose, MD, 
FACS 
A 39-year-old male is referred to your clinic for treatment of a 
cecal mass diagnosed by surveillance c:olonoscopy. His fathe.ti 
paternal grandmother, and paternal uncle an developed colon 
cancer by their fifth decade. Mutation of which of the follow, 
il1g genes is associated with this man's disease? 

@ APC 

@ BRCAl 

© BRCA2 

@ hMSH2 

® K,Ras 

Answer: (D) hMSH2 

Rationale: 
Hereditary nonpolyposis c:olorectal. cancer (HNPCC), also 
known as Lynch syndrome,. is an autosomal dominant heredi
table disease caused by mutations in DNA mismatch repair 
genes including hMSH2, hMLHl, hPMSl, and hPMS2. Polyps 
are smaller than those seen in other &milia! colorectal c~ 
cer syndromes, and usually number less than 100. HNPCC 
twnors typically originate in the right colon; however. 
they may present as multiple synchronous cancers. Clini
cal criteria for the diagnosis of Lynch syndrome include the 
Amsterdam criteria I and II as well as the Bethesda criteria. 
Amsterdam criteria I requires that &milia! adenomatous pol
yposis be excluded. that three relatives with c:olorectal c~ 
cet; spanning two generations be aJittted with. one being a 
first-degree relative of the others, and one with a diagnosis 
before age 50. Amsterdam II criteria includes three relatives 
with an HNPCCassodated cancer (c:olorectal, endometrial, 
ovarian. stomach, small intestine, biliary tract, ureter, renal 
pelvis, and sebaceous gland aderu:>mas) with relatives that 
meet the rest of the criteria of Amsterdam L Amsterdam I 

and Amsterdam II have relatively low sensitivities in diagnos, 
il1g Lynch syndrome of 61% and 78%, respectively, leading to 
the development of the Bethesda guidelines whi.c:h expand the 
criteria, and include synchronous colon cancers, mlcrosa.tel.
lite instability, and synchronous HNPCCrelated cancer. The 
patient 1n question meets Amsterdam I criteria and should 
have his cancer submitted for microsatellite instability testing 
and undergo genetic counseling and possible gennline muta, 
tiona! analysis. Patient& with HNPCC should undergo a total 
colectomy 1f cancer is suspected. 

Mutations in the K-Ras oncogene are associated with 
greater than 9096 of pancreatic cancer. 1h1s is currently 
thought to be a sporadic mutation. and occ:urs early in the 
a.cc:umulati.on of gene mutations resulting in the progression 
toward pancreatic adenocarcinoma, but is not associated 
with color~tal cancer. Mutations in the twnor suppressor 
gene APC are associated with the autosomal dominant dis
order famWaJ. adenomatous polyposis (FAP). In c:ontra.st to 
HNPCC, these patients have hundreds to thousands of pol, 
yps present throughout the colon by 25 years of age, which 
manifest as cancers by 45 years of age. Polyps are small. and 
are concentrated in the left colon. Treatment of patl.ents with 
F AP is usually total abdominal colectomy with mucosal proc
tectomy and ileoanal pull-through. Carrying the BRCAl or 
BRCA2 gene mutation is associated with up to an 85% chance 
of developing breast cancer. Carriers of either mutation have 
an increued incidence of developing ovarian cancer; how
ever. currently only the BRCA2 mutation is usociated with an 
iru:reased incidence of male breast cancer. 
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CGmparlaon of Clinical Criteria for Hereditary Nonpolypoela Colorectal C.ncer (HNPCcr 
Criteria SenehMty Speclftclty Stren&dla 

Amsterdam Three relatives with colorectal 61% 67% Easy to remember 
cancer, meeting all of the and apply; good 
follomng criteria: specificity 

Ammrdam II 

Bethesda 
Guldelln .. 

m one of whom is a first-degree 
relative of the other two; 
Oi) eolorectll cancer in at least 
two generations; (iiO one or more 
cclorectll cancer cases diag
nosed before age 50 years 
Three relatives with HNPCC-asso
ciated cancer,~ meeting all of the 
following criteria: 
m one of whom is a first-degree 
relative of the other two; Oi) 
colorec:tll cancer in at least two 
generations; (@ one or more 
colorectal cancer eases diag· 
nosed before age 50 years 
Meeting any of the following 
Cliteria:c 
(i) subjects with cancer ir1 families 
that fulfill Amsterdam critet'ia; Oi} 
subjects 'Mth two HNPCC-re!ated 
cancers; {iii) subjects with cclorec· 
tal cancer and a first-degree rela
tive mth HNPCCn!lated cancer 
ancllor colorectal adenoma; one 
of the cancers diagnosed at age 
<45 years and the adenoma diag
nosed at age <40 years 

Revised Bettteeda Meeti!g allY of the follo\W!g criteria: 
Guideline• 0} colorectal cancer diagnosed 

in a patient younger than age 50 
years; Iii} presence of syncbro
nous or metachronous HNPCC
associated tumors, regardless 
of age; Oii) colorectal cancer with 
microsatellite instability high his· 
tology in a patient younger than 
age 60 years; (iv) colorectal can
cer in one or more first-degree 
relatives with an HNPCCn!lated 
tumor, with one of the cancers 
diagnosed at age younger than 
50 years; or (v} cclorectal can
cer diagnosed ir1 two or more 
first- or second-degree relatives 
with HNPCC-associated tumors, 
regardless of age 

•After exclusion of flrnilial adenomstous polyposis. 

78% 61% 

94% 49% 

Easy to remember 
and, apply; good 
specificity 

Increased sensitivity 

Easier to apply irl 
the clir~ical setting 

Limited sensitivity 

Improved but limited 
sensitivity 

Complexity in the 
clinical setting 

Due to recent deve~ 
opment, limited data 
regarding test 

bHNPCcassaciated canetrs are colorectal, endomatrial, ovarian, strlmaeh, small inttstint, biliary tract, urrrttr, A!nal pelllis, 11M brail cancers, and sebaceous 
gland adenomas and kerstoaclll!ttlomas in Muir·Torre syndrome. 

<four additional origilal Btthtsda critaria did nat increast tha stnsitivity, but their inclw;ion decA!ased the SPtcificity to 25%: (iv) Subjects with colo rectal canetr 
or endometrial cancer at age <45 years; M subjects with right-sided colo rectal cancer v.i1h an 111differel11isted histopll1tlologic pattern diagnosed at age <45 
years; (vi) subjects with sisnet.fing cell type colorectal CIMlCer diagnosed at age <45 years; {vi~ subje.cts with adenomas diagnosed at age <40 years. 

Reprintad with permission from: Morris A. Colorectal cancer. m: Mulholland MIN, Lillamot KD, Doherty GM, Maier RV, Upchurch GR, ttfs. Greenfield's Surgery: 
Scientific Princ~les & Prlctice. 51h ed. Pllilatlel!lllia, PA: UppilcottWillianns & Wilkils, 2011:1095. 
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1B03 

Key word: Treatment of Umbilical Hernia 
with Ascites 
Auttlor: Susanna M. Nazarian. MD, PhD 
Editor: Frede.riclc E. Eckhauset; MD, FACS 

A 70-year-old man with ascites secondary to cirrhosis pres
ents for elective umbilical hernia repair. Should he be offered 
repair of his hernia? 

@ No, he should not be o1fered repair 

@ Yes, if he had a recent myocardial infarction 

© Yes, if he is leaking ascites from the hernia 

@ Yes, if he is listed for liver transplant 

® Yes, if It is significantly a1fecting his llfestyle 

Answer: (C) Yes, if he is leaking ucites &om the hernia 

Rationale: 
The repair of umbilical hernias in patients with cirrhosis is 
a~~&ociated with a high rate of recurrence secondary to the 
production of asdtes and nutritional deficiencies resulting In 
muscular wasting and fasdal thinning. Up to 20% of patients 
with cirrhosis develop a hernia of the anterior abdominal wall 
Surgery on these patients is complicated by the risk ofhemor, 
rhage secondary to variceal disruption, peritonitis, postopera, 
tive ascite.s leak, and hepatic decompensation. Therefore, such 
a surgical undertaking should be considered only In select 
patients. One indication includes those patients leaking asci
tes, therefore, placing them at higher risk of peritonitis. 

It is of utmost importance to minl.mize ascites preopera
tively. Repair of an umbilical hernia without adequate control 
of ascites preoperatively contributes to a 73% recurrence rate. 
Medical control of ascltes entails fluid and salt restriction. 
diuretics, and possibly paracentesis. Transjugular intrahe
patic portosystemic shunt (TIPS) may be used preoperatively 
to reduce the production of ascites. 

Reference: 
Marvin MR. Edmond JC. Cirrhosis and portal hypertenslon. 

In: Mulholland MW, Lillemoe KD, Doherty GM, Maier 
RY. Upchurch GR. eda. Gremfield's Surgery: Scientific 
Principles & Practice. 5th ed. Philadelphia, PA: Lippincott 
Wllliams and Willdns; 2011. 

1B04 

Key word: Characteristics of NSQIP 
Auttlor: Erlc s. Weiss, .MD, MPH 
Editor: Dorry L. Segev, MD, PhD 

The fundam.ental goal of the American College of Surgeons 
National Surgl.cal Quality Improvement Program (NSQIP) is: 

@ To collect outcome data to measure and improve sw:gical 
care outcomes 

@ To identify those surgeon~~ who deliver excellent surgical 
care 

© To improve health care in underserved US populations 

@ To model systems for improved use of health care 
resources 

® To monitor surgical costs in order to allocate health care 

Answer: (A) To collect outcome data to measure and lmprove 
surg1cal. care outcomes 

Rationale: 
The American College of Surgeons designed NSQIP to 
improve surglcal quality in the United States. 'Ihis wlldated, 
outcome-based program allows comparisons between hospi
tals to affect improvement. The program was first used in the 
Veteran& Health Administration (VA) in the 1990.1. Operative 
morbidity and mortality were collected and compared across 
VA hospitals. With the bnplementatl.on of this program. mor
bidity has decreased by 45% and mortality has decreased by 
27% in the VA system. There are currently many participat
ing non, VA hospitals and the NSQIP helps pinpoint areas of 
improvement in individual hospitals and in surgical programs 
as a whole. 

Reference: 
Rowell KS, Thrrentine FE. Hutter MM. et al. Use of 

national surgl.cal quallty bnprovement program data as 
a catalyst for quallty bnprovement. JAm CoU S:urg. 2007; 
204(6):1293-1300. 
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lBOS 

Key word: Diagnosis of Lymphocele in 
Deceased Donor Kidney Transplant 
Alnhor: Robert A. MeguJ<I. MD, MPH 
Editor'$: Robert A. Montgomery, MD, DPhiL FACS, and 
Dorry L. Segev, MD, PhD 

four weeks after a deceased donor kidney transplant the 
reclplent returns to the emergency department with bilateral 
lower--extremity edema. In spite of normal fluid intake. he 
reports that he has had minimal urine output over the past 
18 hours. Serum creatinine i& now elevated to 1.4 mg/dL 
from 1.0 mg/dL postoperatively. After failure to respond to a 
1luid challenge, an ultrasound is obtained. This reveals good 
perfusion. min1mal hydronephrosis, and a 3- x 4- x 6-cm 
hypo echoic mass adjacent to the renal pelvis of the allograft. 
What is the most likely cause of the patient's oliguria? 

® Compressive hematoma 

@ Lymphocele formation 

© Renal artery stenosis 

@ Renal artery thrombosis 

@ Ureteroneocystostomy stenosls 

Answer: (B) Lymphocele fonnatl.on 

Rationale: 
The most common cause of urinary obstruction from extrin
sic compression of the ureter at this point after a transplant 
1s a lymphocele. The lymphocele forms in the retroperitoneal 
space at the lllac fossa developed for the implantation of the 
allograft. due to disruption of the tiny lymphatics that sur
round the recipient's external iliac artery and vein. and the 
inability of this space to absorb lymph (as opposed to, e.g., 
the peritoneal cavity). Postoperatively, as lymph colleds in the 
perinephric space, pressure ls exerted on the uretet; result
ing ln obstruction. Clin1cal.lythls manifests as decreased urine 
output. Ultrasound reveals the offending tluid collection as a 
hypoechoic mass with accompanying hydronephrosis. Percu
taneous drainage may be attempted and, if unsuccessful. cre
ation of a peritoneal window laparoscopically is the preferred 
treatment. 

Ureteroneocystostomy stenosis, or stenosls at the uretero
vesical anastomosis, is a technical complication that oc:c:urs 
early in the postoperative course. To minimize the likeli
hood of thi& occurri11g. a stent may be placed intraoperatively 
through the anastomosis. Hydronephrosis would be expected. 
but no fluid collection. 

Vascular compromise usually occurs within the first few 
hours to days after a kidney transplant. Events leading to 
this include renal artery or vein thrombosis, arterial dissec
tion. and pseudoaneurysm formation. Hemorrhage, possibly 
from one of the vascular anastomoses, can result in pooling of 
blood around the ureter and subsequent obstruction, but this 
1s almost always a very early complication. 

Renal artery stenosis usually occurs months to years after 
transplantation. and presents with oliguria, hypertension. and 
rising serum creatinine levels. 
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1B06 

Key word: Treatment of C02 Embolus during 
Laparoscopic Cholecystectomy 
Auttlor: Robert A. M.eguid. MD, MPH 
Editors: 'Ihomas H. Magnuson. MD, and Kenzo Hirose, MD, 
FACS 

Whlle vl.suallzing the gallbladder during an elective laparo
scoplc cholecystectomy, the anestheslologl.st informs you that 
the patient has a heart rate of 130, and a dropplng blood pres
sure. What is the FIRST step in management? 

@ Decrease insufilation pressure 

@ Give inotropes for blood pressure 

© Give IV fluids 

@ Position the patient in the left lateral decubitus position 

® Stop insufllation 

Answer: (E) Stop lnsufllation 

Rationale: 
Tachycardia and hypotension shortly after insu1Datlon for 
laparoscopy can be related to decreased venous return. to 
the right heart, tension pneumothorax, or CO, embolism. The 
first step is to stop insufHation and immediately release the 
pneumoperitoneum. 

In the event of a gas embolus, examination of the patient 
will reveal a "mill wheel"' murmur due to air bubbling in the 
right ventricle. as well as jugular venous dlstention and hypox
emia. A tension pneumothorax is indicated by tracheal devia
tion and absence of breath sounds wlilaterally will be present. 
If visible, the diaphragm may be bulging into the peritoneal 
space. 

Further treatment of gas embolism involves positioning 
the patient ln the left lateral decubitus position to limit the 
gas bubbles to the right atrium and ventricle. hyperventila
tion. and if present, using a central venous access to extract 
the gas via catheter. 

Decreasing the insufflation pressure does not rectify the 
life..threatening problem. but will perpetuate it. Insufflation 
must be stopped lmm.edlately. Giving IV fluids, whlle appro
priate when the cause of shock is relative hypovolemia. will 
not treat the cause of the problem in this example, nor the 
problem of a functional pulmonary artery or coronary artery 
obstruction itself While giving inotropes may increase the 
blood presaure, it will nat correct the life-threatening prob
lem. Insufllatlon must be stopped immediately. 

References: 
Bayne S, Blad:bourne LH. Laparoscopy. In: Fleischer l(J, ed. 

Advanced Surgical Recall. Philadelphia, PA: Llpplncott 
Williams and Wllldns; 1995:315. 
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4th ed. New York, NY: WebMD; 2004:855-856. 

1B07 

Key word: Characteristics of Local 
Anesthetic Toxicity 
Auttlor: Robert A. M.eguid. MD, MPH 
Editor: Nicole M. Chandle.t; MD 

A 26-year-old male is undergoing a nerve block for an outpa
tient orthopedic procedure on his left ankle. Durlng lnjection 
of the supemclalfibular nerve with lidocaine, he compla.lns 
of tingllng around his mouth and lips. What other symptom 
would be consistent with lidocaine toxicity? 

@ Hallucinations 

@ Hlghfever 

© Muscle rigidity 

@ Peripheral paralysis 

® Skin ischemia 

Answer: (A) Halludnatl.ons 

Rationale: 
Local anesthetics are a class of drugs that produces effect by 
temporarily blocking nerve conduction by blndlng to neuro
nal sodium channels. The progression of action of local anes
thetics on nerve function is as follows: Blockade of autonomic 
transmission, bloc:kade of sensory transmission. and blocbde 
of motor transm.i&sion. 

The toxicity of local anesthetics is dependent on the site 
of injection and the rate of absorption. Inadvertent intra
vascular injection of a local anesthetic will produce slgns of 
toxldty with much smaller doses. 'Ihe progression of signs of 
local anesthesia toxicity and overdose are as follows: Perioral 
paresthesia&, visual and auditory hallucinations, sedation, 
unconsciousness. seizures, respiratory depression, cardiac 
arrhythmias, and cardlovasc:ular collapse. The best techniques 
to prevent toxlcltyfrom local anesthetics are to aspirate before 
injecting to avoid intravascular lnjectlon and knowledge of 
the maximal safe dose to be injected. 

The maximum dose of lidocaine is 5 mglkg of body weight, 
and increases to 7 mglkg of body weight when epinephrine 
(1:100,000) is Included ln the formulatl.on. The addition of 
epinephrine slows absorption as a result of vasoconstriction 
and also decreases the llkelihood of toxicity, howeve.t; may 
induce local ischemia due to vasoconstriction. Bupivacaine's 
maximum dose is 2.5 mglkg of body weight. Treatment 
of lidocaine toxicity includes supportive measures such 
as oxygen therapy and airway support and treatment of 
seizures if necessary. Cardiac toxicity may require inotropic 
and chronotropic agents or in extreme cases, temporary 
cardiopulmonary bypass. Cardiovascular toxicity from 
bupivacaine may be partic:ularly diffi.c:ult to treat. 
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Locai.Aneathedca 
Maximum ~ale 

Doae (mtl Duration (h) Comments 
Ami des 
Lidocaine 500 t• Fast onset 
Ropivacaine 200 4-12* Less cardiac toxicity than bupivacaine 
Bupivacaine 200 4-12* Exaggera18d cardiotoxicity with IV injection 

Slow onset 
Long duration 

Elters" 
2-Chloroprocaine 1,000 0.5-1* Fast onset 

Lowest toxicity 
Tetracaine 80 0.5-1 Slow onset 

IV, intravenous. 
'Addition of 100 lli of epilellflrile 10.1 mL of 1:1,0001 klwers 1he toxicity and increases 1he dura1ion of the localanesttle1ic. 
~stabolism to paraamillObenzoic acid may eause alle~gic reactioi'IS. 
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1B08 

Key word: Etiology of Recurrence in 
Laparoscopic Hernia Repair 
Auttlor: Susanna M. Nazarian. MD, PhD 
Editor: Frede.riclc E. Eckhauser. MD, FACS 

An. obese woman who underwent a transabdominal hysterec
tomy 10 years ago presents for an elective ventral hernJa repair. 
She undergoes hernia repair via a laparosc:opic approach. to 
whl.ch. she responds well inlt1ally. However. she develops a 
recurrent bulge 2 months later and presents to your office for 
counseling. What is the most common reuon for recurrence 
after laparoscopic verunJ. hernia repair? 

@ Failure of suture material or tacks 

@ Inadequate dissection of the fasdal defect 

© Separation of the mesh from the abdominal wall 

@ Seroma formation 

® Unrecognized defect 

Answer: (C) Separation of the mesh from the abdominal wall 

Rationale: 
Indslonal abdominal hernias are attributed to poor tech
nique, rough handling of tissues, closure of the wound under 
tension, and infection. In addition, patient comorbidities such 
as obesity, smoking, nutritional deficiencies, and pulmonary 
diseue have been identified as contributing causes. 

In a study of 121 Iaparoscoplc hemJa repairs published 
in 2005, Perrone and colleagues found a hemJa recurrence 
rate of 9.3'J6. They concluded that the most common etiol
ogy of recurrence was separation of mesh from the posterior 
abdominal fascia, thereby allowing the intestine to interpose 
between the m.e.sh and the wall. Some techniques employed 
to combat this problem include ensuring adequate mesh 
overlap of a defect, fixation of mesh, and adequate dissection. 
Although seroma is d\e most common complication follow
ing laparoscopic ventral hernia repair, it does not necessarily 
contribute to recurrence. The laparoscopic approach is well 
suited to patients with a •swiM cheese" abdomen as amall fas
dal defects are more llkely to be w:ognized with the superior 
vlsuallzation. A mDre recent pooled data analysis of all Engllsh
language reports on laparosc:opic ventral hernia repair from 
1996 to 2006 measured the hernia recurrence rate for Japaro, 
scopic rates at 4.3%. 
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Key word: Tetanus Prophylaxis 
Auttlor: Robert A. Meguid. MD, MPH 
Editor: Nicole M. Chandle.r. MD 

A 21-year-old male is brought to the trauma bay after sustain
ing a superficial stab wound to the left shoulder. He reports 
that he recelved his full series of shots as a child and received 
his last tetanus booster shot when he was 15. What should he 
receive for his tetanus prophylaxis? 

@ Amaxic:.Ulin 500-mg PO TID 

@Nothing 

© Tetanus immune globulin (TIG) 250-units 1M 

@ Tetanus toxoid (dT) 0.5-mL 1M 

(]) Tetanus toxoid (dT) 0.5-mL 1M and TIG 250-units 1M 

Answer: (D) Tetanus toxoid (dT) 0.5-mL 1M 

Rationale: 
Active tetanus Immunization is obtained by adminlstration of 
three doses of tetanus toxoid. given at age .2, 4. and 6 months, 
followed by two additional doses ("boosters•) of tetanus tox
oid. given at age 1 and 5 years. Subsequent "booster• doses 
of tetanus toxoid are given at 10-year intervals for life. The 
Center for Diseue Control recently provided new recom
mendations for tetanws prophylaxis. principally because of 
outbreaks of pertussis. As of 2005, there are two tetanus/ 
dlphd\eria!ac:ellular pertussis wcc:lnes (Tdap) available for 
adolescents, one of which is available for adults as wen. The 
CDC, based Advisory Committee on Immunization Practices 
(ACIP) now recommends that adolescents receive a one-time 
boost of Tdap for booster immunization rather than Td for 
booster immunization if they have completed the DTP/DTaP 
wc:dnation series and have not yet received d\eir booster. The 
preferred age for Tdap wc:dnation is 11 to 12 years. 

Passive TIG provides protective levels of antibodies for 3 
to 4 weeks and the adult dose i& 250-units IM. Tetanus toxoid 
(dT) 0.5-mL 1M is the standard booster. 

Natural immunity to tetanus does not occur In the United 
States. Forty percent of cases of tetanus are not associated 
with any history of InJury, and the mortality rate is 2096 to 
4096. Universal recommendations from the CDC for tetanus 
prophylaxis depend on the wound characteristics and the 
patient's immunization status. Characterillt:ics of tetanus
prone wounds lnclude penetrating injuries greater than 1 em 
in depth, wounds greater than 6 hours old. contaminated or 
lnfected wounds, and lsc:hemic or denervated injuries. 

The principles for tetanus prophylaxis of the acute wound 
are as follows. 

• For patients with acute soft tissue injuries (regardless of 
suspicion for tetanus) who have not been immunized, a 
tetanus toxoid booster is required. along with follow-up 
to complete the series. 

• For patients wid\ a tetanus-prone wound who have not 
completed a primary immune series, administer TIG 
250units. 
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• For patients who have completl!d a primary immune 
series, a booster is given if the last dose was >5 years 
prior (for tetanus-prone wound) or >10 years prior (for 
a nontetanus-prone wound). 

• Patients with a contraindl.cation to tetanus toxoid must 
be managed with TIG alone. 

Tetanue Prophylaxil of Acuta Wounds 

Non'latanue·prone Te~U~us-prone 

Wound• Wounds 
Primary immunization: Td Td TIG 
Not complete Yes Yes Yes 
Completed <5 yrs No No No 
Last booster >5 yrs No Yes No 
Last booster >10 yrs Yes Yes No 

TherefOre. the correct answer is •tetanus toxoid (dT) 0.5-mL 
1M" as the patient has completed his primary lmm.unlzatiDns 
and received his last booster 6 years ago. 
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Key word: Difference in ARDS versus 
Ventilator-associated Pneumonia 
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MD, PhD 
Editor: Elliott R. Haut, MD, FACS 

A 56-year-old male is ventilator dependent due to an open 
abdomen secondary to trauma. On the third da:y following 
his injury. he develops hypoxemia and tachypnea requiring an 
increase of the fraction of inspired oxygen (FiO.J and positive 
eruf..e:xpira.tmypre~~~~w-e (PEEP). His partial preasw-e of oxygen 
in arterial blood (Pa.OJ Increases mlnlmaD.ywith these changes. 
Plain chest radiograph shows bilateral1n1iltrates and pulmo
nary artery occlusion pressw-e is 16 mm Hg. Which combina
tion of features would support a diagnosis of acute respiratory 
clistreas syndrome (ARDS) over ventilator-associated pneumo
nia (YAP)? 

® Pa~/Fi~ ratio <200 mm Hg 

@ Pulmonary artery occlusion pressure ~18 mm. Hg 

© Temperature 38.3°C, WBC = 12. mJn1mal pleural 
e1fusion. increased protein on bronchoalveolar law.ge 
(BAL), infiltrates not seen on chest radiograph 

@ Temperature 38.5°C, WBC = 16. no effusions, increased 
protein on BAL 

@ Temperature 38.7°C, WBC = 14. pleural effi.Wona, 
iru:reased protein on BAL 

Answer: (D) Temperature 38.5°C, WBC = 16, no effilllions, 
increased protein on BAL 

Rationale: 
ARDS i& sudden. life~threatening lung &ilure. This cli1fWie 
inflammatory process leads to leaky capillaries and protein
aceous exudate accumulates ln. alveoli The alveoli. subse
quently collapse and gas excl\ange ceases ln. the obllterated air 
spaces. Hypoxemia ensues requiring mechanical ventilation or 
some other form of assisted breathing. ARDS is a syndrome. 
nat a specific dillease, and a variety of underlying conditions 
can lead to the end-organ damage. Etiologies of ARDS range 
from trauma to sepsis, from burns to major surgery. 

The lnltial lung injury of ARDS is poorly understood. 
Animal studies suggest that activated white blood cells and 
platelets acc:wnulate in capillaries, the interstitium, and air, 
spaces. J.eading to the release of prostaglmdins, toxic ~ radi
cals, proteolytic enzymes, md other mediators such as twnor 
necrosis factor md lnterleuklns. These inJure cells, promote 
1n11ammation and fibrosis, and alter bronchomotor tone and 
vasoreactivity. 

Early diagnosis requires a high index of suspicion aroused 
by the onset of d)'IPnea in set:tinga that predispose to ARDS. 
The American-European Coosensua Committee developed 
the first consensus definition of ARDS ln 1994, whlch was 
recently revised ln. 2011 to the Berlin Definition: (1) Onset 
within 1 week of a clinical insult or new or worsening respi
ratory symptoms, (2) bilateral opacities on CXR or cr nat 
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explained by effusions, lobar collapse, or nodules. (3) respira-
tory failure not explained by cardiac failure or fluid overload 
(can determine using PA catheter. echocardl.ography, etc.), 
(4) oxygenation d111iculty as defined by Pa~IB~ ratio (with 
minimum. PEEP 5 em H:~.O): 200 mm Hg < PaQ:JFi02 ~300 
mm Hg (mild), 100 mm Hg < PaO:z/Fi02 ~ 200 mm Hg (mod
erate), or 100 mm Hg < PaO:JFi02• Of note, the term acute 
lung injury was removed from the definition. 

It should be noted that these defining characteristics for 
ARDS diagnosis do not help In dl.stinguishlng it from VAP. 
Indeed, VAP may be the driving force behind the develop
ment of ARDS. Both ARDS and VAP patients may have PaO:J 
Fi.O:z ratio <300 mm Hg. A more reliable method for confirm
ingARDS is BAL. The BAL of ARDS patients is characterized 
by high neutrophil percentage (up to 80%) and large protein 
content. More spedfically, a ratio of protein In BAL to that In 
serum >0.7is consistent with ARDS. While BAL is more reli
able In establishing a diagnosis of ARDS than the consensus 
diagnostic criteria, it is an invasive procedure that may tem
porarily further compromise the patient's respiratory status. 

.Answer (B) is an example of a patient who is more likely 
to have VAP. VAP 1s defined as nosocomial pneumonia In a 
patient on mechanl.cal. ventilatory support (by endotracheal 
tube or tracheostomy) for~ hours. VAP is characterized by 
the appearance of a new or progressive pulmonary infiltrate 
and effusions. fever, leukocytosis, and purulent tracheob~ 
chial secretions; however, these criteria are nonspecific. The 
patient in example (D) should be worked up for a pulmonary 
embolism. 

Upright portable cflest x-ray frvm a patient witt! ARDS. The infiltrate appears 
11> be homogeneous or equally disiributed Ulroughollt botn lower lung fields. 
Reprinted wi1h permission from: Marino Pl. Acute respiratory distress syn. 
drome. The tCUBoolc. 3rd ed. Philatlelpflia, PA: Uppilcott Williams & Wilkns; 
2007:423. 

Dlq;notllfc Crfterl1 for AU 1nd ARD$ 
1. Acute Onset 
2. Presence of a predisposing condition. 
3. Bilateral infiltrates on frontal chest x-ray. 
4. Pa02 I FI02 <200 mm Hg for ARDS, <300 mm Hg for AU 
5. Pulmonary artery occlusion pressure ~18 mm Hg or no clinical 

evidence of left atrial hypertension. 

ALl = acute g,g injury, ARDS = acute respiratory distress syndrome. 
Reprinted wi1h permission from: Marino Pl. Acute respiratory distress syn. 
drome. The tCUBoolc. 3rd ed. Philatlelpflia, PA: Uppilcott Williams & Wilkns, 
2007:423. 
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lBll 

Key word: Treatment of Incarcerated 
Inguinal Hernia 
Alnhor: Justin B . .Ma.xhlm.er. MD 
Editor: Frederick E. Eckhauser. MD, FACS 

A 2-year-old boy is brought to the emergency department by 
his mother. She reports that he has b~ inconsolable for the 
past 24 hours and has refused his feeds. Upon further ques
tioning, the physldan finds dl.at the clilld has vomited twice 
and has not had a bowel movement. Examination reveals a 
slightly distended and cliffusely tender abdomen. especially in 
the inguinal area, without signs of peritonitis. What mould be 
your first step? 

@ Arrange tDr immediate groin exploration in the operating 
room without attempting manual reduction 

@ Elevation of the child's lower extremities with a pillow, 
followed by an attempt at manual reduction 

© Emergent exploratory laparotomy 

@ Apply lee pack to the afi'ected area 

@ Overnight Inpatient observation 

Answer: (B) Elevation of the child's lower extremities with a 
pillow, followed by an attempt at manual reduction 

Rationale: 
Most children with an inguinal hernia present with a history 
of Intermittent swelling in the inguinal region. which in boys, 
may extend to the scrotum. The presence of a mass or thicken
Ing in the inguinal canal or at the level of the lnternallngulnal. 
ring is diagnostic of an inguinal hernia. The swelling is usually 
nontender and readily reducible with gentle pressure. 

Most inguinal hernia repairs in full-term. healthy infants 
and older children may be performed el.edively in an outpa
tient surgical setting. Infants less than 6 to 12 months of age. 
particularly former premature bables, are at greater rlsk for 
Incarceration. Repair in these babies should be carried out 
as soon as convenient, and preferably within 1 week of the 
diagnosis. An overnight hospitalization after surgery may be 
necessary for postoperative apnea monitoring in these former 
premature babies and Infants under 6 to 12 months of age 
as well as other clilldren with special needs (a group wh1ch 
includes those with ventriculo-peritoneal shunts, cardiopul
monary disease, etc.). 

A hernia is considered incarcerated when the contents of 
the hernia sac are trapped in the inguinal canal and cannot 
be easily reduced into the abdominal cavity. Incarceration of 
an 1nguinal hernia is most common in the first year of life. 
The inc:idence falls with age, but never disappears entirely and 
must be considered with hernias at any age. An incarcerated 
hernia usually presents as a firm swelling in the inguinal region 
(possibly extending to the scrotum) that is tender to palpation 
and does not readily reduce with pressure. The c:hlld may be 
extremely irritable and unw:illing to eat. Intestinal obstruction. 
with abdominal distention and vomiting. may be present. The 
differential diagnosis includes inguinal. lymphadenitis, torsion 

of the testicle. and acute hydrocele. Even with an incarcerated 
hernia, the affected groin may become edematous and a reac:
tive hydrocele may evolve. 

Elevation of the c:hlld's legs can help encourage spontane
ous reduction but is just a temporizing maneuver. Ice packs 
should be avoided in both infants and clilldren. Reduction 
of an incarcerated hernia should be attempted and c:an be 
achieved in the majority of cases. Sedation (with a short-acting 
benzodiazepine or opiate narcotic) and firm. steady pressure 
over the hernia (for several minutes and up to haH an hour) 
may be necessary. If reduction is successful. the clilld should 
be admitted to the hospital and surgical correction planned 
for 24 to 48 hours later (when some of the initial edema has 
resolved). The patient should not be discharged since the risk 
of recurrence is very high. If signs of strangulation are pres
ent, no attempt at reduction should be made, and emergency 
surgical intervention should be undertaken. Under these cir
cumstances, resection of a segment of ischemic bowel may be 
necessary. 
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Key word: Etiology of Hyponatremia 
in Pancreatitis 
Auttlor: Susanna M. Nazarian. MD, PhD 
Editor: Martin A. Makary. MD, MPH 

A 46-year-old woman with a history of gallstones is admitted 
to the intensive care unlt after dlagnosis with acute pancre-
atitis with hemodynamic instability. Her admission labora
tory values were remarkable for a nwnber of abnormalities, 
including hyponatremia, hyperamylasemia, hyperlipasemia, 
and hyperlipidemia. What is the etiology of hyponatremia in 
pancreatitis? 

@ Hypoalbuminemia 

@ Pseudohyponatremia 

© Renal failure 

@ Salt wasting 

® Syndrome of inappropriate antidiuretic hormone 
(SlADH) 

~r:(iB)PseudohyponatreDrla 

Rationale: 
Pseudohyponatremia in pancreatitis derives from the method 
of sodiwn measurement. In pancreatitis with hyperlipidemia, 
circulating lipids draw water into the intravascular compart
ment, l.eading to relative hyponatremia. Pluma exchange can 
be used to remove lipids from the drculatl.on. Aggressive 
overcorrection of pseudohyponatremia with hyperosmolar 
flul.ds can lead to dangerous electrolyte disturbances. 

Patients with acute pancreatitis are subject to numerous 
other disturbances in their laboratory values. The primary 
pancreatic enzymes of amylase and lipue are increased three 
times higher than bueline, although amylase levels may 
return to baseline withJn 3 to 5 days given its short half-life. 
Patients with gallstones as the etiology of their disease may 
have laboratory values reflecting inflammation or obstruction 
of the biliary tract. Hypercalcemia is a source of pancreatitis, 
while hypocalcemia can result from the action ofleakingpan
creatl.c enzymes during an attack of pancreatW.s. 
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Key word: Treatment of Hypotension after 
Removal of Pheochromocytoma 
Auttlor: Robert A. Meguid. MD, MPH 
Editor: Frederick E. Eckhauset; MD, FACS 

A 42-year-old woman is in the intensive care unit immediately 
following removal of a left adrenal pheochromocytoma. Her 
blood pressure is 80/40 mm Hg. The most appropriate treat
ment of the patient's hypotemion is: 

@ Epinephrine 

@ IV bolus oflacta.ted Ringer solution 

© Methylprednisolone 

@ Phenoxybenzamine 

® Phenylephrine 

Answer: (B) IV bolus oflactated Ringer solution 

Rationale: 
Hypotension after removal of a pheochromocytoma ill due to 
hypovolemia. Thill mould have been prevented by appropriate 
fiul.d resusdtation prior to operation. Occurring postopera
tively, it is most appropriately treated with aggressive IV fiuid 
administration. 

Patients with pheochromocytomas are hypertensive, with 
increased vasomotor tone. and prone to cardiac arrhythmias. 
Preoperative preparation of patients with pheochromocyto
mas begins with a-adrenergic blockade 1 to 3 weiks prior 
to surgery. Phenoxybenzamine is the preferred long-acting 
agent. In conjunction with this pharmacologic treatment. 
fluid resusdtation should be given to fill the re-expandlng vas
cular compartment. Typically patients should gain significant 
weight (fluid) during this period of preoperative preparation, 
and failure to do so may foreshadow postoperative hypo
tension. Once a-adrenergic blockade has been achieved (as 
measured by normal orthostatl.c changes in blood pressure), 
Jkdrenergic: blockade should be initiated. This is achieved 
with propranolol, started 48 hours prior to surgery. Of note, 
Jkdrenergic: blockade should never be instituted prior to 
adequate a-adrenergic blockade and fiuid resusc:itatl.on. as 
the ensuing unopposed a-adrenergic activity may result in 
worsened vasoconstriction leading to myocardlal.lnfarc:tion, 
hypertensive crisis, or pulmonary edema. 

Treatment of the hypotensive patient status post removal 
of pheochromocytoma with phenox:ybenzamine will result 
in further vuodilation and will worsen hypotension. While 
epinephrine and phenylephrine may ameliorate this patient's 
hypotension transiently, neither of them will treat the under
lying cause-namely hypovolemia. Phenylephrine is a dedi
cated a 1-agonist, while epinephrine acts on a 1-, P1-, and 
~-adrenergic receptors. 

As with any other operation, bleeding must be considered 
as the cause of hypotension following pheochromocytoma 
removal. 
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Key word: Initial IV Fluid in Treatment 
of Dehydration 
Author: Nildforos Ball1an. MBBS 
Editor: Nlccl.e M. Chandler. MD 

A 7 -w~k-old boy is referred with a 3-day history of projectile 
nonbllious vomiting. He appears dehydrated and, on abdomi
nal examination, an olive-shaped epigastric mass is palpable. 
The most appropriate initial IV tluld regimen for resuscitation 
is: 

® 296 sodiwu chloride 

@ 596 dextrose 

© Lactated Ringer 

@ Normal saline 

® Normal saline+ 20-mmoi/L potassiwu chloride 

Answer: (D) Normal saline 

Rationale: 
Hypertrophic pyloric stenosis (HPS) occurs in 2 to 4 per 1,000 
live births and is more common in males. It is characterized 
by thickening of the pyloric smooth muscle, which is palpable 
as an abdominal "olive-like• mass, pathognomonic for this 
condition. HPS presents betw~n 2 and 12 weeks of age with 
projectile nonbilious vomiting that leads to dehydration with 
hyponatremia, hypokalemia, hypochloremia, and metabolic 
alkalosis. 

Preoperative correction of dehydration and electrolyte def
ldts is critical. Normal saline should be used without added 
potassiwu until an adequate urine output has been restored, 
to prevent rapid changes in serum potassium. Hypotonic: 
solutions such as 596 dextrose should never be used to correct 
dehydration in c:hildre.n. as they can cause lethal hyponatre
mia. There is no role for lactated Ringer in resuscitating alka
lotic: chloride-depleted patients. Hypertonic sodium chloride 
is used to correct severe symptomatic hyponatremia and/or 
for rapid expansion intravascular volume. Initial resuscitation 
with normal saline is the most appropriate option to adclress 
the fluid and electrolyte deficiencies of HPS patients. 
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1B15 

Key word: Diagnosis of Thrombosis of 
Hepatic Artery after Liver Transplantation 
Auttlor: Robert A. M.eguid. MD, MPH 
Editor: Andrew M. Cameron. MD, PhD 

A 46-year-old female is in the SICU 2 days postoperative from 
an orthotopic liver transplant for primary bJllary cirrhosis. 
The patl.ent's condition has rapidly deteriorated. with slgns 
consistent with fulmlnant hepatic failure. Ultrasound of the 
graft is most likely to reveal which of the following? 

@ Hepatic artery thrombosis 

@ Hepatic vein thrombosis 

© Inferior vena cava stenosis 

@ Portal vein stenosis 

® Portal vein thrombosis 

Answer: (A) Hepatic artery thrombosis 

Rationale: 
Hepatl.c artery thrombosis can occur early in the postopera
tive period. This is manJfested as fulm1nant hepatic failure; 
treatment is retransplantation. Delayed hepatic artery throm
bosis can result in necrosls of the bile duct, as the biliary anas
tomosis receives its blood supply from the hepatic artery. 

Less common than hepatic artery thrombosis, portal vein 
thrombosis presents with liver dysfunction in the immediate 
postoperative period. Treatment is reoperation with throm
bectomy. Delay in the development of portal veln thrombosis 
or stenosis results in portal venous hypertension. Symptoms 
include ascites, variceal bleeding. and splenomegaly. Treat
ment of thrombosis is operative; however, stenosis may be 
treated with angiopluty. 

Even more uncommon. hepatic veln thrombosis and NC 
stenosis may result in Budd-Chiari syndrome. Again. opera
tive treatment is indicated. NC stenosis may occaslonally be 
dilated and stented. 
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Key word: Diagnostic Test for Soft Tissue 
Sarcoma of the Thigh 
Auttlors: Robert A. Meguid. MD, MPH, and Susanna M. 
Nazarian, MD, PhD 
Editor: Frank J. Fra.sslca. MD 

A 55-year-old man presents with a firm mass on his left thigh. 
wh1ch. he noticed recently after bumping into a chair. The 
mass is painless, not discolored, and 5 em in diameter. What 
is the next diagnostic: test you should perform? 

@ E:xclslonal biopsy 

@ fine-needle aspiration 

© lncisional biopsy 

@ Magnetic resonance imaging (MRI) scan 

® Wide exdslon with 2-cm margins 

Answer: (D) Magnetic resonance lmaging (MRI) sc:an 

Rationale: 
The lesion of concern for an extremity mass is a soft tissue 
sarcoma. The area most commonly involved by sarcomas is 
the thigh. While there 1s no correlation of development of soft 
tissue sarcomas with trauma. attention is often called to the 
presence of a mass after trauma to that area. 

Imaging is the first step in evaluation of a presumed sar
coma, and MRl oft'ers superior soft tissue resolution without 
radiation exposure. Removal of the mass without prior bnag
lng should never be performed. If the im.aglng studies suggest 
a soft tissue sarcoma, either a needle biopsy (fine-needle or 
c:ore) or an incisional biopsy should be performed. E:xcisional 
biopsy would be a major error in treatment, as resection of 
high-grade soft tissue sarcoma with multiple positive margins 
greatly increases the risk of local failure. In addition. exd
sional biopsy risks infection. wound-healing problems, and 
contamination of major neurovascular structures, thus com
promising definitive therapy. 

Staging studies include a CT scan of the chest and a chest 
radiograph. 

Reference: 
Frusica FJ, Kl:umna JA, McCarthy EF. The role of MR imaging 

in soft tissue tumor evaluation: Perspective of the ortho
pedic oncologist and musculoskeletal pathologist. Magn 
Ruon Imaging Clln.N Am. 2000;8(4):915-927. 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 1 69 

1Bl7 

Key word: Conditions Associated with Normal 
Anion Gap Acidosis 
Alnhors: Kelly Ollno, MD, and Susanna M. Nazarian, MD, 
PhD 
Editor: Elll.ott R. Haut, MD, FACS 

A 42-year-old man with marked ascites is being treated with 
lac:tul.ose for hepatic encephalopathy secondary to alc:ohollc 
cirrhosis. What ls the most likely add-base abnormaUty 
found in this patient? 

® Anion gap metabolic acldosis 

@ Metabolic alkalosis 

© Normal anion gap metabolic acidosis 

@ Respiratory acidosis 

® Respiratory alkalosis 

Answer: (C) Normal anion gap metabolic acl.dosis 

Rationale: 
Metabolic acidosis is classified as either elevated anion 
gap metabolic acldosis or normal anion gap (or hyperchlo
remic) metabolic addosls. The anion gap is calc:ulated by 
subtracting the sum of serum concentrations of the anions, a
and Hco,-, from the sum of the cations, Na+ and I<'": Anion 
gap= ([Na+] + [I<'"]) - ([0-] + [HC0~-1). The normal anion 
gap ranges from 14 to 18. For simplicity, some experts do not 
use the serum potassium value in the calculation and thus the 
normal anion gap range would be 10 to 14. The differentia
tion of metabolic acidosis into anion gap or normal anion gap 
categories assists in the formulation of a differential diagnosis 
and in treatment. 

Patients with hepatic encephalopathy are likelyto be treated 
with two medlca.tl.ons that are known to cause a normal anion 
gap metabolic addosls: Lac:tul.ose and spironolactone. Lactu
lose causes an osmotic diarrhea leading to bicarbonate losses. 
Spironolactone is an aldosterone antagonist, limiting potas-
sium and hydrogen ion excretion in the distal renal tubules 
and contributing to hyperchloremic metabolic acidosis. 

Generally speaking. there are a number of potential 
causes of normal anion gap metabolic acldosis. Bicarbonate 
may be lost through the gastrointestinal tract (nasogastrlc 
tube suc:tioning, small bowel drainage. diarrhea) or kidneys 
(renal tubular acidosis, ureteroileostomy). Iatrogenic causes 
include improper balancing of electrolytes in total parenteral 
nutrition (TPN) formulatl.ons or admlnistration of excessive 
amounts of normal saline, potassium chloride. or ammonium 
chloride. Medications such as ammonium chloride, lysine, 
or arginine hydrochloride and carbonic anhydrase inhibitors 
may also induce metabolic acidosis. Primary hyperparathy~ 
roidism and aldosterone deficiency or insensitivity are other 
causes of metabolic acidosis. 

References: 
Andreoli TE, Abul-Ezz SR. Fluid and electrolyte disorders. In: 

Andreoll TE, Carpenter CCJ, Griggs RC, Loscalzo J, eels. 
CectiEssentlau of Medicine. 5th ed. Philadelphia, PA: W.B. 
Saunders Company; 2001:238-252. 

Gabow PA, Moore S, Schrier RW. Spironolactone~induced 
hyperchl.oremic acidosis in cirrhosis. Ann Intern Med. 
1979;90{3):338-340. 

Gauthier PM. Szerlip HM. Metaboll.c addosis in the Intensive 
care Wlit. Crlt Care Clin. 2002;18:.289-308. 

Slonim AD. Consider exx:ess chloride as a cause of an 
unexplained non-anion-gap metabolic acidosis. In: 
Marcucci L. Martinez EA, Haut ER. Slonim AD, Suarez 
Jl, eds. Avoiding Commo11 JCU Erron. Phlladelphla. PA: 
Lippincott Wl.lllam.s &. Wl.lldns; 2007:429-430. 
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1B18 

Key word: Treatment of 0.6-mm Melanoma 
of the Forearm 
Auttlors: Robert A. Meguid. MD, MPH. and Susanna M. 
Nazarian. MD, PhD 
Edltort: Charles M. Balch, MD, FACS, and Ll.sa K. Jacobs, MD 

A 76-year-old man presents with a lesion on the left forearm 
susplclous for melanoma. Biopsy confirms a melanoma of 
0.6 mm thic:knes.s. What margin around the lesion do you 
need to take during excision to minimize the likelihood of 
recurrence? 

@None 

@5mm 
©1cm 

@2cm 

® Greater than 2 em 

Answer: (C) 1 em 

Rationale: 
The Melanoma Task Force of the American Joint Committee 
on Cancer (AJCC) revised the melanoma staging system in 
2003. Please see the explanation for question M30 for detailed 
discussion of this TNM~based system. A patient with a local~ 
ized invuive melanoma i& either Stage I or II. depending on 
the thlckness of the lesion (Breslow thickness). 

Numerous clinical trials have revised the former practice of 
exdslon of all melanomas with a 4- to 5-em margin. Current 
recommendations for surgical margin include the following. 

Tumor Thickness (mm) 
In situ 
0-1 
1-2 
2-4 

Excision MarPI (em) 
0.5-1 
1 
1 or 2." 
2 
Atleast2 em 

'A 1 em margin is IJPpropriate in anatomically restricted areas; ottlenrrise a 
2 em margin is preferable. 
Adllpted from: Table 1CH2, Ross Ml, Balch CM, Cascilelli N, et al. Excision 
of primary melanoma. In: Balch CM, HouglrtDn AN, Sober AJ, Soong SJ, eds. 
Cutaneous MeiiNlomes. 4th ed, p. 21~222. St. LOiis, MO: Quality Medical 
Publishing; 2003. 

Normally excision is performed using an elliptical excision 
with primary closure. Cosme.sis is improved by using a 3:1 
ratio of len¢t..'Wi.dth in creating the ellipse. Excision should 
extend to the underlying muscle fascia, but not through it. In 
extremely obese patients, the exd&lon depth should extend at 
least to the superficial fasda. 

T1b, T2. T3, and T4 melanomas should have lymphatic: 
mapping and sentinel lymph node biopsy. A completion radi~ 
cal lymph node dilsection should be performed when the 
sentinel lymph contains m.etastatl.c disease or ln. patients with 
clln.lcally apparent nodal involvement when the diagnosis is 
confirmed by fine-needle aspiration. Stage m disease usually 
warrants systemic: therapy. 

Of note, additional factors associated with a worsened out~ 
come include male sex. ulceration of the primary melanoma, 
mitotic rate > 1/lll1:n?- and location on the head or trunk. 

References: 
Balch CM, Buzaid AC, Soong S-J, et al. Fln.al version of 

the Amerlcan Joint Committee on Cancer staging sys
tem for cutaneous melanoma. J Clln Oncol. 2001; 
19(16):3635-3648. 

Balch CM. Soong SJ, Gershenwald JE, et al. Prognostic: factors 
analysis of 17,600 melanoma patients: Validation of the 
American Joint Committee on Cancer Melanoma Staging 
System. I Clln OlfCoL 2001;19(16):3622-3634. 

Gershenwalk JE, Balch CM. Soong S-J, et al. Prognostic: fac
tors and natural history. In: Balch CM. Houghton AN, 
Sober AJ, Soong S~J, eds. Cutaneous MelanomtU. 4th ed. 
St. Louis, MO: Quality Medical Publishing; 2003:25-54. 

Ross MI. New American Joint Commission on Cancer staging 
system for melanoma: Prognostic impact and future direc
tions. Surg Oncol Clln N Am. 2006;15(2):341-352. 

Ross MI. Balch CM. Cascinelll N, et al. Excision of primary 
melanoma. In: Balch CM. Houghton AN, Sober AJ, Soong 
S~J, eels. O.tt.meous Melanoma.s, 4th eel. St. Louis, MO: 
Quality Medical Publiahing; 2003:21~222. 

Veronesi U, Casdnelll. N, Adamus J, et al. Thln. stage I primary 
cutaneous maUgn.ant melanoma: Comparison of excision 
with margins of 1 or 3 em. N Engl I MJ:d. 1988;318(18): 
1159-1162. 
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1Bl9 

Key word: Antibiotic Treatment of 
Emphysematous Cholecystitis 
Alnhor: Bonnie E. Lonze, MD, PhD 
Editor: Martin A. Mabry, MD, MPH 

A 42-year-old diabetic woman presents to the emergency 
department complaining of nausea, vomiting, and abdominal 
pain. She had been in her usual state of health Wltil the prior 
day when the symptoms began. Her temperature is 38°C and 
her white blood «ill count is 17,000. Initial workup includes 
a right upper quadrant ultrasound that is negative for stones 
but is suggestive of air within the lumen of the gallbladder. 
The most appropriate initial antlblotl.c choice for this patient 
would be: 

@ Intravenous amlkadn 

@ Intravenous ampicillin/sulbactam 

© Intravenous cefazolin 

@ Intravenous cllndamydn 

@ Intravenous plperacl.Wn/tazobactam 

Answer: (E) Imravenous piperacillin/tazobactam. 

Rationale: 
Emphysematous cholecystitill is a particularly severe variant 
of acute cholecystitis which is usociated with a significantly 
greater mortality and morbidity when compared to other 
types of acute cholecystitis. In emphysematous cholecystitis, 
the infection is caused by a gas-forming bacterium. Radio
graphic diagnosis is made via ultrasound or computed tomog
raphy, and characteristic: radiographic: findings in this disease, 
namely gas within the gallbladder lumen. gallbladder wall. 
and occasionally, blle ducts. The inddence of gallbladder per
foration is approximately fivefold greater in emphysematous 
cholecystitis. There is a higher incldence of emphysematous 
cholecystitis in diabetics, and in men who develop cholecys
titis. Gallstones are seen in many but not all cases of emphy
sematous cholecymtis; there are many documented cases of 
acalcul.ous emphysematous cholecystitis. 

Management includes the prompt initiation of Intravenous 
antibiotics that cover a broad spectrum of gram-negative 
organisms and definitive operative therapy. Of the antibiotic 
choices listed above, piperacillin/tazobac:tam would be the 
most appropriate choice, but other ac:ceptable alternatives 
would include third-generation cephalosporlns and quino
lones (although anaerobic therapy should also be added). 
Amikadn is not an Ideal initialllne of therapy because of its 
potential nephrotoxicity and the need to monitor drug levels. 
In addition, it only covers gram-negative pathogens. Clinda
mycin would provide anaerobic: coverage but would not cover 
the necessary spectrum of gram-negative organiama, includ~ 
ing pseudomonas. AmpicllllnJsulbactam, likewise would not 
provide coverage of pseudomonas. Cefazolin, with predomi
nantly gram-positive coverage. would be inappropriate. 

Reference: 
Sawyer llG, Barkun JS, Smith R, et aL Intra-abdomlnallnfec

tl.on. In: Souba WW. Fink MP, Jurkovich GJ, Kaiser LR, 
Pearce WH, Pemberton JH, Soper NJ, eds. ACS Swgery: 
Princi.plu and Practice. 4th ed. New York, NY: WebMD; 
2004:1339-1340. 
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1B20 

Key word: Preoperative Treatment of 
Increased INR from Warfarin 
Auttlor: Robert A. M.eguid. MD, MPH 
Editor: Frede.riclc E. Eckhauset; MD, FACS 

A 53-year--old man is brought into the emergency department 
after sustaining a gunshot wound to the left flank. You suspect 
a splenic: injury with ongoing bleeding. The patient dlscloses 
that he is on warfarin, and his international normallzed ratio 
(INR) is 3. What do you use to correct the coagulopathy en 
route to the operating room? 

@ Fresh frozen plasma (FFP) transfusion 

@ Packed red blood cell (PRBC) transfusion 

© Protamine infusion 

@ Vitamin K intravenowly 

® Vitamin K orally 

Answer: (A) Fresh frozen plasma (FFP) transfusion 

Rationale: 
When emergency surgery must be performed on patients 
who are c:urrently anticoagulated with therapeutic: warfa
rin (cownadin) levels, normalization of anticoagulation may 
be obtained most expediently by transfusion with FFP. FFP 
replaces Factors n, VII, IX, and X. Synthesis of these coagula
tion factors is Vitamin K dependent, and is lnhJblted in the 
llver by warfarin. 

While vltmlin K given lntravenowly does revuse anti
coagulation due to warfarin, it takes approximately 6 hours 
to be effective. This time may not be adequate based on the 
nature of the surgical emergency. Orally aclminiBtered vitamin 
K takes subst:antially longer to be effective, between 12 and 
18 hours. When vitamin K is administered for reversal. it 
should be given in relatively small doses with the recognition 
that the time required for future anticoagulation will be some
what prolonged. 

PRBC do not contain the clotting factors necessary for 
reveml of anticoagulation. In fact, large volume PRBC trans
fusions further dllute the endogenous clotting factors, neas
sitatlng additional transfusion with FFP. 

Protamine is used to reverse the effects of heparin, but it is 
inetfective in reversing the eft'ects of warfarin. 

Reference: 
Marks PW. Rosovsky R. Chapter 156: Hematologic: 

manifestations of syxtemic disease: Livu and renal disease. 
In: Hoffman R, Benz EJ Jr, Shattil SJ, Furie B, Cohen HJ, 
Silberstein LE, eds. Hematology: .Ba&tc Prltfclpks alfd 
Practtu. 5th ed. New York, NY: Elsevier; 2008. 

1B21 

Key word: Maintenance of Core Temperature 
in the Operating Room 
Auttlors: Susanna M. Nazarian. MD, PhD, and Robert A. 
Meguid, MD, MPH 
Edltort: Thomas H. Magnuson, MD, and Kenzo Hirose, MD, 
FACS 

After a prolonged, open abdominal aortic: aneurysm repair 
requiring large volumes of tluid resuscitation. a 75-year-old 
man remains paralyzed and sedated, on full ventilatory sup
port in the intensive care unit. While he is hemodynamically 
stable. his core body temperature is only 34°C. What would 
have been the most important way to maintain his core tem
perature intraoperatively? 

@ Keep the room temperature elevated 

@ Surround the patient with blankets 

© Use forced-air warming devices 

@ Use of warmed intravenous tlulds 

® Warm intra-abdomln.al irrigation fluids 

Answer: (C) Use forced-air warming devices 

Rationale: 
Hypothermia, core body temperature less than 35°C, may 
result from prolonged operations with exposure of large sur
face areas, such as abdominal operations, situations where 
large volwnes of unheated fluid are transfused intravenously, 
and during paralysis, where the body's shiver mechanism is 
impeded. Hypothermia can result in cardiac arrhythmias. 
decreased cardiac output. hypocoagulability, and increased 
wound infection rates. 

Initial management of hypothermia consists of minimiz
ing heat loss through insulation of the patient. Howevet; given 
that this patient was paralyzed and sedated during the proce
dure, he was unable to generate sufficient metabolic: activity to 
increase his own body temperature by more than 1 °C/hr with 
pusi.ve inBulation in place. 

While Intravenous transfusion with 1 L of room tempera
ture fluid decreases the mean body temperature by approxi
mately 0.25°C, administration of heated tlulds may maintain 
body temperature but is insufficient to rewarm patients. 
Therefore, the most effective initial action to treat mild hypo
thermia in the stable patient is iDsti.tution of active rewarm
ing through use of warm blankets and forced-air warming 
devices. 

It is best to prevent hypothermia with a forced-airwuming 
blanket. If the patient does become hypothermic:, measures 
such as warmed IVF should be instituted. While environ
mental temperature should not be cold. elevating the room 
temperature can lead to lrtalf discomfort with little effect on 
patient temperature. Peritoneal warming is an efi'edive means 
of warming an extremely hypothermic: patient. 
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Referencn: 
Cuschlerl J. Shock. In: Mulholland Mw, Llllemoe KD, Doherty 

GM. Maler RY. Upchurch GR, eds. Greenfold's Surgey: 
Scientific Principles &- Practice. 5th ed. Philadelphia, PA: 
Lippincott Williams & Wilkins; 2011. 

Dayton MT. Smgical complications. In: Townsend CM. 
Beauchamp RD, Evers BM. Mattox KL, eds. Sabl8ton 
Textbook of Surgery. 17th ed. Phlladelphla, PA: W.B. 
Saunders; 2004. Accessed online July 27,20f17. Online 
Editl.on. 

Sessler DI. Complications and treatment of mild hypother, 
mia. Ane.sthe.siology. 2001;95(2):531-543. 

lB22 

Key word: Treatment of Fournier Gangrene 
Author: Robert A. MeguJd. MD, MPH 
Editor: Elllott R. Haut, MD, FACS 

A 24-year--old HIV-positive man presents to the emergency 
room with acute-onset pain and redness in his scrotum. penis, 
and perinewn. Upon examination, you feel crepitus over the 
erythematous area descrlbed. wh1ch emits a foul-smelllng 
grey discharge. What is the most appropriate management for 
this patient's illness? 

® Apply topical polymycin ointment 

@ Give hydrocortisone infusion 

© Initiate hJghly active antiretroviral. treatment (HAART) 

@ Initiate penicillin G infusion 

@ Surgical debridement of affected tissue 

Answer: (E) Surg1cal. debridement of affected tissue 

Radonale: 
Fournier gangrene 1s a soft tissue lnfection usually involving 
the scrotum. penis, and perinewn. Patients are often immu
nosuppressed or immunocompromised, often due to steroid 
use or with diabetes mellitus, and present with acute-onset 
pain and erythema of affected tissues. While Fournier gan
grene is dassl.cally seen in men, women may develop it of the 
perineum, labia majora. and abdominal wall 

Fournier gangrene progresses rapidly, 1s usually polymi
crobial in etiology, and is associated with a 50" mortality 
rate. Broad,spectrum antibiotic: treatment for both anaerg, 
bic and aerobic bacteria should be inBtituted immediately. 
Radical surgical debridement down to healthy, bleeding tissue 
remains the mainstay of treatment with possible diverslon of 
gastrointestinal and genitourinary tracts. Intraoperative aer
obic: and anaerobic: bacterial c:ultures should be obtained. A 
common combination for antibiotic: therapy includes a third# 
generation cephalosporin and dindamycin. Clindamycin 
effectively covers anaerobes and also binds toxins produced 
by the gram-positive organisms. 

Wh1l.e steroids and HAART may be indicated for treat
ment of other maladies of this patient. they are not the most 
appropriate management for this patient's ac:ute illness of 
Fournier gangrene. 

Reference: 
Dellinger EP. Surgical infections. In: Mulholland MW; 

Lillemoe KD, Doherty GM. Maier RV, Upchurch GR. eds. 
Greenfield's Surgery: Scltmtlfic Prlnclplu & Practice. 5th ed. 
Phlladelphla, PA: Uppincott wnllam.s &. Wllldns; 2011. 
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1B23 

Key word: Indications for Liver Transplant in 
End-stage Liver Disease 
Auttlor: Jayme E. Locke, MD, MPH 
Editors: Robert A. Montgomery, MD, DPhil. FACS, and 
Dorry L. Segev, MD, PhD 

A 35-year-old former Intravenous drug user with a history of 
Hepatitis C infection has developed drrhosls and has recently 
been placed on the liver transplant waiting list. He would like 
to know how "sick" he must be, as assessed the model for end
stage liver disease score (MELD), before the benefits of liver 
transplantation outweigh the rillks. What do you tell him hill 
MELD score has to be greater than? 

® 10 

@ 15 

© 20 

@30 
@40 
Anrwar:(B)l5 

Rationale: 
Merion and colleagues performed a retrospective analysis of 
the Scientific: Registry for Transplant Recipients (the national 
databue of solid organ tran.&plant outcomes) and determined 
that liver t:ransplantation offers a survival benefit only to those 
patients with MELD scores greater than 15. In other words, 
patl.ents with MELD scores ~15 are more likely to die from 
the transplant procedure itself as opposed to their underly
ing liver disease. Of note, this risk-benefit calc:ulation for liver 
t:ramplantation applies to the •average" patient, and does not 
consider accompanying complications of liver disease that 
may be lndic:atl.ons for transplantatl.on but not captured in the 
MELD score, such as portopulmona:ry or hepatopulmona:ry 
syndrome. 

The MELD score is used for patients aged 12 years and 
older. and is calculated as follows: 

MELD = 3.8 [natural log of serum bilirubin (mg/dL)] + 
11.2 [natural log of INR] + 9.6 [natural log of serum creatinine 
(mg/dL)] 

The maximwu MELD score is 40, and all scores greater 
than 40 are assigned the value of 40. A creatinine of 4.0 is sub
stituted for patients who have undergone dialysis at least two 
times in the past 7 days. Any values less than 1 are rounded 
to 1.0. Currently, liver transplant priority in the United States 
depends on MELD score, with the goal of minlmlzing the 
chances that a patient will die on the waiting list. 

Reference: 
Merion RM. Schaubel. DE, Dykstra DM. et al. The survival 

benefit of liver transplantation. Am J Tratuplant. .2005; 
5(2):307-313. 

1B24 

Key word: Preoperative Predictor of 
Perioperative Cardiac Complications 
Auttlor: Jonathan A. forbes, MD 
Editors: Duke E. Cameron. MD, and Christopher M. 
Sciortino, MD, PhD 

A 67-year-old man with a medical history of hypertension 
and insulin-<lependent diabetes mellitus presents for preop
erative cowueling before an open abdominal aortic aneurysm 
repair scheduled 3 weeks &om now. He has never had a cere
brovascular accident (CVA) or a myocardial infarction and 
denies symptoms of angina or heart failure. His preoperative 
laboratory values are unremarkable except for a creatinine of 
2.2 mgldL. The patient also reports that he is unable to walk 
up two flights of stairs before tiring. An electrocardiogram 
reveals normal sinus rhythm. Which of the following mea
sures is appropriate given his current level of cardiac risk? 

@ He should have a coronary angiogram and be considered 
for coronary revascularization before surgery 

@ He should rece1ve perloperative beta blockade, but 
noninvasive stress testing is not mandated 

© He should undergo coronary revascularization before 
repair of his abdominal aortic: aneurysm 

@ He should undergo noninvasive stress testing (Le., exer
cise stress testing, dipyridamole thallium imaging) and if 
negative for high-risk features should receive periopera
tive beta blockade 

@ There is no lndic:atl.on for noninvastve stress testing or 
perioperative beta blockade 

AniWir: (B) He should receive perloperative beta blockade, 
but noninvasive stress testing is not mandated 

Rationale: 
Estimation of cardiac risk prtor to surgery allows for patient 
stratitic:atl.on into low-, intermediate-, and high-risk groups 
that help guide the c:linician on whether or not to delay sur
gery, offer a medical or surgical intervention. or do nothing. 
When e.stimat:ir!g risk, it is customary to grade the patient 
in three realms: Functional status (generally thought to be 
satisfactory if the patient is able to walk two tlights of stairs 
without stopping), clinical risk factors, and risk of procedure. 
In general, low-risk patients require no therapy, intermedi
ate- and high-risk patients benefit &om perioperative beta 
blockade, and high-risk patients require revaacularization for 
documenled severe left main or three-vessel disease. 

The American College of Cardiology and American Heart 
Association 2007 Guidelines on Perloperative Cardiovascu
lar Evaluation and Care for Nonc:ardiac: Surgery offer com
prehensive recommendations for these complex patients. 
For patients requiring emergency surgery, they should pro
ceed directly to the operating room. In the event of none
mergency surgery, patients who have any of the following 
active cardiac conditions require ewluatl.on and treatment 
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prior to noncardiac surgery: Unstable coronary syndromes, 
decompensated heart failure, significant arrhythmias, and/ 
or severe valvular disease. In the absence of active cardiac 
conditions and in the case of low-risk surgery or in patients 
with good functional capacity, those patients may proceed 
with surgery. 

For those with poor functional status, their approach will 
hinge on the number of clinical rillk &.ctors they have and 
whether or not they will be undergoing vascular surgery. 
Clinical risk factors include ischemic heart disease. compen
sated heart failure or a history of prior heart failure, diabetes 
mellitus, renal insufficiency, and cerebrovascular disease. If 
the patient has no risk factors, they may proceed with his/ 
her planned surgery. For patients with one or two clinical 
risk factors, they may proceed with the planned surgery with 
heart rate control or the cllnidan may consl.der noninvasive 
testing if the results w1ll change the management. The same 
holds true for patients with three or more risk factors who 
are undergoing intermediate risk surgery. For patients with 
three or more clinical risk factors undergoing vascular sur
gery, they will most likely require noninvasive te.Jting prior to 
their operation. 

This particular patient. while undergoing high-risk surgery 
and having a relatively poor functional status, has only two reJ.... 
evant clinical risk mctons: Diabetes mellitus and bueline renal 
Insuffidency.Non!nvasl.ve testing may be considered. by the cliDJ.
daa, but ls certainly not mandated. Beta blockade, in the absence 
of any contralndlcatlo.ns, should be started for the patient. 

While perioperative beta blockade is often employed in 
clinical practice, preoperative revascularization (angioplasty 
+I- stenting, coronary artery bypass graft [CABG]) i& much 
less commonly endorsed. The reasons behind the reluctance 
to pursue CABG are illustrated by the CASS trial. where the 
risk of cardiac: events in surgical patients was lower in patients 
who underwent preoperative CABG (0.~ vs. 2.4%), but this 
trend was offset by the 1.4% mortality usociated with the 
CABG procedure. The risk/benefit profile of revuculari.zation 
venus perioperative beta blockade is further illustra.ted by the 
CARP trial, where postoperative myocardiall.nfarction in the 
two groups occurred with similar frequency (11.6% w. 14.3%, 
respectively) and there were no effective di1rerenc:es between 
the left ventric:ular ejection fractions at 3 months. Thus, the 
decision to revucularize the patient i& made independent of 
his or her need for surgery. 

Step 1 Need for emergeccy 
nonc:ardiac surgery~ 

Yes 
(Class I, 
LOEC) 

Operating room 

Perioperative surveillance 
and postoperative risk 
stratification and risk 
factor management 

Step2 

Step 3 

Step4 

I No Yes 
(Class I, 

Active cardiac 
conditioDS - __ LO_ E_B..:..)_ Evaluate and treat per ----

ACC/AHA guidelines 

Low risk 
surgery 

I No 

Good functional capacity 
(MET level greater than or 

equal to 4) without symptoms 

Yes 
(Class I, 
LOEB) Proceed with 

planned surgery 

Yes 
(Class I, LOEB) 

Consider 
operating room 

Proceed with 
planned surgery 

Step 5 No or unknown I 
~~-------------~--------------, 

Vascular 
surgery 

I 'i~~~ 

3 or more clinical 
risk factors 

Intennediate 
risk surgery 

I 

I 
Vascular 
surgery 

I 

1 or 2 clinical 
risk factors 

No clinical 
risk. factors 

Class I, 
LOEB 

Consider testing if it will 
dwtge management 

Proceed with planned surgery with HR. control (Class lla, LOE B) or 
consider noninvasive test:U:!g (Class lib, LOB B) if it will change management 

Proa:.ed with 
planncd surgery 

Decision aid for preoperative cardiac evalualioo prior tD noncardiac surgery. The decisioo tree for preopef'llive evalualioo takes into account not cny 1fle 
patient's physical s11tus but also 1tle severity of 1fle 51qical procedure. ACC, American College of Cardiology; AHA. .American Heart Association; LOE, 
level of evidence. Reprinted wi1h pennission from: Klleterpal S, Rutter TW, Tremper KK. Anestilesiology and pain management. In: Mulholland MW, Ullemoe 
KD, Doherty GM, Maier RV, Upchurch GR, eds. GrefH!flllld's SUrgery: ScHinlfflc Principles & Pr~. 5th ed. Pllilatfelpllia, PA: Lippincott Wiliams & Wilkins, 
2011:247. 

http://www.myuptodate.com


76 The Johns Hopkins ABSITE Review Manual 

References: 
Almanaseer ~ Mukherjee D, Kline~Roger.s EM. et al. lmple~ 

mentation of the ACC/AHA guJ.d.ellnes for preoperative 
cardiac risk assessment ln. a general mec:liclne preopera
tive cllnic: Improving effic:lency and preserving outcomes. 
Cardiology. 2005;103(2):24-29. 

Fleisher LA, Beckman JA, Brown KA, et al ACC/AHA 2007 
Guidelines on Perioperative Cardiovascular Evaluation 
and Care for Noncardlac Surgery: A Report of the Ameri
can College of Cardiology/American Heart Assoclatl.on 
Task Force on Practice Guidelines (Writing Committee to 
Revise the 2002 Guidelines on Perioperative Cardiovascu
lar Evaluation for Noncardiac: Surgery). I Am Coil CardwL 
2007;50:159-e242. 

Kheterpal S, Rutter TW. Tremper KK. Anesthesiology and 
pa1n management. In: Mulholland MW, Ullemoe KD, 
Doherty GM. Maler RV, Upchurch GR, ed.s. Gl'U11jklld's 
Surgery: Scientific Principles & PracticJi!. 5th ed. Philadel
phia. PA: Lippincott Williams & Wllkirua; 2011. 

MBI!fano DT, Goldman L. Preoperative assessment of patients 
with known or suspected coronary disease. N Elfgl 1 Med. 
1995;333(26):1750-1756. 

McFalls EO, Ward HB, Moritz TE, et al Coronary-artery 
revasc:ularization before elective major vascular surgery. 
N Engl I Ml!d. 2004;351:2795-2804. 

Wesorick DH. Eagle KA. The preoperative cardiovascular 
evaluation of the lntennediate-risk patient: New data, 
changing strategies. Am 1 Mea. 2005;118(12):1413. 

1B25 

Key word: Respiratory Quotient of Fat in TPN 
Au'dlor: Bonnie E. Lonze, MD, PhD 
Editor: David T. Efron. MD, FACS 

A 50-year-old man is ln. the lntensive care unit with necro
tizing pancreatitis. He is struggling to wean from the ventila
tor. As he has been maintained on total parenteral nutrition 
(TPN), you are suspicious of an over!eec:ling syndrome and 
elect to perform indirect calorimetry. Which of the following 
values for the respiratory quotient (RQ) would be consistent 
with an overfeeding syndrome? 

® 0.65 

@ 0.7 

© 0.8 

@t 
® 1.3 

Antw~r: (E) 1.3 

Rationale: 
A respiratory quotient of greater than lis lndicative of an over
feeding syndrome. The respiratory quotient is the ratl.o of car
bon dioxide produced to oxygen consumed during oxidation 
of a given energy substrate (glucose, protein, or fat). A respira
tory quotient of> 1 indicates lipogeneaill, con~~.iatent with over
feec:ling. A respiratory quotient of <0.7 indicates ketogenesis, 
c:onslstent with starvation. A respiratory quotient of 1 indi
cates pure carbohydrate metabolism, a respiratory quotient of 
0.8 indicates protein metabolism, and a respiratory quotient 
of0.7 indicates fat metabolism. Overfeeding leads to overpro
duction of co2J which leads to increased ventilatory demand 
and increased work of breathing. The total caloric: content ln. 
this patient's TPN would need to be decreased. 

Reference: 
Halsted CH. Malnutrition and nutritional assessment. In: 

Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo DL, 
Jameson JL, Loscalzo J, eels. Harrison's Principles of Inter
nal Medicine. 17th ed. New Yorlc. NY: McGraw-Hill; 2009. 
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1B26 

Key word: Treatment of Hypothermia 
Author: Trevor A. Elllson. MD, MBA 
Editor: Martin A. Mabry, MD, MPH 

Three men are aclmitted to the emergency department after 
developing HVere hypothermia and dehydration while ice 
fishing. You decide to .rewarm and resuacltate them with 
wani!ed lntravenDw fluids. The nurse asks how warm you 
would like the fluids. You explain that the highest temperature 
that is safe to administer to the patients is: 

@ 45°C 

@ ssoc 
© 65°C 

@ 75°C 

® Rewarming with IV fluids above normal body tempera~ 
tures is not rec01Jli111!11ded 

Answer: (C) 65°C 

Rdonall: 
Rewarmin3 a hypothermic patient can be divided into three 
treatment strategies: Passiw external .rewarming, active 
external rewarming, and active core rewarming. 

Pusiw external rewarming is used for those with mild 
hypothermia and conJ!stl of taking the patient out of the 
hypothermic environment. 

Active extema1 rewarming Includes treatment with warm 
blankets, heating pads, infrared heating lights, and immersion 
in warm wmr. A disadvantage of active external rewarming is 
that the peripheral tissues are .rewarmed before the body core. 
This cawes peripheral vuodilation and can lead to •.rewarm
ing shock; vucular collapse in setting of inadequate volume 
reswdtatl.on.. Also of concern with active external rewarming 
is "afterdrop:' Afterdrop refers to a fall in core temperature 
due to an unlcnawn mechanism. Theories attribute this fall 
in temperature to cold blood returning to the core or volume 
contraction due to vasoconstriction. cold diuresis, and cell 
swelling with inadequate resusd.tatl.on. 

Active core rewarming comes in many forms: Heating 
intrawnow fluids {up to 65°C), heated peritoneallthoracic/ 
gastric/bladder/colonic lavage, heated and water~saturated 
inhaled air, I!Xtracorporeal circulatory rewarming (the great
en rate of heat transfer), and blood rewarming up to 42°C 
(maximum of 49°C according to the American .AJsodation of 
Blood Banks). Of note, lavage rewarming rates vary greatly 
depending on initial core temperature, rewarming fluid tem
perature, infusion rate, and the amount of time the ftuid is left 
in the body cavity \dwell time~). 

Reference: 
Jurkovich GJ . .Environmental injuries. In: Mulholland Mw, 

Lillem.oe KD, Doherty GM, Maier RV, Upchurch GR. ecb. 
Gwnfold'' s~ &W~tifo; Priru;ipla & l'nlctice. sth eel. 
Philadelphia, PA: Uppincott Williams & W1lldns; 2011. 

1B27 

Key word: Treatment of Hypochloremic 
Alkalosis 
Author: Susanna M. Nazarian, MD, PhD 
Editor: DarryL. Segev, MD, PhD 

A 30-year~old man underwent pelvic fixation after a motor
cycle accident 2 days ago. He has been vomWng episod1cally 
for the past 24 hours, hu had a high nuogutric tube output, 
and his respiratory rate is 8. To correct his add-base status 
electrolytes, you should: 

@ Administer acetazolamide 

@ Glve 2.2-mEq/L ammonium chloride 

© Infuse 1-L lactated Ringer aolution 

@ Infuse 1~Lnormalsalinewith20..mEqKCl/L 

® Perform emergency dialysis 

Answer: (D) Infuse 1-L normal saline with 20 mEq KCl/L 

Rationale: 
1hJ.a patient is suffering from hypochloremic metabolic alka
losis brought on by vomiting and loss of gastric Oulds. Acute 
metabolic alkalosis leada to central Jlel'VOUS ')'Stem changes 
such as confusion, obtundation. and stupor, as well as p~ 
sible neuromuscular c:oruequences including tetany. The loss 
of hydrogen chloride from gutric acid results in a net pin in 
bicarbonate {HCo,- is secreted in equimolar amounts along 
with gastric HCI). Although the kidneys can secrete bicarbon
ate, sodium is required for cotransport in the renal tubule. 
Given the dehydration accompanying vomiting. this com
pensatory mechanism becomes limited and alkalosis ensues. 
The respiratory system accommodates by hypoventilation, as 
higher coocentrationa of C02 will be converted into acid via 
carbonic anhydrase: 

C~ + H,O ~ H,CO, ~ H' + HCO~-

Normal saline with 20-mEq/L KCI should be admin.istered 
to the patient as it has the most sodium {and chloride) of 
the resuscitative fluids. Each liter of normal saline contains 
154. mEq of sodium. compared with 130 mEq fur lactated 
Ringer solution. Sodium is necessary to fadlitate the exx:re
tion of bicarbonate from the kidney. Chloride is necessary 
as the replacement anion and this form of alkalosis is known 
as •chloride responsive;" The other component of treatment 
should include potassium repletion in patients with adequate 
renal function. Acetazolamide can be administered to pa.tienta 
with metabolic alblom who are not volume depleted. Acida, 
Including dilute hydrochloric add, anunonlum chloride, ugi
nine hydrochloride, and lysine hydrochloride, can be a.dminis
tered with great care to a patient in severe metabolic alkalosis 
with renal insufficiency. 

http://www.myuptodate.com


78 The Johns Hopkins ABSITE Review Manual 

Electrolyte Content of Commonly Uaed lntravenoua C,..,.mllold SoiU'dona 
Electrolyte (mEq/L} 

SoiU'don Na• K• Ca2+ ~ Ct Lactate 
O.~NaCI 154 154 
0.45% NaCI 77 77 
0.33% NaCI 56 56 
0.2% NaCI 34 34 
Lactated Ringer 130 4 4 109 28 
3.0%NaCI 513 513 
5.0%NaCI 855 855 

Reprinted witil pennission from: We it RS, Alouidor Rl. Fklids, eleetrolytes, end acid-base balance. In: 

Reference: 

M~llolland rf9/, Ullemoe KD, Dol!erty GM, Maier RV, Upchurch GR, eds. Green~Nlld's SWge~y. ScHinlfflc 
Pr«tciples & Practice. 5th ed. Philadelphia, PA: Lippincott Wiliams & Wilkins, 2011:196. 

Wait RB, Alouidor R. Fluids, electrolytes, and acid-bue baL
ance. In: Mulliollan.d Mw. Lillem.oe KD, Doherty GM, 
Maier RV, Upchurcl.\ GR, eds. Greenfield's Surgery: Scim
tificPrlnciplu & Practice. 5th ed.. Phlladelphia, PA: Lippin
cott Wlll1ams & Wllkins; 2011:196. 
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1B28 

Key word: Diagnosis of Metabolic Alkalosis 
Author: Susanna M Nazarian, MD, PhD 
Editors: Charles M Balch, MD, FACS, and LisaK. Jacobs, MD 

A 27,year,old man is shot in the leg and arm and arrives in 
the emergency department in hypovolemic shock from mas-
sive hemorrhage. After prolonged surgery to reconstruct his 
femoral and brachial arteries he is hemodynamically stable. 
On arrival to the intens[ve care Wlit, his arterial blood gas val
ues are as follows: pH 7.50, p02 140 mm Hg, pC0:~50 mm Hg, 
HC~- 28 mEq/L. What is the likely etiology of his acid-base 
disturbance? 

@ Contraction alkalosis 

@ Dilutional acidosis 

© Hype.rventUation 

@ Ingestion of an excessive amount of antacid prior to the 
mJury 

@ Lactic acidosis 

Answer: (A) Contraction alkalosis 

Rationale: 
Metabolic alkalosis ill characterized by an elevated level of 
bicarbonate (HCO,-) without an associated decrease in arte
rial pC~ A dehydrated patient may develop an albllne pH 
secondary to a higher concentration of HCO,-in his intra
vascular space. This is the opposite of dilutional acidosis, in 
which overaggressive reswcitation with normal saline lead& 
to decreased HCo,- concentration. Moreover, volwne deple
tion spurs reabsorption of socliwn m the lddney. Since sodium 
requires bicarbonate for cotransport, bicarbonate rises cor, 
respondingly. Furthermore. contraction of the intravascular 
volume leads to the release of renin, leading to the formation 
of aldosterone and the excretlon of hydrogen ions in the dis
tal tubule. Treatment should begin with UUuslon of isotoruc 
saline. 

Reference: 
Marmo PL. Contraction alkalosis. The ICU Book. 3rd ed. 

Philadelphia, PA: Lippincott Williams & Wdkins; 2007: 
565-576. 

1B29 

Key word: Etiology of Hypotension in 
Hemorrhagic versus Blunt Trauma 
Author: Kelly Olino, MD 
Editors: Edward E. Cornwell m, MD, FACS, WACS, FCCM. 
and Albert ChJ, MD 

A 40~year-old unrestrained male driver is involved in a high
speed motor vehicle crash with a 5-minute extrication time. 
First responders find him breathing shallowly, with a pulse 
rate of 113 and blood pressure of 110/70. He has a scalp lac
eration but no obvious extremity fractures. He is given a large 
volume of intravenous fluids en route to the hospital Upon 
arrival. his Glasgow Coma Sc.ale score is 8 and he is intubated 
and placed on a ventilator. Shortly thereafter, the patient 
becomes markedly hypotensive and is found to be in pulseless 
electrical activity. Cardiopulmonary resuscitation is initiated. 
What is the next best step in management of this patient? 

@ Bilateral~needle decompression 

@ Chest x-ray 

© Close scalp laceration 

@ Emergent thoracotomy 

@ Transfusion of blood products 

Answer: (A) Bilateral~needle decompression 

Rationale: 
The etiologies of hypotension in hemorrhagic: versus blunt 
trauma diffez: Hemorrhage leading to hypotension is possible 
in this patient given hls mechanism of hlJury. However, based 
on his vital signs, the patient likely has a class ll hemorrhage 
and was adequately resuscitated en route to the hospital 
Resuscitation with blood products or closure of the scalp lac
eration would not be the best choices. 

An unrestrained driver in a high-speed motor vel'llde crash 
is very llk.ely to have sustained blunt chHt Injury with rib frac
tures. Because the pulseless electrical activity arrest occurred 
after intubation. one should strongly consider the possibility of 
tension pneumothorax as the etiology. Bilateral-needle decom
pres&ion would be the next important thing to do as tension 
pneumothorax would be exa~.rbated by Intubation and is a 
common and reversible cause of pulseless electrical activity. 

Spinal cord injuries are common, espec:iaUy of the cervical 
spine, and can lead to neurogenic shock for which fluid re.llllr 

dtation and vasopressors are the treatment of choice. Blunt 
cardiac injury can also occur as well as deceleration injuries to 
the aorta and its branches in the abdomen leadhlg to c:arclio
genic or hemorrhagic shock. Based on Advanced Trawna Life 
Support guidelines, emergent thoracotomy has little role in a 
blunt thoradc: trauma patient who exhibits electrical activity 
although mclic:ations are still conttoversial. 

Reference: 
American College of Surgeons Committee on Trauma. ATLS: 

Advanced Thzuma Life Support For Docton (Student 
Course ManJJal). 8th ed. Chicago: American College of 
Surgeon.&; 2008. 
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1B30 

Key word: Treatment of Respiratory Burn 
Author: Sunil s. Karhadkar, MD 
Editor: Elliott R. Haut MD, FACS 

A 33-year-old adult male was extricated from a house fire and 
at the scene was found to have second-degree bUI'Il& to his 
trunk and ex:tremlties totaling 35% of total body surface area. 
Primary survey showed singed nasal vibrissae and soot In the 
oropharynx. but unlabored breathing. He did not have rales, 
rhonchi, or wheezing and his~ saturation was 94% on room 
air. In thi& patient. development of hypoxia on hospital day 1 
is most likely due to: 

@ Acute respiratory distress syndrome (ARDS) 

@ Bronchospasm 

© Carbon monoxide poisoning 

@ Pulmonary edema 

® Upper airway obstruction and asphyxia 

Answer: (E) Upper airway obstruction and asphyxia 

Rationale: 
Acute upper airway obstruction occurs in approximately one
fifth to one-third of hospitalized bum victims with irlhala
tion injury and is a major hazard because of the possibility of 
rapid progression from mUd pharyngeal edema to complete 
upper airway obstruction with asphyxia. The worsening of 
upper airway edema is most prominent in supraglottic struc
tures and not in the lower airways (bronchi). Serial naso
pharyngoscopic evaluations demonstrate obliteration of the 
aryepiglottic folds, arytenoid eminences, and lnterarytenlod 
areas by edematous tissues that prolapse to occlude the air
way. For patients with large surface area bums that require 
rapid fluid administration. these changes may be accentuated. 
and early intubation may be indicated in order to secure the 
airway, and prevent sequelae of upper airway edema. ARDS 
and pulmonary edema are unlikely In a young adult with no 
stated comorbidities. Tracheal stenosis is a late complication 
of inhalational bum injury. 

Reference: 
Mlcak RP, Suman OE, HemdonDN. Respiratory management 

of Inhalation injury. Bunu. 2007;33(1):2-13. 

1B31 

Key word: Diagnosis of Primary Lung Cancer 
Author: Susanna M. Nazarian, MD, PhD 
Editors: Malcolm V. Brock, MD, FACS, and Robert A. Meguid, 
MD, MPH 

On routine annual e:mmination a 78-year-old man has a 2-cm. 
circular peripheral density In his right upper lung field on 
chest radiograph. To help establish a diagnosis, what is the 
next most appropriate step in the workup of this finding? 

@ Brain Magnetic Resonance Imaging (MRl) 

@ Chest Computed Tomography (Cf) through the adrenal 
glands 

© Fiberoptic: bronchoscopy 

@ Integrated Positron Emission Tomography and 
Computed Tomography (PET -CT) 

® Lactate dehydrogenase (LDH) level 

Anrwer: (B) Chest Computed Tomography (CT) through the 
adrenal glands 

Rationale: 
In diagnosing lung c:anc:er, it is important to define the extent 
of disease and confirm diagnosis. Diagnosis and staging 
guides treatment and aids in usesam.ent of patient prognosi.!l. 
The fim steps in the evaluation of a patient with suspected 
lung cancer Include a thorough history and physlc:al exami
nation. and chest radiograph. Following this, workup prog
ress to chest CT imaging, including imaging through the 
adrenal glands due to possible metaatuis of lung cancer to the 
adrenals. Integrated 1'F-2-1luoro-2-deoxy-D-glucose-PET -Cf 
is used for assessment of regional and metastatic disease. 
Routine MRI of the brain is controversial for low-stage non
srrudJ..celllung cancer. Bronchoscopic evaluation ill uaefuJ. for 
obtaining tissue biopsy from direct biopsy, navigational bron
choscopic biopsy. or endobronchial ultrasound-guided blopsy 
of primary lesions and lymph nodes, and is routinely per
formed prior to surgic:al resection of appropriate tumors to 
rule out bronchial involvement. Obtaining till sue for diagnosis 
is paramount in patient management, with options Including 
image-guided blopsy (Cf-gulded percutaneous biopsy), bron
choscopic: biopsy (discussed above), and surgical biopsy, and 
usually follows initial high-quality imaging, suc:h as chest CT. 

Elevated alkaline phosphatase may indicate bony metasta
ses, whlle elevated LDH subunit B has been correlated with 
the clinlc:al stage of lung cancer. Lactate dehydrogenase is an 
enzyme that catalyzes the c:onver&lon of pyruvate to lactate. 
The upregulation of this enzyme is thought to assist cancer 
cells in promulgating and reducing their dependence on oxy
gen. However, LDH is too nonspedfic to end a diagnostic 
evaluation without further tests. 
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l lllagnoole ol Suapected Lung C.noer I 

I Chesl • ·ray I CTscan 
PET scan 

I Periphoera111Jmor I I C..n1rai1Umor I 
Unresolving seg1111en1a1 pneumoni:a 

I Hemoplysis 

~ 
Opllone Opllona 

1. Percwneoua llnt-neede aap~r~~~on I.SpUIUm cytOlOgy 
- AuoroscopiC or CT.guide<l 2.~ 

2.8101~ -lliopey 
- TranallronchilllbioflSY, bruah or -Brush 

needle (tluoroscopic--g) 
--aapirallon 3. Vodeo-asaisled 1horacoo<opy 3. P8<cutaneoua ,.__aspiration 

- Wwdge axcision 4. Tllotac;olomy 

- - aopillllion 
4. Thonlcolomy 

Sc:l!erna of blg cancer liagnosis and workup. Reprinted with permissioo from: 
Sctuunp OS, Carter D, Kelsey CR. Nonsmal cell krlg cancer. In: Devita VT, 
Lawrence TS, Rosenbl!li SA, eds. CMcer: PMcQ:lles & Pnlctice of Oncology. 
9th ed. Philadelphia, PA: UppineQttWilliams & Wilkins, 2011:811. 

References: 
Chang AC, Lin J. Lung neoplasms. In: Mulholland .MW; Ul

lemoe KD, Doherty GM, Maier RV. Upchurch GR, eds. 
Gremfold's Surgery: Scumtific Pri11ciples & Practice. 5th 
ed. Philadelphia. PA: Upplncott Willlams & Willdns; 2011. 

Chen y; Zhang H, Xu A, et al. Elevation of serwu 1-lactate 
dehydrogenase B correlated with the cllnical stage oflung 
cancer. Lung Cancer. 2006;54(1):95-102. 

McNamme CJ, Strauss GM, Sugarbaker DJ. Lung cancer
overview. In: Sugarbaker DJ, Bueno R, Krasna MJ, Men
aer SJ, Zellos L, eds. Adult Chest Surgery. New York, NY: 
McGraw HilJ; 2009-.508-52.2. 

1B32 

Key word: Etiology of Arrhythmia in 
Torsade de Pointes 
Author: Sunil s. Karhadkar, MD 
Editor: William A. Baumgartner, MD 

In clinic, a 40-year-old male states that for the past 2 days he 
has had air passing through his urethra, cramping abdomi
nal pain, distension, and loose bowel movements. Physical 
examination is notable for oral temperature of 38.9°C, heart 
rate 120 beats per minute, and blood pressure 100/86 auu Hg. 
The patient has leukocyte count of 19,000/mm5

, serum Na+ 
of 128 mEq/dL, K"' of 3.0 m.Eq/dL and computed tomography 
scan shows fistulous communication with the right ureter and 
a pericolic abscess. He is administered a dose of levofloxadn 
intravenously, upon which the patient goes into cardiopulmo
nary arrest. The fatal arrhythmia is caused by: 

® Accessory conduction pathway 

@ After-depolarization 

© Enhanced automaticity 

@ Premature repolarization 

@ Re-entrant rhythm 

Answer: (B) After-depolarization 

Radon ale: 
This patient, who has a urinary tract lnfec:tion (UTI) from a 
coloureteral fistula, has several risk factors for development of 
QT prolongation and Tor.sade de pointes. Tor.sade de pointes 
is believed to arise from early after--depolarization initiated by 
a premature ventrl.cular beat or salvo ofventricular beats, fol
lowed by a pause and then a supraventricular beat. Another 
premature ventricular beat arrives at a short coupling interval 
and fall& on the preceding T wave, precipitating the rhythm. 

Quinolones are widely used for treabnent of UTI and pro
longation of the QT interval is an adverse efi'ed associated 
with the use of 11uoroqulnolones. Anecdotally, moxi11oxacln 
carries the greatest risk of QT prolongation from all avail
able quinolones. Although levofloxacin and oflo:xacin are 
associated with a lower risk of Qr prolongation compared 
with moxifloxacln, they should also be used with caution 1n 
patients with risk factors for Qr prolongation. Ciprofloxacln 
appears to be associated with the lowest risk for QT prolonga
tion md the lowest rate of Torsade de pointe.s. Hypokalemia 
can also cause lengthening of the QT interval 

Reference: 
Calkins H. Chapter 61: Principles of electrophysiology. In: 

Goldman L, Schafer A, eds. Cecil Textbook of Medldne. 
24th ed.. Philadelphia. PA: W.B. Saunders; 2011. Accessed 
October 12, 2011. Online Edition. 
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1B33 © Left gastric artery 

@ Right hepatic artery 

Key word: Most Common Hepatic Artery 
Variants 
Author: Trevor A. Ellison. MD, MBA 
Editor: Frederick E. Eckhauser. MD, FACS 

® Superior mesenteric artery 

Answer: (C) Left gastric artery 

Rationale: 

While performing a hepatic: resection. you note that the left 
hepatic artery does not originate from the proper hepatic 
artery • .Anatomically, what is the most likely origin of this 
anomalous takeo1f of the left hepatic artery? 

@ Common hepatic artery 

@ Gastroduodenal artery 

- ----+-- Portal vein 
::..___ __ Aorta 

---C4'lliac trunk 

Right gBS'Iric artf!II'V-----.t:._____J 

~orus--------+-~~ 
Duodenum ~-"<-----------'- Pancreas 

C Accessory left hepa1ic artery 

Proper 
hepatic artery ----~~• 

>------..--,--- Aoc:e88ory 
left hepatic 
artary 

~-- L81t gastric 
artary 

~-- Splenic aruJry 

---~~~ 

E Replaced common hepatic artery off SMA 

Uenogastrlc 
trunk 

'------- Splenic artery 

In 15% to 20% of the general populatl.on. the right hepatic 
artery has its orlg1n ln. the superior mesenteric artery (called 
an ac:assory if in addition or replaced right hepatic: artery if 
solitary) and passes behind the head of the pancreas on its 
way into the llver. 1t is important to note the prevalence of 
this variant to avoid inadvertent division of a replaced right 
hepatic artery and subsequent rlght-slded liver InJury. 

B Replaced left hepatic artery 

- - --- Cystic artery 
'---11111k----- Replaced left 

hepatic artery 
,-------'l--- HepaUc duct 
r--___o_- Proper 

hepatic artery 
+--- Splenic artery 
'-+-----Gas1roduodenal 

artery 
L--------,- ~rtal vein 

D Replaced right hepatic aruJry 

,----___o_- ~rtal vein 
f------ Aorta 
'---- Gaeiroduodenal 

artery 
""---Splenic artery 

'----i+-T--+-- ----,- Replaced right 
hepatic artery 

'------:;- Superior 
mea enteric 
artery 

F Anterior location of right hepatic artery 

f-----\._- Right hepatic 
artary 

.-------+- Portal vein 
r------'-- AotU 
---C4'Jiiac trunk 

.~....__ ____ Hepatomesenterlc 
--Smmach ar .. •ru------+-------' trunk 

Variations in hepatic arterial IMlatomy. Reprinted witt! permission from: Scllllick RD. Hepatobiliary anatlmy. In: ~l!olland MW, Ullemoe KD, Doherty 
GM, Maier RV, Upelveh GR, eds. GreemiekY$ Swgery; Scientific Prillci;ples & Pnlctice. 5ttl ed. Philade~hia, PA: Lippincott Wiliams & Wilki\s, 
2011:877. 
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In 10% to 15% of the general population. the left hepatic 
artery hu ita origin in the left gastric artery (called an acces-
sory or replaced left hepatic artery, as above). Ap. it is 
important to be cognizant of this variant in the operative set
ting so that inadvertent damage to the left side of the liver 
by indiscriminant division of a repla.c:ed left hepatic artery is 
avoided. 

The most prevalent anatomy, shared by 55% of the general 
population. is a common hepatic: artery that arises distal to 
the takeoff of the gastroduodenal artery, becomes the proper 
hepatic artery. and gives off the cystic artery, followed by the 
right, middle, and left hepatic arteries. It is salient to remem
ber there is great variation to this anatomy. 

References: 
Mich.els NA. Newer anatomy of the liver and Its variant 

blood supply and c:ollateral c:ir<:ulation. Am J Surg. 1966; 
112(3):337-347. 

Schulic:k RD. Hepatobiliary anatomy. In: Mulholland MW. 
Lillemoe KD, Doherty GM, Maler RV, Upchurch GR, eds. 
Gr«njield's SUI'fPY: Sctentljie Prlnctplu & Practke. 5th ed. 
Philadelphia. PA: Lippincott Williams & Willdns; 2011. 

Hemodynamic Patt:eme in Shock 
Type 
Hypovolemic 
cardiogenic 

Left ventricular Ml 
Right ventrieular Ml 

Extracardiac obstructive 
Pericardia! tamponade 
Pulmonary embolism 

Distributive 
Early 
Early after fluid adminiS1ration 
Late 

1B34 

Key word: Hemodynamic Findings in Septic Shock 
Author: Susanna M Nazarian, MD, PhD 
Editors: Edward E. Cornwell ill, MD, FACS, WACS, FCCM. 
and Albert ChJ. MD 

You are caring for a 27-year-old man in the intensive care unit 
who sustained multiple abdominal gunshot wounds and is 
postoperative day 3 from. extensive bowel resections, and has 
an open abdomen following the heavily c:ontaminate<l. proce
dure. He has a pulmonary artery catheter and has developed a 
depressed synemic blood pressure despite resuaci.tation to 10 
kg above his buelineweigl:rt. Which pulmonary artery findings 
would support your suspidon of hyperdynamic septlc shock? 

Key: 

CVP = central venoWI pressure 

PCWP = pulmonary capillary wedge pressure 

CO = cardiac output 

SVR = systemic vascular resistance 

Sv01 = mixed venous oxygen saturation 

@ CVP/PCWP, U CO, 1t SVR, U SvO, 

@ CVP/PCWP, U CO, 1t SVR, U SvO, 

© CVP/PCWP, U CO, U SVR, U Sv02 

@ 1t or U CVP/PCWP, U CO, 1t SVR, 1t or U Sv02 

@ 1t or U. CVP/PCWP, 1t CO, U SVR, 1t Sv02 

Answer: (E) 1t or U CVPIPCWP. 1t CO, U SVR. 1t SYO:t 

Radonale: 
Shoclc: is the insufficient delivery of oxygenated blood to tissues 
at the cellular level. In hyperdynamic (or early) septic shock. 
the peripheral vasculature dilates secondary to inflammatory 
cytoklnes. The SVR falls markedly, leaving little after-load and 

co SVR PAOP CVP Sv02 
.J, t .J, .J, .j, 

.J. t t N,t .J. 
.J, t N,.J. i .j, 

.J.. t t i .J.. 

.J, t i i .j, 

t,N,.J.. t,N,.J.. N N,t N,t 
t .J, N, i N,t t,N,.!. 
.J, t N N .J, 

CO, cardiac OIJII)ut; CVP, central venous pressure; Ml, myocar\lal infateticn; N, normal; PAOP, p~monary artery occklsioo 
pressure; SvO:i, mixed venous oxygen saturation; SVR, systemic vascular resistlMlce. 

Reprilted wi1h permission from: CUschieri J. Shock. In: Mul!olland rf.!N, Ullemoe KD, Doherty GM, Maier RV, Upchurch 
GR, eds. Greenfield's Swgery: Scientfflc Princiflles & Prlctice. 5th ed. Phladelplia, PA: Lippincott Williams & Wilkins, 
2011:151. 
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a hyperdynamic myocardium. The CO, defined as L blood/ 
minute, consequently rises. Given decreased venous return, 
preload &lis as represented by lower CVP/PCWP. Finally, 
due to bacterlal toxins such as lipopolysaccharide (LPS) and 
innate inflammatory products, cells in shock are less efficient 
at eJdracting the oxygen from the blood. As a consequence, 
the mixed venous oxygen saturation (SvQJ rises. 

The alternate answer optl.ons given represent the puhno
nary artery catheter findings for different types of shock. 
Option (A) would be seen in hypovolemic: shock; option (B) in 
cardiogenic shock; option (D) in hypodynamic septic shock; 
and option (E) in neurogenic shock. Hypodynamic (or late) 
septic: shoc:k follows hyperdynamic septic: shoc:k, and 1s char
acterized. by vasoc:onstric:tlon. impaired myocardial contrac
tility, hypot:enaion. oliguria, and mottled extremities. 

Reference: 
Cusc:hieri J. Shock. In: Mulholland Mw. Lillemoe KD, Doherty 

GM. Maier RV, Upc:hW'Ch GR, eds. Grunjield's Surgery: 
Sckmtlfu: Prlnciplu & Practlc6. 5th ed. Phlladelphla, PA: 
IJpplnc:ott Wllllams & Wilkins; 2011. 

1B35 

Key word: Prevention of Surgical Site 
Infections 
Author: Susanna M. Nazarian, MD, PhD 
Editor: Frederick E. Eckha111er. MD, FACS 

One night after undergoing an open gastric bypass pro~ 
dw-e, a 45-year--old. 158.76-kg (350-lb) man had an isolated 
temperature spike to 38°C. Over the following 3 days, he was 
afebrile. This morning, on postoperative day 4, his pulse rate 
is 100 and blood pressure 1s 95/(j), which 1s lower than his 
normal120no. Hill wound appears slightly erythematous and 
is more tender to palpation than yesterday. He admits to fe~ 
ing &lightly unwell. How might thill complication have been 
avoided? 

@ Continue prophylactic antibiotics for 48 hours postop-
eratively 

@ Maintain tight glucoae control following surgery 

© Remove his Foley catheter on postoperative day 1 

@ Shave his abdomen prior to surgery 

® Wash the abdominal cavity with antibiotic solutl.on 
prior to closure during surgery 

Anrwer: (B) Ma1ntaln tight glucose control following surgery 

Rationale: 
This patient llkely has a surgical site infectl.on (SSI), wh1c:h can 
be more diffic:ult to diagnose in morbidly obese patients. SSI 
includes all infections oc:curring at the operative site. A gas
tric bypass procedure is classified u a clean-contaminated 
procedure: 

Wound Clallific.ation 

Claa 
Clean 

Clean-contaminated 

Contaminated 

Dirty 

Definition 
All uninfected operative wound in which 
no inflammation is encountered and the 
respiratory, alimentary, genital, or infected 
urinary tract is nat entered. In addition, 
clean wounds are closed primarily 
All operative wound in wflich the respira· 
tory, alimentary, genital, or urinary tracts 
are entered under controlled conditions and 
without unusual contamination 
Open, fresh, accidental wounds. 
Operations with major breaks in sterile 
technique or gross spillage from the 
gastrointestinal tract. and incisions in 
which acute, nonpurulent inflammation is 
encountered 
Old traumatic wounds with retained 
devitalized tissue and those that involVe 
existing clinical infection or perforated 
viscera 

Raprntad with pennission from: Dellinger EP. &lrgical nfections. In: M~tlol
land MW, Ullemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. Greenlield's 
Surgery. Scientific Principle$ & Practice. 5th ed. ftliladell)tlia, PA: L"pi'lcott 
Williams & Wilkils, 2011:134. 
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Howevez:. a more accurate method of classifying wound 
risk for infection is the National Nosocomial Infection Sur
veillance System (NNIS). In this cla.s.sl1icatl.on system. one 
point is awarded for each of the following: (a) Contaminated 
or dirty wound; (b) American Society of Anesthesiologists 
(ASA) class 3 or higher; (c) duration of operation exceeding 
the 75th percentile for that operation. 

Compari1on of WCUJd Clallification and NNIS Syatem 
for Evaluatinc Risk of Surcical Site Infection 

NNIS Rlek lltdtx 
Wound Clan 0 1 2 3 All 
Clean 1.0 2.3 5.4 2.1 
Clean-contaminated 2.1 4.0 9.5 3.3 
Contaminated 3.4 6.8 13.2 6.4 
Dirty 3.1 8.1 12.8 7.1 
All 1.5 2.9 6.8 13.0 2.8 
Maximum ratio' 2.1 1.7 1.8 1.0 

NNIS, Na1ional Nosocomial hfection Surveilance System. 
'Ratio of lowest to tlighest infection rate n wound class or in risk indeJI. 
Adapted from: Del Inger EP, Ehrenl<ranz NJ, Jarvis WR, Surgical site infections. 
m: Jns WR, ed. Bemett & Brlctlmlll's Hospital Infections. 5th ed. Philadelllfia. 
PA: Woltets Kklwef Heaf1M.ippilcott Williams & W!lkiBS; 2007:583-598. 

The Hospital Infection Control Practices Advisory Com
mittee of the Center for Disease Control has produced a set of 
category 1 recommendations to reduce SSis. 

Cateeory 1 Recommendation• from Ute Hospital Infection 
Control Practices Advteory Committee for the Prevention 
of Suraical Site Infection• 

• Do not operate on patients with active infections. 
• Do not shave patient in advance. 
• Con1701 glucose ir1 diabetic patierrts. 
• Stop tobacco use in patielll 
• Have patient shower with antiseptic soap. 
• Prepare skir1 with appropriate agent. 
• Surgeon's nails should be short. 
• Surgeons scrub hands. 
• Exclude illfected surgeons. 
• Give prophylactic antibiotics wflen indicated. 
• Maintain prophylactic antibiotic levels during operation. 
• Keep operating room doors closed. 
• Use stetile instrumems. 
• Avoid flash sterilization. 
• Wear a mask.• 
• Cover all hair. • 
• Wear sterile gloves.* 
• Use gowns and drapes that resist fluid penetration. 
• Handle tissue gently. 
• Use closed suction drains (wflen used). 
• Delay primary closure for heavily contaminated wounds. 
• Use stetile dressing for 24-48 h. 
• Use CDC definitions for SSI. 
• Watch for SSI and give feedback to surgeons. 

CDC, Centers for Disease Control and Prevention; SSI, suffjcal site infettion. 

~hese items are l'l!(luired by Ocwpational Safety and He.al1tl Admi'listration 
IOSIW regulations and are not actually supportlld by class 1 data. 
From: Mangram AJ, Horan TC, Pearson ML, et al. Guideli'lefor prevention 
of surgical site infection, 1999. Hospitllllllfection Control Practices Adlli
sory CoiTIT!ittee.Snfect Control Hasp fpidemiol. 1999;20:250-278, v.ith 
permission. 

These recommendation& include glucose controL 
Other measures that can decrease rates of SSls 1nclude 

temperature controL antibiotic prophylaxis, and not shaving 
the patient. Two recent prospective trials have demonstrated 
reduced rates of SSI in patients who were actively warmed dur, 
ing their operation~. Prophylactk: antibiotics are indicated mr 
all gastrointestinal. obstetrical. gynecologic, oropharyngeal. 
vascular (abdomJnal and leg), and open-heart procedures. The 
use of prophylactic antibiotics in clean procedures remains 
controversial since the baseline infection rate is low in these 
cases. Much controversy has e:xi!lted surrounding the length of 
time to maintain. antibiotic prophylaxis. Howevet; nwnerous 
trials have demonstrated no additional benefit of maintain
ing treatment doses beyond the operating room. At present. 
the Center for Medicare and Medicaid Services recommends 
continuing antibiotic coverage mr not more than 24 hours 
after surgery. Prolongation beyond this time frame risks the 
development of antibiotic re&lstance without additional pro
phylac:tic benefit. Clipping the hair at the surgical site rather 
than shaving it reduces infection. 

Reference: 
Dellinger EP. Surgical infections. In: Mulholland MW, Lil

lemoe KD, Doherty GM. Maier RY. Upchurch GR, eds. 
Greenfield's SIIJ'f.8ry: Sclelftlfic Principles & Practice. 5th 
ed. Philadelphia, PA: IJppincott Williams & Wl1ldns; 2011. 
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1B36 

Key word: Reduction of Nosocomial Infection 
on Ventilator 
Author: Robert A. Meguid, MD, MPH 
Editor: Elliott R. Haut MD, FACS 

The chest x~ray of a 68~year,old intubated man in the surgical 
intensive care unit reveals an infiltrate in his right lower lobe. 
Concurrent with this finding, the patient has an elevated leu
kocyte count and increased endotracheal secretions. Which 
of the following procedures would have been most effective in 
preventing ventilator~assodated pneumonia (V AP)? 

@ Elevation of the head of bed above 30 degrees 

® Inltiation of ranitidine 

© Replacement of nasogastric tube with nasoduodenal 
tube for postpyloric enteral feeding 

@ Selective decontmni.na.tion of the digest:ive tract 

® Use of prophylac:tic topical antibiotics (intratracheal or 
oral) 

Answer: (A) Elevation of the head of bed above 30 degrees 

Rationale: 
After urinary tract infection and surgical site infection. pneu
monJa ill the most common postoperative infection. Howevelj 
pneumonJa accounts for the majority of nosocomlal infec
tions in Intensive care unit patients. The pathogenesis ofVAP 
is thought primarily to be initiated with overgrowth of oro, 
pharyngeal flora, followed by aspiration of these microbes 
into the lungs. The colonizing bacteria are a combination of 
endogenous and exogenous fiora. 

Evidence-based factors that reduce the likelihood of devel
oping V AP include minimizing duration of intubation, prac-
tice of barrier techniques by staff attending to and contacting 
patients. elevating the head of the bed above 30 degrees, 
and adequate drainage of subglottic seaetions. In addition, 
orotracheal. intubation ill associated with a lower risk ofVAP 
than nasotracheal intubation, likely due to the increased risk 
of sinusitis in nasotracheally intubated patienta. Improved 
oral hygiene through tooth brushing and frequent assessment 
ill also associated withreduc:edriskofVAP. 

Whlle H:~ receptor blockers (e.g., ranitidine) decrease the 
rate of gastrointestinal bleeding, they are not clinic:ally eff'ec.. 
tive in reducing the rate ofV AP through reduction of bacterial 
overgrowth. The frequency of ventilator circuit changes does 
not infiuence the incidence of VAP. Ventilator drcuits should 
be changed for each new patient but thereafter only changed in 
the event of soilage; similar guidelines apply for closed endotra, 
cheal suction systems. The use of heat and moisture ex:c:hang, 
ers may &ligbtly decreue the incidence ofV AP compared with 
heated humJdifiers. 

Selec:tive decontamination of the digestive tract entails sys
temic and topical use of antibiotics to minimize colonization 
and translocation of bacteria ftom the gut Selective decontam, 
ination has not found wide a.c:cept:ance in the United States due 
to concem.s for promoting antibiotic-reslstant bacteria. The 

studies supporting selective decontamination were performed 
in ICUs with low levels of antibiotic-resistant microbes, and 
resulted in increase ln. development of antibiotic;,resistant 
microbes. Only the combination of intravenous and toplcal 
antibiotics has been shown to decrease mortality. 

Gutric over-distension is usociated with increased risk 
of aspiration. However, use of postpyloric enteral feeding has 
not been shown to definitively decrease the risk of pneumonia 
in intubated patients as compared to gastric enteral feeding. 

References: 
Berenholtz SM. Pham JC, Thompson DA, et ai. Collaborative 

cohort study of an intervention to reduce ventilator-asso, 
c:iated pneumonia in the intensive care unit. Infu:.t Control 
Hosp EpldmlloL 2011;32(4):305-314. 

Dodek P, Kerman S, Cook D, et al. Evidence-based c:lin1cal 
practice guideline for the prevention of ventilator,assoc:i, 
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tion as a rillk factor for nosocomlal pneumonia in mechan
lcally ventilated patients: A randomlsed trial. Lancet. 1999; 
354(9193):1851-1858. 

Marino PL. Principles of mechanical ventilation. The ICU Book. 
3rd ed. Philadelphia, PA: Lippincott Williams & Walkins; 
2007:457-471. 
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1B37 

Key word: Findings Associated with 
Hypomagnesemia 
Author: Eric S. Weiss, MD, MPH 
Editor: David T. Efron, MD, FACS 

A 68,year,old retired construction worker is admitted to the 
intensive care unit (ICU) with severe acute pancreatitis. From 
dlscussions with his famlly it Is learned that he drinks sev, 
eral glasses of beer and other alcoholl.c beverages dally. In the 
course of his resuscitation. he receives approximately 20 L of 
intravenous ftuid. By hospital day 6 he has regained hemo, 
dynamic stability and begins to mobilize volume with the aid 
of furosemide. After a brisk diuresis of 6 L, the covering ICU 
ph)'lldan is called to the patient's room because he has devel
oped a substantial tremor. hyperreflexia, and mental status 
changes. A serum electrolyte panel demonstrates low potas
sium. What additional electrolyte is likely to be decreased in 
this patient? 

@Calcium 

@ Chloride 

© Magnetium 

@ Phosphorus 

@Sodium 

Anner: (C) ~ium 

Radonale: 
Disorders of magnesium balance are frequently encountered 
by physiciana who treat patient. in the ICU. In particular. 
magnesium depletion affects up to 65\16 of patients in the I CU. 
Common predisposing conditions Include diuretic therapy 
with loop diuretl.ca, chronic alcohol abuse, diarrhea, antl.biot
ics such as amphotericin or aminoglycosides, and additional 
drugs such as di(Ptalia, cyclosporine, or ci.splati.n.. The patient 
presented here is very ll.kely to have low magnesium because 
of his history of alcohol abuse and massive postresuscltation 
dl.uresis. The two most slgnlficant cl1nica1 man1festatlons of 
low magnesium are cardiac arrhythmias; including Torsade 
de pointes and neurologic derangement., including seizurea, 
atuia, lllUl'I'ed speech, tremors, and gait disturbancea. Treat
mentis aimed at correcting magnesium deficits by administer
ing Intravenous magnesium sulfate in a solution of 8 mEqtg. 

Reference: 
Marino PL. Magnesium. 1M JCU Book. 3rd ed. Philadelphia, 

PA: Lippincott WilliiUill & Wllkins; 2007:625-638. 

1B38 

Key word: Bacteriology of Human Bites 
Author: Trevor A. Ellison, MD, MBA 
Editors: Edward E. Cornwell ill, MD, FACS, WACS, FCCM. 
and Albert au, MD 

A 4-year--old girl Ia brought into the emergency department 
from preschool after being bitten by a classmate. The bite Is 
on her forearm and is clean with no signs of devitalized tis
sue. The wound is coploulll.y irrigated and prl.marlly closed. 
Cultures of the wound taken prior to irrigation are most likely 
to reveal which bacteria? 

@ Ei/cem:Ua corrofkns 

@ Fusobacterium species 

© Ptuteurala multtJcidtJ 

@ Prevotella specim 

® Stapltyloooct:us ll'lllQJ 

Anawer: (E) Staphylococau IIID'ftU 

Rdonale: 
The most common bacteria found in human bites areS. aumu, 
Stllphybx;oCCIIS epidumidis, alpha, and beta· hemolytic Strep
tococcw species, Corynebacterium species, and E. corrrJdsu. 

Human bit2s are divided into occlusional bites, in which 
the teeth punctw:e the akin, and clenched-fist injuries where 
the hand hits the teeth causing a wound. Occlusional injuries 
share the same risk of infec:tion as dog and cat bites, except 
when the bite il on the hand- in which case the risk for infec
tion is higher. Clenched-fUt injurie. are at a much higher risk 
of infection and can lead to septic arthritis and osteomyelitis. 
E. co17'0tklu Infects up to 25% of clenched-fist injuries and can 
lead to a chronic, Indolent infection. Human bites are polymi, 
crobial and have an average of five clifferent anaerobicfaerobic 
bacteria in the wound-significantly more than in dog or cat 
bites. 1his finding has been attributed to the fact that humans 
have a higher concentration of intraoral bacteria than do dogs 
and cab. In addition. human bites have a higher percentage of 
Bacteroides species than dog and cat bites as well as a higher 
proportion of bacteria that produce beta-lactam.ases. In addi
tion to the bact:erlal component, human bites are also able to 
t:ranamlt Hepatitl.s B, Hepatitl.s C. Mycobacterium tuberculo
sis, and possibly HIY. Treatment is thorough irrigation and 
cleaning with 1" povidone-iodine, which is both bacteri
cidal as well as viricidal. If the bite in question illocated on 
an extremity, the limb should be elevated and immobilized. 
Broad-spectrum antl.biotl.cs should be given for all hand inju
ries and those at increased risk for infection. Admission to the 
hospital for intravenoua antlbi.oti.a mould be accomplished 
for those with syltmni.c manifestations of infection. A tetanus 
booster is appropriate when indicated. 

Regarding animal bites, 8()IJ(, to 90% of all animal bites 
are from dOfP, 3% to 15" are from cats, and only 1% to 2% 
are from nondom.e.tic animals. These bites are often poly
microbial and should be treated with a 3-- to 5-day course of 
broad-spectrum antiblotlcs if the injury is on the hand or if 
the person has risk factors that place them at increased rlsk 
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for wound infection. The injuries themselves should be copi
ously irrigated and debrided if necessary with primary closure 
if the wound is treated in less than 12 hours from the event, 
is not on the hand, and is not a cat bite. The most common 
pathogen is P. mulmcida (5006 to 80% of cat bites and 2596 of 
dog bites). A rare bacterium that i& especially destructive in 
lmmunocompromised patients is Capnocytophaga canlmor
&us, which leads to ove.rwhelm1ng sepsis and death in 2596 to 
3096 of patients. A list of the most common aerobes includes P. 
mulmcida, Corynebacterium species, Staphylcoccus species, 
Streptoc:oceu& species, and C. canimomu. A liBt: of the most 
common anaerobes Includes Bacteroides spec:les, Prevotella 
species, Porphyromonas species, Peptostreptoc:occl. Fusobac
terium species, Backroides fragilis, and VeiUonella panula. 

References: 
Malangoni MA. Soft tissue infection. In: Souba WW, FmkMP, 

Jurkovich GJ, Kaiser LR, Pearce WH, Pemberton JH, Soper 
NJ, eds. ACS Surgery: Principks and Pnu:tia. 5th ed. New 
York, NY: WebMD; 2005: 221-222. 

Thomas N, Brook L Animal bite-associated Infections: Micro
biology and treatment. &pert Rev Antllnfoct Tim: 2011; 
9(2):215-226. 

1B39 

Key word: Hyperacute Rejection of Renal 
Transplants 
Author: Justin B. Maxhimer. MD 
Editors: Robert A. Montgomery, MD, DPhil, FACS, and 
Dorry L. Segev, MD, PhD 

A 43-year-old male with end~Btage renal disease secondary to 
type II diabetes underwent a deceased donor kidney trans
plant. Intraoperatively, the allograft became grossly mottled 
and cyanotic. The surgeon noted capsular bulging due to 
marked edema, followed by graft rupture. What is the most 
likely pathophpiology behind this graft &ilure? 

® Acute thrombosis of the renal vein 

® Presence of antibodies directed toward donor ABO 
blood group antigens 

© Presence of recipient HLA class I antigens 

@ Sensitized T cells to donor antigens 

(D Stenosis or kinking of the renal artery 

Anrwar: (B) Presence of antibodies directed toward donor 
ABO blood group antigens 

Rationale: 
Hyperacute rejection of the kidney generally occurs imm~ 
diately after reperfusion and results from preformed donor
spedfic antibodies. Hyperacute rejection ls not salvageable 
and 1s treated with allograft remowl. Although. as a general 
process, antibody-mediated rejection can oc:c:ur at any time 
after transplantation and result& from ongoing production of 
antibody directed against donor antigens, the spedfic process 
of hyperacute rejection results from preformed antibodies 
and occurs imme<liately. Histologically, hyperacute rejection 
is characterized by widespread glomerular capillary throm· 
bosis and necrosis. Frequent areas of interstitial hemorrhage 
are noted as well Antibody-mediated rejection may be more 
subtle and diagnostic criteria Include margination of neutro
phils and diffuse C4d staining in the perltubular capillaries. 

In addition to antibodies to the ABO blood group, anti· 
human leukocyte antigen (anti~HLA) antibodies can also 
cause hyperacute rejection; these develop as a result of a prior 
exposure of the recipient to donor antigens from blood trans
fusions, pregnancies, or previous transplants. If the strength 
or presence of these antibodies has waned, a few days or even 
week& may elapse before an amDestic: immune response can 
develop. Antibody-mediated rejection hl such cases may be 
somewhat delayed, less severe. and sometimes treatable with 
plasmapheresis or other agents that either reduce antibody 
formation or effector arms. HLA and endothelium-associated 
donor antigens are the usual target for antibody-mediated 
rejection. 
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1B40 

Key word: Mechanism of Altered Immunity 
Postsplenectomy 
Authors: Robert A. Meguid, MD, MPH, and Susanna M. 
Nazarian, MD, PhD 
Editor: Mark D. Duncan. MD, FACS 

After being struck by a moving truck, a 23-year-old woman 
undergoes splenectomy during diagnostic laparotomy. She 
leaves the hospital against medical advice on postoperative 
day 4, after refusing vac:clnation. Infection with which of the 
following organisms is most likely to result in her developing 
sepsis? 

® Beta-hemolytic streptococcus 

@ Candida alblcalu 

© Clostridium dljfidle 

@ Esdreridria coli 

@ Psewlomo11as aeruginosa 

Answer: (A) Beta-hemolytic streptococcus 

Radonale: 
The spleen is a secondary organ of the immune system. Encap-
sulated pathogens are opsonized and then cleared from circu
lation by the spleen. Therefore, asplenic patients are primarily 
at risk of overwhelming postsplenectomy Infection (OPSI) 
caused by encapsulated organisms. 

Asplenic adults are at 40% to 6096 greater risk of sepsis as 
compared to normosplenic adults. Howevez:. the risk of OPSI 
in adult trauma patients is less than 196in comparison to the 
higher rates seen in patients undergoing splenectomy for 
hematologic: disease. The risk and impact of OPSI ls inversely 
related to age. In 8096 of cases, OPSI occurs within the first 
2 years after splenectomy. The risk ofOPSI i& further increased 
in uplenic patients with malignancy, hematological disorders 
such as thalassemia, or the Immunosuppressed (e.g., those 
undergoing chemotherapy). Overall. OPSI has a 5096 to 6096 
mortality rate. 

The most common organiams that cause OPSI are as ful~ 
lows, In order of decreasing frequency. 

1. Streptococcus pn611.mo11iae 
2. HaemophUuslnjlue11zae 
3. Neiuerla menlllgittde$ 
4. P-hemoJ:ytic: streptococcus 
5. Stqhylococcus aumu 
6. E.coU 
7. Pseudomonas species 

Guidelines for reduction of the risk of OPSI focus on 
immunization of patients undergoing elective splenectomy 
with polyvalent pneumococcal vacdne 10 to 14 days prior to 
surgery. Those undergoing splenectomy for trauma should 
receive the immunization 14 days postoperatively. Booster 
immunization is recommended every 3 years. In addition, vac
cination with the polyvalent vaccines for H. inftuenzae type B. 
meningococcus and annually for intluenza is recommended 
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and mandated for immunosuppressed patients and those less 
than 10 years of age. Antibiotic prophylaxis should be admin
istered prior to instrumentatl.on, such as dental work. 

Patient education is important following splenectomy. 
Alplenic patients should be encouraged to carry identi1ica:
tion cards to alert health care workers and should be advised 
to take every sign of early infection very seriously. 

Guideline~ for Prevendon ot Pott~plenlc Sepala 
• Vaccinate wi1b polyvalent pne~n~ococcal vaccine at least 1 ~ 14 days 

prior to splenectomy, if possible 
• If splenectomy is urgent, wait until at least 14 days postprocedure 

to vaccinate 
• For high-risk patients (immunosuppressed, children <10 years of 

age), meningococcal vaccine and Haemophilus influenza vaccine 
• Antibiotic prophylaxis for cbildren <5 years of age 
• Early antibiotic treatment for initial signs of infection 
• Medi-Aiert bracelet 

Reprilted with permission frwn: Freker DL. The spleen. In: Mulholland WI, 
Ullemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. Gnxmfteld's Sllrgery. 
Scienlific Princ~les & Practice. 5th ed. Philade_,hia, PA: Lippincott Williams & 
Vlllkins; 2011:1218. 

References: 
Fraker DL. The spleen. In: Mulholland Mw, Lillem.oe KD, 

Doherty GM. Maier RY. Upchurch GR. eds. Grunjield'& 
Surgery: Scientific Prlnclplu & Practice. 5th ed. Philadel
phia, PA: Lippincott Williams & Wilkins; 2011. 

Gilbert DN, Moellering RC, Eliopoulos GM. et al. 7he Sanford 
Gu.lek to AntimJcrobiallherapy 2005. 35th ed. Hyde Park: 
Antimicrobial Therapy; 2005:140. 

Rellmer E, Brlsmar B. Management of splenic: trauma
changing concepts. Eur J Emerg Med. 1995;2(1):47-51. 

1841 

Key word: Most Abundant Fecal 
Bacterial Flora 
Author: Robert A. Meguid, MD, MPH 
Editor: Anne 0. Lidoz:, MD, MPH 

After sustaining a gunshot wound to the abdomen, a 24-year, 
old man i& brought to the operating room. During exploratory 
laparotomy, you find gross contamination of the peritoneum 
by feas resulting from multiple slgmoid colonic: enteroto
mies. Which of the following spedes of bacteria ls the most 
abundant in feces? 

@ Bacteroldu vulgatw 

® EnwocOCCU& .{aec4lU 

© EscherldJta coU 

@ KkbsieUa JTIItrUm.Oniae 

® PseutkmoTIIU aeruginosa 

.Anrwer: (A) Bacteroldu vulgatw 

Rationale: 
Of the 25 most common spedes of bacteria found 1n fecal 
tlora, none is a clinic:ally important pathogen. The most abun, 
dant bacterium found in feces is B. vu.lgatus. which comprises 
approximately 12% of fecal bacteria. In contra.rt. E. coli, Kleb
siella, and£. jaeMUs, along with about 40 other spedes, make 
up only 0.06%. In the colon. anaerobes outnumber aerobic: 
bac:teria 1,000:1. It is important to consider this in immune, 
compromised patients in which bacterial tramlocation has 
occurred. where enteric tlora may be the source of sepsis. 

Reference: 
Simmons RL, Kispert PH. Infection and host defences. In: 

Simmons RL, Steed DL, eds. Basic Science Review for Sur
geon& St. Louis, MO: W.B. Saunders; 1992:61~2. 
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1B42 

Key word: Laboratory Values Abnormal with 
von Willebrand Disease 
Author: Susanna M Nazarian, MD, PhD 
Editor: David T. Efron, MD, FACS 

A 40-year--old woman with type I von Willebrand disease 
(vWD) presents for an elective cholecystectomy. What pre~ 
cautions should the surgical and anesthesia team take, and 
why? 

@ Administer a dose of IV Vitamin K the night prior to 
surgery for the anticipated elevated INR 

@ Ensure adequate fresh frozen plasma is ordered for the 
anticipated elevated.INR 

© Have desmopressin (DDAVP) available to reverse 
the platelet dysfunction 

@ Have recombinant factor Vlii available for a clefu:iency 
In this clotting factor 

@ Type and cross 4 units of packed red blood cell.s for 
the congenital anemia 

Answer: (C) Have desmopres.sin (DDAVP) available to 
reverse the platelet dysfunction 

Rationale: 
vWD is an Inherited disease of platelet dysfunction. Nor
mally, platelets release von Wlllebrand factor (vWF) along 
with dl.rombospondln, fibrinogen. ADP, ATP, serotonin. and 
other procoagulants upon degranulation. This degranulation 
(and the preceding mmphologic change) of the platelets i& 
prompted by platelet agonlsts such as ATP. ADP, epinephrine, 
thrombaxane A21 and collagen and thrombin exposure. Upon 
degranulation, the platelets attach to the exposed endothe
lium via binding of vWF to the glycoprotein Ib~IX-V complex.. 

A history of mucosal bleeding may serve as a clue to vWD. 
There are three subtypes of vWD: Type I in which function 
vWF is present at reduced concentrations, type II in which the 
vWF is dysfunctional, and type m in which the vWF is absent 
altogether. Types I and II are inherited in an autosomal domi# 
nan.t pattern, while type IU follows receui.ve inheritance. The 
prothrombin times (PT) and partial thromboplastin times 
(PTT) In patients with vWD may be normal, or the PIT may 
be slightly elevated. 

Perloperative treatment of vWD differs by disease type. 
Type I may be treated by administration of DDAVP, a syn~ 
thetic analog of vasopressin. Although its mechanism is 
incompletely understood, DDAVP induces an increase In 
plasma levels of vWF via. a.ctiwtion of the endotheUal. vaso
pressin VlR receptor. leading to exocytosis of vWF from the 
Weibel Palade bodies. Siru::e its action relies on the release of 
endogenous vWF, DDA VP is not effective In Type II (defective 
vWF) or Type m disease (absentvWF). 

A test dose of DDA VP is necessary prior to administration 
of the full dose. as rare severe allergic reactions have been 
reported, including anaphylaxis. More common side effects 
include transient headache, nausea, mild abdomlnal pain, 

fucial flushing, and injection site erythema, swelling or burn
ing pain. In major surgery, patients with type I vWD disease 
should also receive a. concentrate of vWF and Factor VW. 

Factor VIII c:rycpredpitate with vWF is indlcated for 
patients with Type ill vWD, for some forms of Type II vWD, 
and for major bleeding or surgery in all type& of vWD. Cryo~ 
predpitate is made from pooled extracts of human plasma. 

References: 
Kaufmann JE, Vlscher UM. Cellular mechanisms of the hemo

static effects of desmopressln (DDAVP). J Thromb Hae
mOJt 2003;1(4):682-689. 

Owings JT, Gosselin RC. Bleeding and transfusion. In: Souba 
WW. Fink MP. Jurkovich GJ, Kaiser LR, Pearce WH, Pem~ 
berton }H. Soper NJ, eds. ACS Surgery: Prlnclple.t and 
Practice. New York, NY: WebMD; 2011. 
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1843 

Key word: Increased Bacterial Infection in 
Newborns versus Adults 
Author: Sunnna M. Nazarian, MD, PhD 
Editor: Nicole M. Chandler. MD 

You are called to the neonatal intensive care unit to see a full, 
term neonate with suapected malrotation. The baby's nurse 
reminds you of the lmportanc:e of washing your hands thor
oughly before touching the chil.d. Why is this of particular 
importance? 

@ It is unknown whether the cl.illd has HIV and he may be 
immunosuppressed 

® Neonatal neutrophils have impaired chemotaxis 

© Neonates have weak coughs and are unable to clear their 
secretl.ons 

@ Newborn lungs lack IgA. in the mua:~~al. barrier to protect 
against airbome pathogens 

® NewbolTII have immature immune systems because 
their T cells have not fully <Wferentiated and remain 
within their thymus 

Answer: (B) Neonatal neutrophlls have bnpaired chemotaxis 

Rationale: 
The neonatal immune system is not yet mature, rendering 
even full,term neonates uniquely susceptible to lnfectton. 
There is only a limited supply of awilable granulocytes in 
the neonatal bone marrow and the shift to a predominance 
of phagocytic cells is less rapid in neonates compared with 
older clilldren. At the cellular level. neonatal neutrophlls 
exhJblt bnpaired chemotaxis and migration. Newborns are 
partlc:ularly susceptible to cutaneous infections, for example. 
infection at circumcision sites, the umbilicus or intertriginous 
areas by Staphylococcus aureus, Candida species, or gram~ 
negative rod bacteria. Some postulate that the propensity of 
neonates to develop systemic Infection from native flora of the 
gastrolntestinal or respiratory tract may be due to the incom
plete infiltration of innate immune cells into the neonatal sub, 
mucosal tissues. 

Reference: 
Smith CW, Mariscalco MM. Functional disorders of granulo~ 

cytes. In: McMillan JA. felgln RD, DeAngelis C,Jones MD, 
eds. 08/d's Pedl4t:rla: Principles and Practice ofPedl4t:rla. 
4th ed. Philadelphia. PA: llppinc:ott Williams & Willdns; 
2006'.2456. 

1844 

Key word: Indication for Carotid 
Endarterectomy 
Author: Trevor A. Ellison. MD, MBA 
Editors: G. Melville Williams, MD, FACS, and Christopher J. 
Abularrage, MD 

A 54-year-old woman visited her primary care ph}'lician 
for a routlne checkup. On physical examination. the doctor 
noted a right carotid bruit. A subsequent contrast angiogram 
revealed 5096 stenosis of her right carotid artery. Carotid 
endarterectomy for asymptomatic patients is indicated for 
stenoses defined by diameter reduction of: 

@>9096 
® >8096 

© >7096 

@>60% 
® >5096 

Anrwer: (D) >60% 

Rationale: 
Frl'ty to eighty percent of patients who have suffered ischemic 
stroke are found to have a carotid artery lesion responsible for 
the event. Carotid artery endarterectomy to avoid future isch
emic stroke has been well studied In several large, prospective, 
randomized trials. Patients in these trials are often dMded 
into those with symptoms (previous monocular/hemispheric 
tramient ischemic attacks, prior hemispheric stroke with 
recovery and no disability, and global ischemic: attacks) and 
those without symptoms. These studies have compared sur
gical and medical management versus medlc:al management 
alone in avoiding future fatal and nonfatal stroke. 

For symptomatic patients, three trials -the North Ame~ 
can Symptomatic Carotid Endarterectomy Trial (NASCET), 
the European Carotid Stenosis Trail (ECST), and the symp
tomatic: carotid stenosis trial from the Veteran's Affairs Coop
erative Study Program-found that carotid endarterectomy 
significantly reduced the ruk of future stroke and the degree 
of stenosis correlated dl.red:ly with the benefit of surgery. 
These findings hold true as long as the perioperative morbid
ity and mortality from a stroke is 6% or less. 

For asymptomatic patients, two studies have shown 
decreased risk of transient ischemic attacks and stroke fo~ 
lowing carotid endarterectomy In those with 6096 or greater 
carotid stenosis as detel'D'Iined by contrast angiography. The 
Asymptomatic Carotid Alherosclerosis (ACAS) trial found a 
5--year stroke risk reduction from 11% to 5% in patients treated 
surgically for stenoses >60%. The European Asymptomatic 
Carotid Stenosis Trial (ACST) slmllarly found a 5-year stroke 
risk reduc:tlon from 1296 to 696. 

Of note, all measurements of carotid stenosis in these 
trials are based off contrast angiOifaphy. However, the sen, 
sitivity and specificity of noninvasive imaging has improved 
significantly sln.c:e these trials. Many surgeons will now per
form a carotid endarterectomy based on duplex ultrasound, 
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magnetic resonance ang!Dgraphy, or CT angiography, and 
without digital subtraction anglogra.phic confirmatl.on of the 
percent stenosis. 

References: 
Beneficial effect of carotid endarterectomy in symptomatic 

patients with high~grade carotid stenosis. North American 
Symptomatic Carotid Endartectomy Trial Collaborators. 
N Engl I Med. 1991;325(7):445-463. 

Endarterectomy for asymptomatic carotid artery stenosis. 
Executive Committee for the Asymptomatic Carotid Alh
erosclerosis Study./AMA. 1995;273(18):1421-1428. 

Moore WS. Carotid arterial procedures. In: Souba WW. Fmk 
MP. Jurkovich GJ, Kaiser LR, Pearce WH. Pemberton JH. 
Soper NJ, eds. ACS Surgery: Prlnciplu atuJ Practice. New 
York. NY: WebMD; 2004:845. 

1B45 

Key word: Most Common Reaction to Iodine 
Contrast 
Author: Robert A. Meguid, MD, MPH 
Editor: Andrew M. Cameron, MD, PhD 

A 37 -year-old male is seen in the emergency department with 
abdominal pain. He hu no known allergies. He undergoes 
computed tomography (CT) scan with oral and IV contrast. 
Which is the most likely reaction he will develop to the iodJne 
contrast? 

® Cardiac arrest 

@Dyspnea 

© Flllllhing 

@ Itching 

@ Nausea. 

Answer: (E) Nausea 

Rationale: 
As reported by Katayama et al. in a study of roughly 338,000 
patients, the most common adverse reaction to ionic (iodin
ated) contrast media administered IV was nausea, which 
was observed in 4.6% of patients. The next most frequently 
observed advel.'lle reactions were urticaria (3.2%), itching 
(3%), and heat sensation (2.3%). The most frequently observed 
adverse reaction requiring medical interventl.on was dys
pnea (0.17%). The next most frequent were acute hypoten
sion (0.1096), loss of consciousness (0.02%), and cardiac arrest 
(0.()()()()4%). 

Radl.ologic contrast media is avallable as either ionic hyper
tonic hyperosmolartrl-iodinated monomer salts (iodinated or 
ionic contrast) or low-osmolar nonionlc media (non1odinated 
or nonionic contrast). The overall prevalence of adverse rea~ 
tiona to iodinated contrast is -13%, while that of noniodinated 
contrast 1s -3%. Severe adverse drug reactions, constituting 
symptoms requiring medical intervention. occur in 0.229& of 
iodine and 0.0496 of noniodine IV contrast aclminist:rations. 

The majority (-70%) of adverse reactions occur within 
5 minutes of injection of contrast. Prevalence of adverse rea.cr 
tl.ons is increased in patients with history of asthma (approxi
mately eightfold increase), allergy to contrast (approximately 
fivefold increase), and atopy (approximately fivefold increase). 

References: 
Grainger RG. Intravascular radiological iodinaU<l contrast 

media. In: Grainger RG Allison D, eds. Graingu and Allison~ 
Diagnostic Radiology. 4th ed. London: Churchill Livinptone; 
2001. Online Edition. 
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tions to ionic and nonionic contrast media. A report from 
the Japanese Committee on the Safety of Contrast Media. 
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Key word: Risks of lnfliximab Therapy 
Author: Robert A. Meguid, MD, MPH 
Editor: Susan L. Gearhart MD 

You are treating a 56-year--old woman with Crohn disease 
for recurrent perianal fistulas. Before starting the patient on 
lnfllxlmab, you warn her that she may be at increased risk of 
several compll.catlons. Wh1ch of the following is considered 
the most common compllcation attributable to treatment of 
Crohn disease with intliximab7 

® Anapb:ylaxls 

(!) Lupus-like syndrome 

©Lymphoma 

@ Thberculosis pneumonia 

®Urticaria 

Answer: (A) Anapb:ylaxls 

Radonale: 
Infliximab (Remicade), an anti-TNF antibody, has been shown 
to elicit a clinical response in Crohn disease, including clini
cal remission in up to 50% of patients. Specifically, improved 
healing of fistulas is noted with infliximab treatment. 

Fifty percent of patients experience infectl.ous compll.ca
tions during and following treatment with ln11ixlmab. Up to 
20% of patients treated with inffiximab will develop anaphy
laxis. The development of newer biologic agent& has provided 
alternative therapy for patients who cannot take infliximab 
because of anaphylaxis. 

Tuberc:ulosls has been reported after 1nfllximab therapy. 
Therefore, c:urrent guidelines for use of inlliximab suggest that 
a tuberculin test (purified protein derivative [PPD]) be per
formed before beginning treatment. For patients who ~ 
fest a positive PPD isoniazid should be administered during 
1nfllximab treatment. For this reason. the occurrence of this 
complication in the United States is rare. and development 
of tuberculosis ill thought to be sec.ondary to reactivation 
of a prior exposure. Other infectious pathogens a.ssodated 
with lnfll.xlmab use include Pneumocy&ti8 }b'tJYect (previously 
named Pneumocystis carlnU). Legionella spp., and Listeria 
monocytogenu. 

During a clinical trial of infliximab, 5 of 500 patients treated 
developed lymphoma. However, fuur of these patients were 
being treated with intllxlmab for rheumatoid arthritis and only 
one for Crohn disease. The investigators concluded that there 
is no direct evidence supporting that infliximab increases the 
risk of the development of lymphoma. A lupwrlike reaction to 
inftiximab is rare but serious. 
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1B47 

Key word: Adaptive Immunotherapy 
for Tumors 
Author: Susanna M Nazarian, MD, PhD 
Editors: Charles M Balch, MD, FACS, and LisaK. Jacobs, MD 

You are a tumor researcher trying to find novel c:ancer treat~ 
menb. One of your projects invulves const:ructing a tumor 
vac:dne for breast c:ancer. Suc:h a vacdne would take advan
tage of whic:h of the following aspects of the immune system 
to prevent c:anc:er? 

@ Ac:tl.vation of latent T c:eUs ln the thymus 

@ Adaptive immunity 

© Cytokine activation 

@ Innate immunity 

® Type IV hypersensitivity reac:tl.an 

Answer: (B) Adaptive Immunity 

Rdonale: 
Cancer vacclnes make use of the body's adaptive Immune sys-
tem. whic:h clliferent1atea •aelf" from •nonselt" 1he adaptive 
immune sysmn is composed of T and B c:ells. The immune 
JYStem is generally "tolerant" of established c:ancer5, and 
tumor cells secrete factors to black the activation of dendritic 
c:eUs and Induce tolerance. Dendritl.c: c:eUs are the cell type 
respanaible !or regulatiQg adaptive immunity. 

Cancer vac:dnes may be composed of c:ancer peptide!, 
genes carrying sequence for a peptide or antigen or entire 
tumor l}'lates. After vaccination. the antigen is presented an 
the surface of the major histocompatibility I (MHC I) mol
ecule, promulgatiQg an lmmune response. These techniques 
have been used ln breut colon, renal, melanoma, and head 
and nec:k cancer, with demonstrated immunity of the vac:ci
nated patient apinst tumor antigens. However. there have not 
yet been widespread studies documenting tumor regression 
with c:anc:er vaoclne administra.tl.on. 

References: 
Ubuttl SK. Cancer. In: Mulholland MW; Lillemoe KD, 

Doherty GM. Maier RV. Simeone DM, Upc:hurc:h GR, ech. 
~folll& Surguy. Scientifo; Pri1tdpla & Practice. 5th 
eel. Philadelphia, PA: Uppincott Williams & WUkins; 2011. 
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1B48 

Key word: Zinc Deficiency Secondary to TPN 
Author: Bonnie E. Lonze, MD, PhD 
Editor: David T. Efron, MD, FACS 

A 37 -}"!ar-old woman with Crohn disease who hu been man~ 
aged on total parenteral nutrition !or 6 months complains 
of nonheallng ulcers on her lower extremities. On phJlllcal 
examination she hal bilateral pretibial erythematous areas 
with blisters, pustuleJ, and 5Uperticlal ulcerations. Whic:h of 
the following elemental deficiencies would be most comistent 
with this clinical pi.cture? 

@Chromium 

@Copper 

©Iron 
@ Selenium 

®Zinc: 

Anawer: (E) Zinc 

Rdonale: 
Zinc is a cofactor !or hundreds of enzymes essential for pro
ceaae5 including wound healing, immunity, c:ell growth. and 
cell divilion. SymptODUI of zinc deficiency include the derma~ 
titis that is described above. The skin lesions seen in acquired 
zinc: de:fidency are the ame lesions obJerved ln the genetl.c: 
l)'lldrome ac:rodermatl.tis enteropathica. In this autosomal 
recessive 5p1drome, a mutation in a gut transmembrane 
protein leads to impaired enteral absorption of zinc. Other 
symptoms of zinc defidency include alopecia, diarrhea, poor 
wound healing, recurrent lnfec:tl.ona, and hypogonadism In 
developing males. Iron deficiency manifests u a hypochromic: 
microcytic anemia and its symptoms are those seen in anemia 
suc:h as easy fatigability and muscular dysfunction. Copper is 
a cofilctor for several antioxidant enzymes. Copper deficiency 
results ln neutropenia, an Increased susceptibility to l.nfec
tiona, and a hypochromic: mic:roc:ytlc anemia that ls refractory 
to iron supplementation. Selenium is a cofac:tor for a peroxi
due enzyme that has activity in multiple tissue types. Defi~ 
dency c:an lead to a spectrum of clinical pictures, Including 
a fatal cardiomyopathy. Symptoms associated with selenium 
deficienc:y include neurologic deterioratl.on, visual changes, 
hyperpigmentation of the skin, and nail bed discoloration. 

Reference•: 
Leung FY. Trace elements in parenteral micronutrition. 
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1849 

Key word: Most Common Side Effect of 
Pancuronium 
Author: Jayme E. Locke. MD, MPH 
Editor: David T. Efron. MD, FACS 

A 62-year-old man has developed acute respiratory distress 
syndrome 1 week after abdominal aortic aneurysm repair. 
Multiple efforts to control his high-peak airway pressures 
have been unsuccessful. and you have dedded to use muscle 
relaxants on him. in order to facilitate ventilation. While pre
paring pancuronium for administration, the nurse asks what 
is the mort likely aide effect of this paralytic? 

® Central nervous system toxicity 

® Histamine release 

© Hypotension 

@ Residual motor weakness 

® Tachycardia 

Answer: (E) Tachycardia 

Rationale: 
Neuromuscular relaxants are either competitive (nondepo
larizing) or noncompetitive (depolarizing) inhibitors of the 
neurotransmitter acetylch.ollne, at the neuromuscular junc
tion. The only noncompetitive lnhibitor in use clinically is 
succinylcholine. Succinylcholine cannot be reversed, but does 
have a short duration of action. as it is quic:ldy degraded by 
plasma cholinesterues. The remaining paralytics in use din1-
cally are competitive lnhibiton, and thus, their effects can be 
reversed. There are three main competitive paralytics with 
long duration of action (approximately 1 hour): Pancuronium, 
pipecuronium, and doxacurium. None of these agents are 
associated with histamine release, but all have some cardio
vascular side etrects. In particular. the mort common side 
effect associated with the administration of pancuronium is 
tachycardia. In addition, with prolonged use, pancuronium is 
associated with muscle weakness. 

There are several intermediate-acting competitive para
lytics in clinical use. including atracurlum, vecuronium, 
rocuronium, and mivacurium. Both vecuronium and 
rocuronium have the advantage of not causing cardiovascular 
side effects. However, both atracurium and mivacurium are 
associated with histamine release. 

Reference: 
Kheterpal S, Rutter TW; Tremper KK. Anesthesiology and 

pain management. In: Mulholland MW, Ullemoe KD, 
Doherty GM, Maier RV, Upchu.rc:h GR, eds. Gretli'Jjield'l 
Surgery: Scientific Prlnclplu & Practice. 5th ed. Philadel
phia, PA: Lippincott Williams & Wilkins; 2011. 

1B50 

Key word: Staging of Hepatocellular 
Carcinoma 
Author: Clinton D. Kemp, MD 
Editor: Martin A. Mabry, MD, MPH 

A 43,year-old woman with Hepatitis C and hepatocellular 
carcinoma undergoes orthotopic liver transplantation. Her 
explanted liver demonstrates a solitary, 4.9-cm hepatocellu, 
lar carcinoma with evidence of vascular invasion but without 
spread to regional lymph nodes. The stage of her hepatocel
lular carcinoma is: 

@Stage! 

@ Stagell 

© StagelllA 

@StagelliB 

® StageliiC 

Anrwer: (B) Stage II 

Rationale: 
Although the incidence of hepatocellular carcinoma ln. the 
United States is quite low (less than 5 cases per 100,000 peo, 
pie), it remains of high worldwide significance as it is the fifth 
most common tumor across the globe. 

Hepatocellular carcinoma arises from abnormal liver 
parenchymal cells in the setting of cirrhosis from any etiology, 
such as alcohol or chronic: viral infections (Hepatitis B and 
C). Vual hepatitis, especially Hepati.t:ia C, is the most common 
predisposing &.ctor to hepatocellular carcinoma. 

The diagnosis of hepatocellular carcinoma is attributed 
to a hepatic mass with characteristic features observed on 
abdominal imaging in a patient with a history of chronic: liver 
disease and an elevated alpha,fetoprotein level in the serum. 
Rarely are biopsies of these lesions indicated given a convinc
ing scenario, because of the associated danger as these lesions 
may bleed and the possibility of tumor seeding during biopsy. 

The staging of hepatocellular carcinoma is based upon the 
TNM system set forth by the American Joint Committee on 
Cancer (AJCC). The 2002 classification system is provided 
here. Tumors of any size without vascular invasion are clas, 
si1ied as Tllesions. Those less than 5 an with vascular inva
sion, or multiple tumors less than 5 em are classified as T2 
lesions. Multiple tumors greater than 5 em or a solitary tumor 
that involves a major branch of a hepatic or portal vein is a 
T3 tumor. T4 tumors are those that demonstrate invasion of 
adjacent organs (except gallbladder) or spread to the visceral 
peritoneum. 

Those tumors without evidence of lymphatic spread are 
staged bued upon the size of the primary tumor from Stage I 
to Stage WB. Stage me tumors are those with regl.onallymph 
node metastases. Stage IV tumors are those with evidence of 
distant metastasis. 

This lesion is less than 5 em but with vascular invuion, 
and it is a T2 tumor. There is no evidence of lymphatic (NO) 
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or metutatic (MO) disease; thus this tumor is T3NOMO or 
StageiL 

The treatment of hepatocellular carcinoma 1s prbnarily 
surgical with either anatoml.c resectl.on or orthotopic liver 
transplantation. Criteria for orthotopic: liver transplantation 
for hepatocellular carcinoma are based upon the Milan crite-
ria and patients eligible for this treatment are those with soli
tary tumors less than 5 em In size, or patients with three or 
less tumors, all of which are less than 3 em In slze. 

Figure based upon the AJCC, 6th ed. Cancer Staging Man# 
ual. 2002. and adapted &om reference below. 

'mM Claeeification 
Primary Tumor m 

Nodal Status {N) 

Metastasis CMI 

Staclnc 
T 
T1 
T2 

lilA T3 
IIIB T4 
IIIC AnyT 
IV Anyl 

Reference: 

TX 

TO 
T1 

Primary tumor not able to be 
assessed 
No evidence of tumor 
Solitary tumor wi1ttout vascular 
invasion 

T2 Solitary tumor wi1tt vascular 
invasion 
Multiple tumors, all less than 5 em 
in diameter 

T3 Multiple tumors greater than 5 em 
Tumor involving major branch of 
hepatic or portal vein 

T4 Tumor directly invading adjacent 
organ (except gallbladder) 

NX 

NO 

Nl 

MX 

MO 

Tumor spread to visceral 
peritoneum 
Regional lymph nodes not able to 
be assessed 
No evidence of regional lymph 
node metastasis 
Regional lymph node metastases 
present 
Distant metastasis not able to be 
assessed 
No evidence of distant metastasis 

Ml Distant metastasis present 

N M 
NO MO 
Nl Ml 
N2 M2 
N3 M3 
Nl MO 
AnyN Ml 

Strasberg SM, Uneham DC. Tumors of the pancreas, biliary 
tract, and liver. In: Souba WW, Fink MP, Jurkovich GJ, 
Kaiser LR, Pearce WJ:t Pemberton JH, Soper NJ, eds.ACS 
Surgery: Principlu and Practice. New York, NY: WebMD; 
2004:511-514. 

1B51 

Key word: Most Representative Descriptive 
Statistic 
Author: Jayme E. Locke, MD, MPH 
Editor: Dorry L. Segev, MD, PhD 

The policymakers at your institution would like to implement 
a new warfarin protocol for patients with aortic valve replace~ 
ments. They would like you to provide them with the Inter
national normalized ratio (INR) value that best describes the 
current population of aortic valve replacement patients with 
stable INR levels. Assume the INR levels are normally distrib# 
uted among your patient population. What test statiatic: would 
be best to provide them? 

@Mean 

@Median 

©Mode 

@ Standard error 

® z statistic 

Answer: (A) Mean 

Radonale: 
The mean is the mathematical average, and is the best mea# 
sure of central tenclency if the unit& on the scale are equal. 
particularly when the valuH are distributed symmetrically 
(normal distribution). On the other hand, If the underlying 
distribution is non-normal and extreme outlier values exist. 
the median is a better descriptor. The median represents the 
50th percentile. The mode is the most frequently occurring 
value. 

Reference: 
AronA, Aron EN, Coups EJ. Stati8tic8 for the Behavioral and 

Social Scltmcu: A Brief Course. 3rd ed. New York, NY: 
Prentice Hall; 2004. Accessed August 15, 2007. Online 
Edition. 
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Key word: Characteristics of Confidence 
Intervals 
Authors: Jayme E. Locke. MD, MPH, and Susanna M. 
Nazarian. MD, PhD 
Editor: Dorry L. Segev, MD, PhD 

Medicare is considering whether to continue funding guttie 
bypass procedures. A key con.cem of the Medicare officials 
is the average weight loss among guttie bypass patients. 
Your institution has been asked to provide d\em. with evi
dence demonstrating the associated probability of weight loss 
reported by your center. What information should you pro
vide to the medicare officials? 

@ 95% confidence interval of the mean clliference between 
preoperative and postoperative weights 

@ 95% confidence interval of the median difference 
between preoperative and postoperative weights 

© Mean difference between preoperative and postopera
tive weights 

@ Median di.frereru::e between preoperative and postopera
tive weights 

® Mode of the difference between preoperative and post-
operative weights 

Answer: (A) 95% confuience interval of d\e mean difference 
between preoperative and postoperative weights 

Rationale: 
The mean, median, and mode represent point estimates, and 
as a result these values do not provide an estimate of how 
likely the weight loss 1s to occur. A 95% confidence interval, 
on the other hand, reflects the interval within which the true 
weight loss will fall for 95% of the subjects in the study. Sup
pose the 95% confidence interval for kilograms (pounds) of 
weight loss for gastric bypass patients from your center is 
[2 kg, 20 leg] ([5 lb, 45 lb]), with a median loss of 9.(17 kg 
(20 lb). Then in a survey of 100 of your gastric bypass 
patients, the true weight lou will fall between 2.27 kg (5 lb) 
and 20.41 kg (45lb) 95 times. A narrower confidence inter
val would describe greater assurance of the truth falling near 
the point estimate. For instance, a 95% confidence interval of 
[8 kg, 10 leg] ([17lb, 23 lb]) for the same median of 9.07lcg 
(20 lb) reflects that in 100 cases, the true weight loss for that 
individual would lie within 1.36 kg (3 lb) of the average of 
9.071cg (20 lb) for 951ndividuals. 

A confidence interval of 95% 1s commonly used, as this 
incorporates samples within two standard deviations of the 
mean in either direction. However. other confidence in.terva1s 
such as 90% or 99% are also used in dinlcaJ. investigation. 

Reference: 
Dawson B, Trapp RG. Basic and CU!Jical Blostati8tlc8. 4th ed. 

Philadelphia, PA: McGraw-Hill Companies; 2004:23-60. 

1B53 

Key word: Perioperative Treatment 
of Hemophilia 
Author: Susanna M. Nazarian, MD, PhD 
Editors: Martha A. Zeigez:. MD, FACS, and Konstantinos I. 
Makris, MD 

A 10..year-old boy develops right lower quadrant pain. nausea, 
vomiting, and a fever. You suspect appendicitis and plan for an 
emergent appendectomy. As you are preparing to transport 
him to the operating room. his parents mention that he has 
hemophilia A. What should you administer for this condition? 

@ Cryopreclpltate 

@ factorVII 

© factorVIll 

@ Fresh frozen plasma (FFP) 

® VitaminK 

Anrwer: (C) factor Vlll 

Rationale: 
Patients with hemophilia A have a lack o£ or reduced activ
ity of, factor VD.L As with hemophilia B (Christmas disease), 
hemophilia A is inherited as a sex-linked recessive trait, and 
thus is seen primarily in males. Hemophilia is categorized as 
mild if factor levels are between 5% and 50% of normal levels, 
moderate if factor levels are between 196 and 5% of normal 
levels, ands~ifd\ey are less than 1% of normal levels. Mild 
hemophilia does not cause spontaneous bleeding and may 
elude diagnosis until adulthood. whereas severe hemophilia 
is marked by spontaneous hemorrhages into muscles, joints, 
and soft tissues. 

The best treatment for these patients prior to invasive pro
cedures is the replacement of the deficient factor (VUI for 
hemophilia A, IX. for hemophilia B. and Xl for hemophilia C). 
The administration of recombinant factors rather than ffP 
can llmlt transfusion reactions and prevents antibody sensi
tization, which is prevalent in 15% to 30% of these patients. 
The infusion of DDAVP (1.-deamino-8-D-arginine vasopres
sin (D)) causes a two- to threefold increase in circulating fac
tor VW levels. Howevet; this may lead to depletion of factor 
stores and unsa:feJ:y low factor levels following surgery. Cryo
precipitate is another treatment option but carries a higher 
risk of blood-bome disease transmission, since eac:h unit is 
pooled from plasma from multiple donms. 

During surgery on patients with hemophilia, the factor lev
els should be monitored. For minor surgery on patients wid\ 
hemophilia A, a factor level greater than 30% of normal lev, 
els is desired for 3 to 4 da}'l postoperatively. Major surgery 
requires factor levels between 80% and 10076 of normal levels 
for 4 days, and then greater than. 50% for an additional 3 to 
7 days, postoperatively. Cardiovascular; prostate, and neuro
surgery require factor levels of 100% for 3 days, then between 
80% and 100% of normal level& for an additional 7 to 10 dap 
postoperatively. factor levels should be checked every 8 to 
12 hours following surgery, equivalent to the half-llfe of factor 
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Common Con&enital Coq11lation Disorders: Diq;n01i1 and Truatm~ 

Di1order Deficiency Te1t{1) Re1ult(a) 
Hemophilia A Factor VIII Normal PT, prolonged PIT, reduced factor VIII 

Hemophilia B 
Christmas disease 
Parahemophilia 
Factor VII deficiency 

Factor IX 

FactorY 
Factor VII 

Normal PT, prolonged PIT, reduced factor IX 

Prolonged PT/PTT, reduced factor V 
Prolonged PT/PTT, reduced factor VII 

Stuart-Power defect Factor X Prolonged PTjPTT, reduced factor X 
Hemophilia C Factor XI Normal PT, prolonged PIT, reduced factor XI 
_..;.Ha""'g!..:.em'-'a"'"n:....:tra:..;;;.;.;;it ___ _;.F..:;.acto.:....:..:..;r_;.XI,;;;.I ____ Nc.:.;or'-'m.;.::a.:....l PT.__,_,, prolonged PIT, reduced factor XII 
Prekallikrein Normal PT, prolonged PIT, reduced level 
High molecular Normal PT, prolonged PIT, reduced level 
weight kininogen 
von Willebrand disease 

A~brinogenemiiV 
hypo1ibrinogenemia 
Factor XIII deficiency 

Hypoprotflrombinemia 

von Willebrand 
factor 
Factor I 

Factor XIII 

Factor II 

Normal PT/PIT, prolonged bleeding time, 
reduced 'liWF 
Prolonged PT/PTT and 1tlrombin time, and 
decreased fibrinogen level 
Normal PT/PIT, decreased factor XIII 

Prolonged PT/PTT and 1tlrombin time, 
decreased factor II 

Treatment 
DDAVP or replete wi1tl FFP or factor VIII 
concerrtrate 
Replete wi1tl FFP or factor IX concentrate 

Replete wi1tl FFP or factor V concentrate 
Replete wi1tl FFP or activated factor VII or 
factor VII concentrate 
FFP, factor IX concentrate 
FFP, factor XI concentrate 
None, no abnormal bleeding'-'-n;.:_oted:.:..;;;_ __ _ 
None, no abnormal bleeding noted 
None, no abnormal bleeding noted 

DDAVP, factor VIII concentrate, 
cryoprecipitate 
FFP or cryoprecipitate 

FFP, cryoprecipitate, or factor XIII 
concerrtrate 
FFP or cryoprecipitate, factor IX concentrate 

'PT, pro1hrombin time; PIT, partial1tlromboplastil time; DAVP, deamhcHirgi'lhe vasopressh; FFP, fnlsbfrozen plasma; VHF, van W!llebr111dfactor; OOAVP, 1-deamilo
Sotrgi'lile vasopressn. 
Reprinted with permission from: Comerota AI, Miller MT. Hemorrflaijc risk and blood componen1s.. m: Fischer JF, Bland Kl, ells. Mastery af SUJB'flry. 51h ed. flllade_,hia, 
PA: L~Jlincott Wiliams & Wikins, 2007:90. 

VIII. The dose of factor vm can be cal.c:ulated uslng the fol
lowing formula: 

Dose of foetor V1H (IU) = % (UidL) de.sired ri.se in pbuma 
fiu;tor VID. leW!Il x body weight (kg) x O.S 

In this particular case, given the urgent nature of the sur
gery, factor vm should be administered prior to, and during 
surgery, as there will likely not be time to check factor levels. 

Reference: 
Comerota AJ, Miller MT. Hemorrhagic risk and blood com~ 

ponent:s. In: Fischer JE, Bland KI, eds. Mastery of Surgery. 
5th ed. Philadelphia, PA: Lippincott WUllams &: Willdns; 
2007:89-90. 
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Key word: Staging of Soft Tissue Sarcoma 
Author: Clinton D. Kemp, MD 
Editors: Charles M Balch. MD, FACS, and Lilla K. Jacobs, MD 

A 35,year,old man is referred to you with an asymptomatic, 
12-c:m. mass in his left thigh. Magnetic resonance imaging 
(MRI) of the thigh and computed tomography (CT) of the 
chest demonstrate no evidence of nodal or distant metastases. 
A core-needle biopsy is interpreted as fibrosarcoma. You p~ 
form a radical resection and the final pathology returns as a 
moderately differentiated fibrosarcoma. The most important 
prognostic fuctor in soft till sue sarcomas is the: 

@ Location of the primary tumor 

@ Histologic grade of the tumor 

© SJze of the prbnary tumor 

@ Presence of nodal metastases 

® Presence of distant metastues 

Answer: (B) Histologic: grade of the tumor 

Rationale: 
Soft tissue sarcomas are rare tumors and account for less than 
1% of all adult tumors and 7% to 15% of pediatric tumors. 
Approxim.atel.y 6,000 to 8,000 new cases are diagnosed in the 
United States each year. 

Histologically soft tissue sarcomas comprise a wide wriety 
of subtypes with the most common being malignant fibrous 
histiocytoma, leiomyosarcoma, and liposarcoma. More than 
half of these tumors occur in an extremity, followed by the 
trunk and retroperitoneum. The majority of patients have no 
predisposing factors identified, although patients with genetic 
syndromes such as Li,fraumeni, neurofibromatosis, and 
famillaJ. adenomatous polyposis are at higher risk, as are those 
patients with prior radiation exposure or chronic lymph
edema. Cardnogen exposure and trauma have also been. 
implicated in the pathogenesis of these tumors. A variety of 
genetic: mutations in these tumors have been identified. 

Survival mr softtillsue sarcomas is SO% to 60% at 5 years, with 
most patients eventually dying of metastatic disease. Disease
free survival is inversely correlated with local recurrence and 
development of distant met:astases. 1\uuor spread 1s primarily 
hematogenous with the lunp as the most common site. fol, 
lowed by the livezt bone, and brain. Lymphatic metastasis is rare. 

Workup for these lesions includes lncislonal or core biopsy 
for tissue diagnosis and chest cr to evaluate for distant 
metastases in the lung. Treatment involves radical soft part 
resection, with adjuvant radiation for tumors at high risk of 
recurrence. Recurrent and metastatic tumor can be resected. 
resulting in prolonged survival. Unresectable local or distant 
metastases can be treated with systemic chemotherapy. 

The American Joint Committee on Cancer has published 
a staging system for soft tissue sarcomas that includes histo, 
logic grade in addition to tumor size, nodal metastaai.s, and 
distant metastasis. In fact, for soft tissue sarcomas, the single 
most bnportant prognostic indicator ls histologic grade. The 
factors that are utillzed in determining histopathologic grade 

include degree of dJ1feren.tlation, cellularity, number of mito
ses per hJgh-power fiel.d. pleomorphlsm, and necrosis. There 
1s a direct correlation between histologic grade and metastatic 
potential, with only 5% to 1096 of patients with low~grade 
tumors developing metast:uis as compared to 5006 to 6096 of 
patients with hJgh-grade lesions. 

7ti'l Edition AJCC Soft·tistut Sarcoma Sta&in& Sptem 
Prhary Tumor (T) 
TX Primary tumor cannot be assessed 
TO No evidence of primary tumor 
T1 Tumor s5 em in greatest dimension 

Tla Tumor above superficial fascia 
Tlb Tumor invading or deep to superficial fascia 

T2 Tumor >5 em in greatest dimension 
T2a Tumor above superficial fascia 
T2b Tumor invading or deep to superficial fascia 

Rqlonal Lymph Node~ {N) 
NX Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis 
Nl Regional lymph node metastasis 
Dlltant Metastasis (M) 
MX Distant metastasis cannot be assessed 
MO No distant metastasis 
Ml Distant metastasis 
Histopatholocical Grade {G) 
GX Grade cannot be assessed 
Gl Grade 1 
G2 Grade2 
G3 Grade 3 

Stage I 
A 

8 

Stage II 
A 

B 

Stage Ill 

Stage IV 

Tla NO MO Gl, Gx 
Tlb NO MO Gl, Gx 
T2a NO MO Gl, Gx 
T2b NO MOGl, Gx 

Tla NO MO G2, G3 
Tlb NO MO G2, G3 
T2a NOMOG2 
T2b NO MOG2 
T2a, T2b NO MO G3 
Any T Nl MO Any G 
Any T Any N Ml Any G 

Rapriltad with pennission from: Caudle AS, Dalman KA, Connier JN. Soft 
tissue and bone sarccrna. m: Feig BW, Cormier JN, Ching CO, eds. The M.O. 
Anderson SUI!Iielll Oncology Handbook. 51h ed. Pfliladel!)tlia, PA: Uppilcott 
Williams & Wilkils; 2012. 

References: 
Caudle AS, Delman KA, Cormier JN. Soft tissue and bone sar, 

coma. In: Feig BW. Cormier JN, Ching CD, eds. The M.D. 
Ander8on Surgical Oncolcgy Handbook. 5th ed. Philadel
phia, PA: Upplncott WlWarns & Wilkins; 2012. 

Singer S. Soft tissue sarcomas. In: Townsend CM Tli Beau
champ RD, Evers BM, MattoxKL, eds. Sabiston 'Ibtbookof 
Surgtrry.l9th ed. Philadelphia, PA: Elsevier; 2012:768-782. 
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1B55 

Key word: Effects of Rapid Massive 
Transfusion 
Author: Justin B. Maxhimer, MD 
Editor: Dorry L. Segev. MD, PhD 

A 25,year--old man is brought to the trauma bay after two gun, 
shot wound& to the left chest and mid back. His heart rate il 
130 beats per minute, his blood pressure is 80/40 nun Hg, and 
he has a Glasgow Coma Scale of 9. It is estimated that he lost 
approximately 2 L of blood in the field and that he has lost 
another 2 L within the trauma bay during the initial assess-
ment. Which of the following effects would be most likely due 
to rapid re.IWicitation with blood product& in this patient? 

@ Cerebral hemorrhage 

@ Jaundice and rever seen a week later 

© Massive lower-ememlty swelling 

@ Myoglobinuria 

@ Temporary blindness 

Answer: (B) Jaundice and fever seen a week later 

Rationale: 
There are numerous potential adverse results of blood trans-
fusions, and side effects are as.sociated with 20% of tramfu~ 
sion.s. In one study, trauma patients that received an average 
of25 units of blood were exposed to the blood of SO different 
donors, resulting ln. a high antigen exposure. Compllcation.s 
can arise from the preservation process of blood. an adverse 
reaction to the tranafusion, or infectious agents. Clinical com
pllcat!.ons that arise from massive transfusion are most often a 
result of the biologic efi'ed:s of blood preservation or the phys
iologic changes that occur during the storage period. These 
alterations include increased acidity, elevated plasma potas-
sium, and a decrease in 2. 3.-diphosphoglycerate (DPG) levels 
and half~nturation (Pso) values that affect the blood's ability to 
transport oxygen to the cells. In addition to changes a1fec:ting 
the quality of erythrocytes, platelet function decreases with 
storage, and levels of factors V and Vlll drop. Transfusion 
reactions can be immediate and life-threatening, or delayed 
and insidious. 

Acute hemolytic transfusion reaction is a severe, life
threatening condition that occurs once in every 25,000 units 
of infused erythrocytes and is usually caused by an anti, 
gen-antibody reaction to ABO-incompatible blood. Most 
indclents occur as a result of errors in patient lclentlfication 
and the aclministration of incompatible blood. Primary symf' 
toms of rever and hypoten&lon can occur with infusion of as 
little as 0.7 mL, and death has o"urred after infusion of only 
30 mL. Treatment includes immediate dill continuation of the 
blood. hemodynamic and renal support with vasopressors 
and diuretic agents, and avoidance of future incompatibility 
by obtaining an updated blood sample for c:rossmatching. 

Delayed hemolytic transfusion reaction occurs once in 
every 2,500 units of erythrocytes and often goes unnoticed. 
The reaction typically occurs 2 to 14 days after transfusion 

and results in rever, Jaundice, and anemia. Delayed hemg, 
lytic transfusion reaction results from the clearance of the 
antibody-coated erythrocyte by the reticuloendothelial sys
tem. Therapy includes treating the anemia should symptoms 
develop and transfusion of antigen-negative blood if needed 
in the future. 

Transfusion-related acute lung injury (TRALI), or noncar
dlogenic pulmonary edema, is a reaction caused by antibod
ies in the donor blood that react against the leukocytes of the 
recipient. The estimated rate of occurrence is once in 10,000 
units. Symptoms include bronchospasm, hypoxia, fever, and 
dl1fuse bilateral pulmonary infiltrates and occurs less than 
6 hours after transfusion. Pulmonary failure usually ensues 
and mechanical ventilatory support is required. Full recovery 
occurs within 2 to 4 da}'l, but occasionally takes as long as 
7 days. Chest radiograph is not a definitive diagnostic tool. 
in that the signs and symptoms are sometimes confused with 
those of congestive heart failure or of adult respiratory dis
tress syndrome. 

Anaphylactic reactions to blood transfusions are rare. 
occurring only once in 150,000 units, and often the exact 
allergen is never identified. Cllnlc:al signs generally occur 
shortly alter the transfusion is begun and include swelling of 
the throat and hypertension followed by chills, flushing, bron, 
chospasm, and gastroin.testi.nal. distress. Treatment includes 
immediate dilcontinuation of the blood, administration of 
epinephrine and corticosteroids, avoidance of fresh frozen 
plasma ln. the future, and infusion of only washed blood to 
d~reasethealler~npoten~ 

Reference: 
Sloop GD, Friedberg RC. Complications of blood transfusion: 

How to recope and respond to noninfectious reactions. 
Po.stgrad Med. 1995;98(1):159-172. 
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Key word: Treatment of Urokinase Overdose 
Author: Robert A. Meguid, MD, MPH 
Editor: Dorry L. Segev, MD, PhD 

On postoperative day 4 after a Whipple procedure, a 
patient develops symptoms consistent with massive pulmo~ 
nary embolism. Computed tomography confirms a saddle 
embolus. After emergent lytic therapy with uroldn.ase, the 
patient is bleeding from the surgl.cal site. Which of the follow~ 
ing options is the best choice to treat the bleeding? 

@ Aminocaprolc add 

® Cryoprecipitate 

©Dextran 
@ Fresh frozen plasma 

® Packed red blood cella 

Answer: (D) Fresh frozen plasma. 

bdon•le: 
Absolute contraindlcations to lytic therapy include active 
intemal bleeding, c:erebrovucular accident within 2 months, 
and intracranial diaeue. Relative contraindications include 
surgery 01: tn.UIIlll within 10 days, likelihood of left heart 
thro.mbus, episodes of serlow gastrointestinal bleeding within 
90 days, hypertension, pregnancy, bacterial endocarditis, and 
diabetic hemorrhagic retinopathy. 

Of the lytic agents currently in use, urokinase is one of 
the uwat eocpenaive. While the half~life of .streptokinase i.l 
80 minutes, that of urokinase ls 15 minutes, and that of tissue 
plasminogen activator (t-PA) is 4 minutes. While streptold
nase use carries the risk of severe allergic reactions, urokinase 
and t-PA do not. Both urokinase and t~PA are metabolized by 
the liver. The meclumiml of action of all three de.scribed lytic 
agents is ac:tival:l.on of plasmlnogen into plasmln on the fibrin 
surface, resulting In degradation of fibrin clots. The resulting 
activity of these lytic asents is fibrin specific. 

Bleeding, the moat common adverse reaction to uroJd.. 
nue adminlatration. can be treated with t:ransfusl.on of whole 
blood or fresh frozen piuma. whlch restores plasma. fibrin. 
Cryoprecipitate must be administered in combination with 
packed red blood cells fur etrective control of bleeding after 
urokinase overdose. Aminocaproic acid is considered a last 
re~ort for treatment of bleeding after urokinue overdose, u 
ltl effu:acy hu not been documented in humans. Dextran 
should not be wed for treatment ofbleeding. 

References: 
Henke PI<, Wakefield TW. Hemostasis. In: Mulholland MW, 

Lillemoe KD, Doherty GM, Maier RV, Upchurch GR. eds. 
GrBtmfodd'a Srggery: ScWztific Principia & Practice. 5th 
eel. Philadelphia, PA: Lippincott William.a & Willdna; 2011. 

Owings JT. Venous thromboembolism. In: Souba WW, Fink 
MP, Jurkovich GJ, Kaiser LR, Pearce WH, Pemberton JH. 
Soper NJ, eds. ACS Surpy: Principles and P1Yu:tice. 4th 
eel. New Yor~ NY: WebMD; .2004:730-731. 

Phyaidan.l D~ Reference. 403-404. Montvale, NJ: Medical 
Economics Company; 1996. 

1B57 

Key word: Urinary Retention 
Post-hemorrhoidectomy 
Author: Robert A. Meguid, MD, MPH 
Editor: Arthur L. Burnett. MD, MBA, FACS 

You receive a phone call from a 62-year-old female complain~ 
ing of inability to urinate. Ten hours prior, she underwent a 
hemorrhoidectomy. How should you manage this problem? 

@ Tell the patient not to worry, that she will urinate 
eventually 

® Tell the patient to contact you again if she does not 
urinate within 24 hours of the surgery 

© Tell the patient to drink more fluids 

@ Tell the patient to phone the urologist on c:all 

® Tell the patient to return to the emergency department 
for placement of a Foley catheter 

AnJRr: (E) Tell the patient to return to the emergency 
department for placement of a Foley catheter 

btlonal•: 
Urinary retention is a common complication after surgery for 
anorec:tal disease, occurring in approximately :20% of patients 
after hemorrhoidectumy. The etiology i.l likely due to reflex 
spasm of the pelvic mwculature due to postoperative pain. 
Independent rlak factors for urinary retention after hemo~ 
rhoidectomy include female sex, resection of more than three 
hemorrhoids, diabetes mellitus, the need for postoperative 
pain medicatio01, and the presence of urinary symptom~ 
preoperatively. 

Patients typ1.cally encounter urinary retention after local 
anesthesia wears off. In this case where the patient has not 
voided at all, her bladder mo.st likely would contain at least 
500 to 700 cm5• Accepted treatment is placement of a Foley 
catheter for at leut 12 hours, u well as improved pain control. 
It is inappropriate fur patients to undergo the discomfort of 
urinary retention at home, or to delay treatment. 

Adequate postoperative pain control reduces the incidence 
of urinary retention threefold. and perioperative fluid reatri£.. 
tion reduces it twofold. Gi:vlng more fluids in the setting of 
no improvement in pain control and no urinary catheter will 
worsen the patient's d1scomfort. 

References.: 
Kodner IJ. Anal procedures. In: Souba WW, Rnk MP, Jurkov

ich GJ, Kaiser LR, Pearce WH. Pemberton JH, Soper NJ, 
eds. ACS ~: Principle& tUUl Prtu:tice. 4th ed. New 
York, NY: WebMD; .2004;628. 

Toyonaga T, Mllt:lushlma M, Sogawa N, et al.. Postoperative 
urinary retention after surgery for benign anorectal dis
ease: Potential risk factors and strategy fur prevention. lnt 
I Colorectal Di&. 2006:21(7):676-682. Epub 2006 Mar 22. 
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1B58 

Key word: Treatment of Infected IV Site 
Author: Susanna M Nazarian, MD, PhD 
Editor: Julie A. Freischlag. MD 

During afternoon rounds, a patient who is 3 days status post 
right hemicolectomy complains of right arm pain. You note 
that the arm has a peripheral intravenous (IV) in it with sur
rounding warmth and erythema. What is the best course of 
action? 

@ Begin a 3-day course of IV cephalosporin antibiotics 

@ Draw two sets of peripheral blood cultures 

© Elevate the a1fected arm and alternate warm com~ 
presses and ice packs 

@ Order a stat right upper--extremity venous duplex 

@ Remove the peripheral IV 

Anawer: (E) Remove the peripheral IV 

Radon ale: 
Treatment of a potentially infected peripheral rv catheter slte 
should begin with removal of the suspected catheter. Further 
treatment depend& on the physical examination and clini~ 
cal status of the patient. Local infections devoid of 5)'1rtemic 
responses, such as leukocytosis and fever, may be treated by 
removal of the peripheral rv catheter followed by elevation of 
the extremity and application of warm compresses. The physi, 
cian should be attuned to signs of thrombophlebitis: Streak
ing redne.ss, swelling of the arm, and a palpable cord. Such 
findings should heighten suspldon of septic thrombophlebitis 
and a duplex should be obt2lned to check for thrombosis of 
the involved vessel. IV antibiotics should be instituted follow, 
ing the procurement of blood cultures. If a prior IV catheter 
site continues to have evidence of purulence or if there is per~ 
slstent gram-positive bacteremia after removal of all IV cath
eters, the patient may require operative exploration to remove 
the entire length of the affected vein. Staphylococcus aureus 
is the most common cause of suppurative thrombophlebitis. 

Reference: 
Fry DE. Blood cultures and infections in the patient with the 

septic response. In: Souba WW, Fink MP, Jurkovich GJ, 
Kaiser LR, Pearce WH. Pemberton JH. Soper NJ, eds. ACS 
Surgery: Prlnclplu and Practice. New York, NY: WebMD; 
2004:1271-1272. 
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lGOl 

Key word: Diagnosis of Appendicitis versus 
Acute Ileitis 
Author: Susanna M Nazarian, MD, PhD 
Editor: Dorry L. Segev. MD, PhD 

A 46--year,old woman comes to the emergency department 
complaining of acute right lower quadrant pain. How could 
appendicitis be dJ1ferentlated from acute ileitis? 

@ Colonoscopic biopsy 

@ Development of acute or subacute pain in the right 
lower quadrant 

© Elevated white blood cell count 

@ Presence of diarrhea 

@ lhl.c:kened mesenteric lymph nodes on radiographic 
imaging 

Answer: (E) Thickened mesenteric lymph nodes on radio
graphic: imaging 

Radon ale: 
Acute ileitis may masquerade as acute appendic:ltis. Both pres
ent primarily as acute or subacute pain ill the right lower quad
rant. The astute clinician may be able to elicit slight differences 
in the history and physical examination: (1) Those patients 
with infectious ileitis may have colicky, illtermittent pain; 
(2) local tenderness in the right lower quadrant may be less 
severe with lleitis than fulmlnant appendlc:lUs; (3) while the 
white blood c:eil count is elevated in both pathologies, the eryth-
rocyte sedimentation rate is typically higher in infectious ileitis. 

In a study of 533 consecutive patients with suspected acute 
appendicitis or appendiceal mass by Puylaert et al., 11.4% were 
actually found to have bacterial enteritis of the ileoc:ecal region 
on ultrasonography. Radiographic: findings suggestive of ileo-
cecal inflammation rather than acute appendicitis include 
enlarged mesenteric lymph nodes and symmetric mural thl.ck
ening of the terminal ileum and cecum. with non:visualization 
of the appendix. Responsible organisms include Campylcbacter 
jejuni. Salmonella enteritidis, and Yminia enterooolitica. Not 
all patient& with ileitis have diarrhea; in this study, only 36% 
patients eventually confirmed to have this diagnosis su1fered 
from diarrhea. Infectious lleltis 1s typically a benign and self
limiting condition-thus effort should be made to exdude it a.s 
a possible mimicker of appendicitis before proceeding to the 
operating room for an appendectomy. ADt:ibiotic treatment is 
typically not necessary, nor 1s operative resection. 

References: 
Melton GB, Li R, Duncan MD, et al Acute appendicitis. In: 

Cameron JL, Cameron AM. eds. Currtmt Surgtcai'Iiu!rapy. 
lOth ed. Philadelphia. PA: Mosby; 2011:219-223. 

Puylaert JB, Vander Zant FM. Mutsaers JAEM Infectious ileo-
cecitis caused by Yersinia, Campylobacter and Salmonella: 
cliniail. radiologic and US findings. EW' RadioL 1997;7:3-9. 

Puylaert JB, Verm.eijden RJ, van der Werf SD, et al.Incldence 
and sonographic: diagnosis of bacteriallleoc:aedtls mas
querading as appendicitis. Lancet 1989;2(8654):84-86. 

1G02 

Key word: Treatment of Recent 4-cm 
Pancreatic Pseudocyst 
Author: Justin B. Ma:xhimer, MD 
Editors: Tunothy M. Pawlik. MD, MPH, PhD, and Matthew 
J. Weiss, MD 

A 60-year,gld man who sufl'era from chronic alcoholism is 
admitted to the hospital with an episode of acute pancreati
tis. He sufi'ered similar episodes in the past-all of which have 
resolved without compllcations. On laboratory studies, he 1s 
found to have an elevated serum amylase level. A computed 
tomography (CT) scan is performed which demonstrates a 
4-cm pancreatic pseudocyst. What would be the best sub~~&
quent treatment? 

@ Esophagogutroduoden.oscopy 

@ Observation and serial CT scans 

© Percutaneous drainage 

@ Puestow procedure 

@ Simple aspiration 

Answer: (B) Observation and serial cr Scan& 

Radon ale: 
Pseudocysts are tltlid collections, usually inflammatory ill 
origin. that arise in or in close proximity to the pancreas. By 
definition. pseudocysts lack an epithelial lining. Most pseudo~ 
cysts are seen in the context of either acute or chronic pancre
atitis. A small proportion of pseudocysts are post-traumatic. 
In children, trauma 1s the most common etiology of pancreatic 
pseudocysts. Pseudocysts developing from acute pancreatitis 
usually are exirapancreatic, loculated collect:iona of amyla~~&
rich fluid that develops within 2 weeks of the onset of the 
attack. It probably results from either the disruption of a pan
creatic: duct or from leakage from the inflamed surface of the 
gland. A ductal communication is not typically demonstrable. 
Moat such peripancreatic "acute fluid collections" resolve 
spontaneously unless they contain a large amount of necrotic 
material or become infected. Some persist and develop a wall 
of fibrous granulation tissue. 

The pseudocyxts of chronic pancreatitis may result from 
one of two pathogenic processes. First, a necrotic collecr 
tion may develop as a complicatl.on of an attack of acute-on
chronic pancreatitis. Secondly, a retention collection may 
occur a.s a result of blockage of a major branch of the pancre
atic: duct by loc:alized fibrosis, a c:alc:ulus, or a protein plug. 
leading to the rupture of the coiTesponding acini O'Malley 
et al noted that pseudo cysts of more than 4 em. resolved spon
taneously at a mean of 3 months after diagnosis although, ill 
one case, resolution did not occur Wltil 28 months. Marin
ghini et aL found that within 1 year after diagnosis, 65% of 
acute pseudocysts resolved. Pseudocyst:& oflesa than 5 c:m in 
size were more likely to resolve than. larger ones. Gouyon et al 
observed a pseudocyst resolution rate of 26% in patients with 
chronic: alcohollc pancreatitis. The median time to regression 
was 29 weeks (range 2 to 143 weeks) and the independent 
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predictive factor of pseudoC}'Irl: resolution or an asymptom
atic course was a size ofless than 4 em. Size was also a maJor 
factor predic:ting pseudocyst resolution ln. the Aranha et al. 
series. The mean diameter of cystic lesions that resolved was 
4 ± 1 em as compared to a diameter of 9 ± 1 em in those cysts 
that did not resolve. Only 4 of 26 pseudocyst& greater than 
6 em in diameter at Initial ex.amlnation resolved. Several more 
studies also confirmed that cysts less than 4 em in diameter 
can resolve spontaneously. 

Reference: 
Andren-&ndberg A. Dervenis C. Pancreatic pseudocysts in 

the 21st century. Part I: classification, pathophysiology, 
anatomic conaideratioiUI and treatment. JOP. 2004;5:8-24. 

1G03 

Key word: Best Test of Successful Treatment 
of H. Pylori 
Author: Robert A. Meguid, MD, MPH 
Editors: Thomas H. Magnuson, MD, and Kenzo Hirose, MD, 
FACS 

A 63-year-old man presents with a •gnawing" upper abdomi
nal pain. He reports that he was diagnosed with a gastric ulcer 
years ago. Which of the following tests is most sensitive in 
diagnosing the patient with infection withHellco#Jadq pylori? 

@ Histologic examination of endoscopic antral biopsies 

® Serum antibodies to H. pylori 

© Upper GI radiographic series 

@ Urea breath test 

® Urease test of endoscopic antral biopsies 

Answer: (A) Histologic examination of endoscopic antral 
biopsies 

Rationale: 
1£ pylori has a strong assoclation with the development of 
peptic: ulcer disease. Treatment with bismuth, metronidazole, 
and tetracycline is associated with eradication of H. pylori and 
peptic ulcers. 

The gold standard of testing for diagnosis of H. pyk>ri is 
histologic examlnation of endoscopic antral biopsies for pres
ence of H. pylori, with 92% sensitivity and 10096 specificity. 

The urease test requires placing the endoscopic: biopsies 
into a gel matrix and looking for color change. While the 
turnaround time for the urease test using endoscopic antral 
biopsies is quicker than histology, it has 90% sensitivity and 
10096 spedfidty. 

The urea breath test, also known as the uc or UC.urea 
breath test, while noninvasive, is limited to 90% sensitivity. 
All of the aforementioned tests can give false negatives if the 
patient has wtdergone a recent short course of antibiotics. 

EUSA testing for serum antibodies to H. pylori has 8796 
sensitivity and 8596 specificity, as antibodies may persist for up 
to 1 year after eradication. 

The upper GI radiographic series is useful for diagnosis of 
peptic ulcer disease by visualization of ulceratl.on. not infec
tion with H. Pylori. However, it has 54% sensitivity and 9196 
specificity. Therefore, endoscopy, providing the ability to take 
mucosal biopsies, is also the gold staDdard for diagnosis of 
peptic ulcer disease. 

References: 
Mulholland Mw. Gastroduodenal ulceration. In: Mulholland 

Mw. Ullemoe KD, Doherty GM. Maier RV, Upchurch GR, 
eds. Greenfidd'$ Surgery: SclentijU: Prlnclplel & Practice. 
5th ed. Philadelphia, PA: Lippincott Williams & Willcins; 
2011. 

Yamada T. Add-peptic disorders and Zollinger-Elllson 
syndrome. In: Yamada T, Alpers DH. Powell DW, Owyang 
C, Silverstein FE, Hasler WI., Traber PG, nerney WM. ed.s. 
Handbook ofGastroentx!rology. Philadelphia, PA: Lippincott-
Raven.; 1998:265-280. 
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1G04 

Key word: Treatment of Liver Hemobilia 
Author: Susanna M Nazarian, MD, PhD 
Editor: Richard D. Schul.i.ck. MD, MBA, FACS 

A 72,year,old man undergoes percutaneous transhepatic 
cholangiography (PTC) and percutaneo111 biliary drain~ 

age (PBD) for obstructive Jaundice secondary to pancreatic 
cancer. following the PTC/PBD, he develops melena and 
bright red blood is seen in the biliary drain. Laboratory work 
reveals a drop in hematocrit and increase in his liver function 
testa. What is the definitive treatment for thi& change in his 
condition? 

@ Biliary sbmt plac:em.ent 

@ Endoscopic: epinephrine injection at the site of the 
bleeding vessel 

© Hepatic: resection 

@ Transarterial embolization 

@ Whipple procedure 

Answer: (D) Transarterial embolization 

Rationale: 
Hemobllia is defined as bleeding into the bile duct resulting 
from communlcation between a blood vessel and the duct. 
Clinical m.anlfestations include melena and/or hemateme
sls, right upper quadrant pain, anemia, translent worsening 
of liver function tests, and jaundice. Shoclc: may ensue if the 
bleeding il profuse. The site of communication between the 
duct and vessel may be either intra- or extrahepatic. 

The most common causes of hemobllia are latrogenic:, 
accounting for two-thirds of c:ases, with percutaneous liver 
procedures accounting for 38%. Other than PTC/PBD (inci, 
dence 2% to 10%), liver biopsy (incidence <1%) and hepa
tectomy may result in. hemobllia. Other causes of hemobllia 
include trauma, llver abscesses, mycotic aneurysms, vascu
lar malformations, tumors, and hemorrhagic: cholecystitis. 
Since frank bleeding is rare, the diagnosis may be unclear for 
months; alternately. a patient may present with melena or 
hema.temesis. Brisk bleeding may be diffu:ult to differentiate 
from that orlglnating from the stomach or duodenum. Bleed
ing at a slow rate may clot within the biliary tree leading to 
obstructive jaundice. 

Currently, the standard of care for treatment of hemobilia 
secondary to erosion into a hepatic artery branch is to attempt 
transarterlal embolization. Angiography detects over 9096 of 
causes of major hemobWa. and selective embolization is suc
cessful in 8096 to 100% of the time. If hemobilia is secondary 
to ero.sion into a portal vein branch, upsi.zing the PBD may 
be suffident to prevent bleeding by inducing tamponade. 
Surgery is indicated if embolization falls or in the settings of 
hemorrhagic cholecystltis or hepatic: necrosis. Surgic:al treat
ment entails selective ligation of the bleeding artery, which 
may require a segmeirtalliver resection. or removal of the root 
cause (Le., vascular malformation, mycotic aneurysm, etc.) 
Mortality from hemobWa currently 1s <5%. 

ReferenCils: 
Dousset B, Sauvanet A, Bardou M, et al. Selective surgical 

indications for iatrogenic hemobilia. Surgery. 1997;121(1): 
37-41. 

Schlinkert RT, Kelly KA. Upper gutrointestinal bleeding. In: 
Souba WW, Fink MP, Jurkovich GJ, Kaiser LR, Pearce WH. 
Pemberton JH, Soper NJ, eds. ACS Surgery: Prlnclplu and 
Pr4Ctice. 4th ed. New York, NY: WebMD; 2004:321. 

Srivastava DN, Sharma S, Pal S, et al. Transcatheter arterial 
embollza.tion ln the management of hemobilla. Abdom 
Imagillg. 2006;31(4):439-448. 

Wolf DS, Wa.san SM. Merhav H, et aL HemobWa in a patient 
with protein S deficiency after laparoscopic c:holecystec:, 
tomythat ca111ed acute pancreatitis: Successful endoscopic 
management. Gtutrointut.Endosc. 2005;62(1):163-166. 
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1G05 

Key word: Treatment of Rectal Bleeding after 
Hemorrhoid Banding 
Author: Robert A. Meguid, MD, MPH 
Editor: Susan L. Gearhart MD 

A 36-year--old woman underwent banding for an internal 
hemorrhoid 1 week ago. She contacta your office complaining 
of a small amount of blood on toilet paper after defecation. 
but denies pain or fever. The next step in her management is: 

@ Direct the patient to the emergency room 

@ Instruct the patient to apply cold compresses to the 
perineum 

© Instruct the patient to take fiber supplementation and 
increase 1luid Intake 

@ Prescn"be nifeclipine ointment BID to the perianal region 

® Tell the patient there is nothing to do 

Answer: (C) Instruct the patient to take fiber supplementation 
and increase fluid intake 

Rationale: 
Five to ten days after banding or surgery for internal hem, 
orrhoids, it ill common for patients to experience minimal 
bleeding due to sloughing of eschar. It ill important to reas
sure patients that this occurs frequently and should not cause 
alarm. Sitz baths can be helpful in ea&1ng pain and inflamma
tion, while fiber supplementation can help soften stool. thereby 
preventing local trauma to the swgical site. Patients should 
be encouraged to maintain adequate fluid intake. Aspirin
containing compounds should be avoided. as they may pre
cipitate further bleeding. Nlfedipine olntment 1s used in the 
treatment of fissures, whic:h is unlikely in this patient as she 
denies presence of pain. 

Only in the event of significant bleeding is further inter
vention warranted. Should this occ:ur. patients should undergo 
examination under anesthesia with ligation of the source of 
the bleeding. 

Reference: 
Kodner IJ. Anal procedures for benign disease. In: Souba WW, 

ed. ACS Surgrgy. Principia and Pnu:tia. Decker Intelle
cutal Properties, 2009. Accessed August 27, 2013. Online 
Edition. 

1G06 

Key word: Treatment of Colon Cancer 
Metastases to the Liver 
Author: Robert A. Meguid, MD, MPH 
Editor: Michael A. Choti. MD, MBA 

A 56-year--old man 2 years status post left colectomy for stage 
llA colon cancer ill now found to have rising carcinoembryonic 
antigen (CEA) and two new lesions 1n the llver on follow-up 
CT scan (see scans below). There is no evidence of extrahepatic 
disease. How do you manage this patient? 

@ Extended left hepatectomy 

® Orthotopic liver transplantation 

© Palliative chemotherapy 

@ Racliofrequenc:y ablation of the two tumors 

® Y-90 intra-arterial therapy 

Answer: (A) Extended left hepatectomy 

Rationale: 
The most common site of dJstant metastases from colorectal 
cancer is the llver. A 5-year survival rate of approximately 5096 
is seen in patients who undergo resection for hepatic metas, 
tases. However, not all patients are candidates for surgic:al 
resection. Resectabilty is no longer defined by size, number, or 
location of metastases within the llver. Rather, a patient ls con
sidered resectable lf all disease can be resected with negative 
margins (RO) and a sufficient healthy remnant liver remains 
with adequate vascular inflow, outflow, and biliary drainage. 

In this case. the patient has two bilobar lesions, one 4-cm. 
tumor in the left llver and a second 1.5--cm tumor in the ante
rior right llver (segment 8). The disease appears resectable. 
Extended left hepatectomy or two separate resections (left 
partial or complete hepatectomy and wedge resection of the 
right-sided lesion) could be performed. Radio&equency abla
tion or other ablative approaches should only be reserved 
in cases where the disease 1s unresectable. Similarly, intra
arterial therapy is generally only considered in selective cases 
of unre.sectable diseue. In most cues such as this, chemo
therapy is recommended in the perioperative period. It can 
be administered adjuvantly following resection or lt can be 
o1fered for a short duration u neoadjuvant therapy. 

Referencn: 
Choti MA, Sitzmann JY, nburi MF, et al.. Trends in long-term 

survival following liver resection for hepatic colorectal 
metastases. Ann Surg. 2002;235(6):759-766. 

Pawlik TM, Choti MA. Surgical therapy for colorectalmet:asta
ses to the llver.J GtUtrolntut Surg. 2007;11(8):1057-1077. 
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1G07 

Key word: Treatment of Duodenal Obstruction 
in Crohn Disease 
Authors: Robert A. Meguid, MD, MPH, and Susanna M. 
Nazarian, MD, PhD 
Editor: Mark D. Duncan. MD, FACS 

Workup for vomiting in a 46-year.-old woman with Crohn 
dl.sease reveals a stricture 1n the second portion of the duode
num. What is the best surgical management of this problem! 

@ Helneke-Mikulicz strictureplasty 

@ Pylorus-preserving pancreaticoduodenectomy (Whipple 
procedure) 

© Resection of the a1fected segment with primary anasto--
mosis 

@ Roux.-en-Y duodenojejunostomy 

@ Side-to-side retrocolic: gastrojejunostomy 

Answer: (A) He!neke-Mlkulicz stricturepla.sty 

Radon ale: 
Involvement of the duodenum. In Crohn disease is usually lim
ited to stricture formation, ulceration, and edema, as opposed 
to fistulization or abscess formation. Therefore, strlcture
plasty and bypass operations may be used rather than resecr 
tlon. Most strictures are llinlted to the fim: or second portion 
of the duodenum, and may be managed via a stricturepla.sty 
in the manner of Heineke-Mikulic:z. This technique c:alls for 
a longitudinal incision on the antimesenteric border of the 
stricture, followed by transverse closure. Longer strictures 
1n the duodenum should be managed with side-to-side ret
rocoll.c gastrojejunostomy. However, due to the ulcerogenic 
nature of this procedure, a truncal vagotomy, or preferably a 
highly selective vagotomy, should be performed at the same 
time as the gutrojejunostomy. Disease a1fecting the distal 
duodenum, but sparing the first two portions of the duode
num, are amenable to bypass via Roux-en-Y duodenojeJunos
tomy. A vagotomy is not necessary for this procedure. 

1·2cm 1·2c:m 

Heileke-MikUicz strictureplasty. This technique is linited to patients v.i1h short
segment disease in close proximi1y. Adapted from: Mlsom !N. Strictrl!!)lasty 
and mechalical dilation in strictu red cnm's disease. In: Michelassi F, Mils om 
JW, eds. Operative Stralqies m tnfla.mmaiDry Bowel Disease. New York, NY: 
Sprqer.lferlag; 1999:259-267. 

Reference: 
Michelassi F. Stein SL. Crohn dl.sease. In: Mulholland MW, 

Lill.emoe I<D, Doherty GM. Maler RV, Upchurch R, eels. 
GreenjiiJld's SU1'f!fi'Y: Scientific Principles & Practke. 5th eeL 
Philadelphia, PA: Lippincott Williams & Wilkins; 2011. 
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1G08 

Key word: Diagnosis of Caustic Ingestion 
Author: Robert A. Meguid, MD, MPH 
Editor: Nicole M. Chandler. MD 

A 38--year~old male presents to the emergency department 
after attempted suicide via ingestion of oven cleaner. Upon 
rigid esophagoscopy, you observe erythematous, friable, 
mucosa with superficial, nondrcumferential. white ulcerations 
in the mid--esophagus. What degree of injury is this lesion? 

@Gradel 

@ GradellA 

© GradeiiB 

@ Gradem 

® GradeiV 

Answer: (B) Grade llA 

Radonale: 
Classically. there is a bimodal distribution of patients present~ 
ing with caustic injuries to the oropharynx and esophagus; 

children who ingest caustic materials accidentally. and adults 
who ingest them during a sul.dde attempt. 

Patients with slgnificant c:austlc ingestion may present 
with oropharyngeal and/or chest pain. dysphagia, and drool
ing. Hoarseness and stridor are associated with laryngeal and 
epiglottal injuries and may necessitate orotrac:heal intubation 
for airway protection. Dysphagia and hematemesis are asso
ciated with esophageal injury, with retrostemal and epigas
tric pain associated with full~thickness injury and/or gastric 
injury. Peritoneal signs, cervical emphysema, and back pain 
are as.sociated with esophageal perforation. Howeveli in 37% 
of patients found to have esophageal damage, there are no 
signs of oropharyngeal burns. 

Therapy should begin as soon as diagnosis is suspected. 
Attempts to dilute or neutralize caustic agents are contrain~ 
dicated, in part because induction of vomiting will increue 
exposure to the agent. SJ.mllarly, blin.d passage of nasogastrlc 
tubes or nasopharyngeal intubation is c:ont:rainc:Ucated due to 
risk of perforation and further injury. 

Treatment begin& with airway usessment and atabi.liza.. 
tion, and is followed by fluid resuscitation. Plain radiographs 
of the chest and abdomen can reveal indications for emergent 
exploration. such a.s pneumoperitoneum, pneumome<llas
tinurn. and pleural effusions, which are all consistent with 
esophageal perforation. 

Caustic: Ingestion 

•Severe .injuty 

I 
ABC's, upright 

chest x-ray, 
AbdFilms 

I 

Symptoms 

hlo Exposure 

Asymptomatic: 

I 
Perforation No perforation 

• <24hrstay 
• Immediate 

diKharge 

Injury 

I 
Full-Thickness 

DBIID 

I 
• Antibiotic:• 
• ±Steroids 
•TPN 
• Clo•e ob1ervation 

for deterioration 

Emergency resection _j 
via d!orax and/or 
abdominal approach 

Esopbagoscopy 
± Bronchoscopy 

I Grade 
I 

Mild 
Grade I 

GradeiiA 

I 
48 hr ob!ervation 
NPO, advance diet 

I 
• Follow-up 

Worsening as tole.rated -----.1 
'ymptoms 

Evaluation and management of acute caustic ingestion. Adapted witt! permission from: Paidas CN. Caustic bll'llS of 
tile esophaaus. In: Yang SC, Camervn DE, eds. Current Therapy in Thoracic llld Cardiavltscuflr S!i!iery. St. La lis, 
MO: Mosby; 2004:99. 
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If there is no indication for immediate surgical interven
tion, patients should undergo endoscopy, preferably within 
12 to 24 hours of the toxic exposure. Delay 1n endoscopy can 
Increase the likelihood of iatrogenic per!oratl.on as wounds 
begin to remodel and soften by postinjury day 2. All symp
tomatic patients should undergo endoscopy. Endoscopy 
should not be performed past the level of the greatest injury, 
to mlnJm1ze the risk of iattogenk: perforation. 

Dearees of Esophqeal Burns: 
• Grade I: Superficial mucosal injury characterized by 

erythema and mucosal edema 
• Grade IIA: As above PLUS partial-thickness noncir

c:umferential ulceration characterized by white, patchy 
ulcers, mucosal sloughing. and pseudomembranes 

• Grade liB: As above PLUS deep or clrc:umferential 
ulceration 

• Grade lilA: As above PLUS transmural injury charac-
terized by full-thickness scattered necroais, dark ulcers 
with eschar formation 

• Grade IIIB: Extensive areas of necrosis 
Between 7096 and 10096 of Grade 1m and 10096 of Grade ill 
injuries result in strictures. 

Reference•: 
Crookes PF. Esophageal caustic injury. In: Yeo CJ, ed. Shackel

ford's Surgery of the Alimentary tract. 7th ed. Philadelphia. 
PA: Elsevier ln.c.; 2013:486-493. 

Rascoe PA. Kuchar<:zuk JC, Kaiser L. Esophagus: tumors 
and Injury. In: Mulholland MW; Lillemoe KD, Doherty 
GM, Maier RV, Upchurch GR. eds. Greenfield's Surgery: 
Scientifo; Principles & Practia. 5th ed. Philadelphia, PA: 
Lippincott Wllliams & Wllklns; 2011. 

1G09 

Key word: Etiology of Hematogenous 
Metastases to the Small Bowel 

Author: Kelly Olino, MD 
Editor: Mark D. Duncan. MD, FACS 

A 40-year-old male former Australian lifeguard with a history 
of melanoma presents to the emergency department with a 
month-long history of abdominal pain, nausea, and vomiting. 
What is the most likely cause for his symptoms? 

@ Colonic obstruction 

@ Diverticulitis 

© Duodenal adenocarcinoma 

@ Gastroenteritis 

@ Intussusception of the small bowel 

Answer: (E) lnt:usswlception of the amalJ. bowel 

Rationale: 
The most common extraintest:inal cancer to metastasize to 
the small bowel is melanoma. followed by bronchogenic 
carcinoma and breast cancer. The route of hematologic dis
semination .is via the arterial blood supply from the superior 
mesenteric artery. In a Memorial Sloan-Kettering review of 
metastatic melanoma to the gastrointestinal tract, the most 
common presenting symptoms were intermittent small 
bowel obstruction, due to intussusception, and gastrointes
tinal bleeding-induced anemia. Although only a minority of 
patients was clinically diagnosed with small bowel metastases, 
autopsies revealed up to 5096 of patients with diaseminated. 
melanoma had gasttointestlnal metastases. It is, therefore. 
important in patients with a history of melanoma to work up 
all cases of abdominal pain for metastatic disease. Gastroen
teritis or diverticulitis would not fit the time course stated. 
Duodenal or colonic adenocarcinoma is posaible but unlikely 
given the patient's age. 

References: 
Agrawal S, Yao TJ, Colt DG. Surgery for melanoma meta

static to the gastrointestinal tract. Ann Surg Oncol. 1999;6: 
336-344. 

Gill SS, Heuman DM, Mihas AA. Small intestinal neoplasms. 
I Clin Gtutroenterol. 2001;33:267-282. 
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lGlO 

Key word: Treatment of C. difficile in 
Pregnancy 
Author: Robert A. Meguid, MD, MPH 
Editor: Nicole M. Chandler. MD 

A 22,week pregnant, 31,year~ld woman re«ived 7 days of 
ampicillin for a urinary tract infection. The patient developed 
diarrhea on day 5 of therapy, and stool is positive for 
Clostridium dljfidle toxin. How would you treat the patient? 

@ CUndamycin 300-mg PO QID for 10 days 

@ Do nothing, this ill UBUally self.. limiting 

© Metronidazole 500-mg PO QID for 10 days 

@ Vancomycin 500-mg PO QID for 10 days 

(]) Vancomycin 500-mg PR QID for 10 to 14 days 

Answer: (D) Vancomycin soo,mg PO QID for 10 days 

Rationale: 
Diarrhea develops in S% to 20% of patients taking antibiotics. 
One in approximately 1,000 of these cases is due to C dljfidle. 
Most episodes of antibiotic-induced diarrhea occur after 
ampidllin, clindam:ydn, or third-generation cephalosporin 
use, and may present up to 6 weeks after cessation of 
antibiotics.In asymptomatic patients, the diseue may be self, 
limiting and does not neassarlly require antibiotic treatment. 

Treatment of C. dlffidk gastrclntestinal infectlon is with 
antibiotl.cs when the disease is symptomatic. Metronidazole. 
250-mg to 500-mg PO QID for 10 days is the treatment of 
choice fur most patients. However, in patients who are preg, 
nant or lactating, oral vancomycin 500-mg PO QID for 10 days 
is preferred to metronidazole. Orally and rectally adminis
tered vancomycin is not absorbed by the gastrointestinal tract. 
Therefore, it does not become systemic:, and the risk of expo, 
sure to the fetus or accumulation in breast milk is minimal. 

Other indications for use of oral vancomycin in lieu of 
metronidazole are in the setting of fallure of metronidazole 
therapy after 3 to 5 days of use, and metronidazole intoler, 
ance. Metronidazole-resistant isolates of C. difficik have been 
iclenti1ied; thus vancomycin therapy should be used for refrac.
tory or tei:urrent cases. 

While clindam:ycin 300-mg PO QID for 10 days is effective 
and safe to use ln. pregnant patients baaed on animal studies, it 
is more likely to cause this disease than to treat it. 

References: 
Bartlett JG. Clinical practice. Antibioti(;#associated diarrhea. 

N Engl I Med. 200.2;346(5):334-339. 
Chrlstou NY. Antibiotics. In: Souba WW, ed. ACS Surgery: 

Prlnclplu and Praatce. Decker Intellec:utal Properties, 
2010. Acc:essed August 27, 2013. Online Edition. 

Garey KW; Jiang Z..D, Yadav Y, et al. Peripartum CbJstridium 
di.J!icile infection: Case series and review of the li.terature. 
Am! Obstet GynecoL 2008;199-.332-337. 

Green SM. ed. Tanucon pocket phArmacopoeia. 2005 classic: 
shirt-pocket edition, Lompoc. CA; Tarascono 2005:33-35. 

lGll 

Key word: Treatment of Anal Fissure with 
Rectal Bleeding 
Author: Robert A. Meguid, MD, MPH 
Editors: Christopher L. Wolfgang, MD, PhD, and Matthew 
J. Weiss, MD 

A 4a,year,gld man presents to your clinic complaining of 
intermittent blood spotting on tollet paper for 2 weeks. ADos
copy reveals a 1-an split in the anoderm. posteriorly on the 
mldline d1stal to the dentate line, lacking any hypertrophy or 
visible muscle fibers. What is the optimal management? 

@ Blsacod:yl suppositories 

® Initiate stool softeners 

© Lateral internal anal sphincterotomy 

@ Observation only 

(]) Resection of affected tissue 

Anrwer: (B) lnltiate stool softeners 

Rationale: 
Anal fissures result from laceration of the anoderm by large 
hard stools in combination with inability to properly relax the 
anal sphincter. Fissures are diagnosed via anoacopy, and are 
UBUally located midline posteriorly or anteriorly. 

Acute anal fissures, existing less than. 4 weeks, are best 
managed nonoperatively with stool softeners, increased 
dietary water intake. sitz baths, and application of topic:al 
anesthetic ointments. Suppositories are to be avoided as they 
irritate the fiaaure. 

On the other hand, chronlc anal fissures, of greater than 
4 weeks duration, are characterized by the presence of a sen
tinel skin tag with an adjacent hypertrophied anal papilla. 
Often, internal anal sphincter fibers are visible at the base of 
chronic anal fissures. Chronic fissures respond poorly to con, 
servative management. Operative management entalls lateral 
internal anal sphincterotomy, with a cure rate of up to 98%. 
Recent effective therapy has also been obtained with loc:al 
injection of botulinum toxin (Botox). 

Reference: 
Kodner IJ. Anal procedures fur benign disease. In: Souba 

ww, ed. ACS Surgery: Prlnclplu and P1'actlce. Decker 
Intellecutal. Properties, 2009. Acc:essed August 27, 2013. 
Online Edition. 
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1Gl2 

Key word: Treatment of Esophageal 
Perforation 
Author: Robert A. Meguid, MD, MPH 
Editors: Stephen M. Cattaneo II. MD, and Robert A. Meguid. 
MD, MPH 

A 54-year-old alcoholic man presents to the emergency 
department with severe substernal and epigastric pain after 
vomiting whlle drinking earUer that evening. Gastrografin 
esophagogram shows perforation of the distal esophagus with 
drainage into the left pleural space. What is the most appro-
priate treatment? 

® Emergent primary repair via left thoracotomy 

@ Esophageal stent placement 

© Esophagectomy and delayed rKOnstructl.on with Inter
position graft 

@ Esophagostomy and placement of a ~g Jejunostomy 
tube 

@ Nonoperatlve management with total parenteral 
nutrition and nasogastric decompression 

Answer: (A) Emergent primary repair via left thoracotomy 

Rationale: 
Causes of esophageal perforation, by incidence, are medical 
instrumentation (4396), trauma (19%), spontaneous (e.g., vom
iting) (16%), surgical (8%), foreign body (7%), tumor (4%), and 
others (396). Perforation due to diagnostlc endoscopy usually 
occurs at or just proximal to a pathologic: process. Other loca
tions where instrumentation may c:ause perforation include 

Killian triangle, formed by the inferior constrictors and crL
copharyngeus muscle, and other sites of anatomic narrowing 
including at the level of the aortic: arch and just proxJmal to 
esophagogastric junction. Causes of spontaneous rupture are 
related to rapidly increased intraluminal pressure and include 
vomiting, coughing, seizures, weight lifting. and childbirth. 
among others. Location of spontaneous rupture Is usually 
either at the distal esophagus on the left, or Just above the 
level of the esophagogastric junc:don. Seventy percent of per
forations are on the left, 20% on the right, and 10% bilateral. 

The clinical presentation of esophageal perforations is 
dependent upon location of the tear and degree of assodated 
contamination. Cervical perforation results In c:e.rv:lc:al pain 
and tenderness, pain and difficulty on S'Millowlng, and some
times crepitus. Fevers develop early, and pleural effusions may 
develop up to 24 hours after the injury. Patient& who experi-
ence spontaneous rupture are usually middle-aged males with 
a recent history of vomiting. These patients present with sub
sternal and epigastric pain. pleural effusions, and media.stinal 
emphyxema. A3 these patients often appear late relative to the 
timing of their perforation, they often have fevers and tachy
c:ardia and early signs of sepsis and fare poorly. 

The key to successful patient management is suspic:lon 
and early diagnosis. After history and physical examina
tion, posterior-anterior and lateral chest x-rayx should be 
obtained. Chest films reveal pneumothorax (77%), mediasti
nal emphysema (40%), or no abnormalities (10%). following 
suspicious chest x-ray, a contrast espohagogram should be 
performed (first using water-based contrast such as gastro
grafin, and then repeated with thin barium if no leak is seen 
initially). Leaks are seen on esophagogram in 90% of patients 
with thoracic esophageal perforation. but this modallty Is 
less sensitive for cervical leaks. CT may aid In identifying 
cases where an esophagogram is equivocal, but is seldom 
diagnostic alone. 

SIGNS AND SYMPTOMS OF ESOPHAGEAL PERFORATION 
I 

Water-soluble or barium contrast esophagography, chest 
x-ray, computed tomography 

Contained 
perforation 

I 

Unc:ontained 
,------ Perforation 

No improvement 
<24hr 

Broad-spectrum antibiotics __ _.I Cervical Thoracic 
parenteral nutrition I 

Drainage 

Surgical repair tolerable Surgical repair intolezable 

I 
Primary repair ------ Controlled 

fistula 

I 
Exclusion 

and 
diversion 

Abdominal 

I 

Malignancy 

I 
Resection 

Evaluation and treatment of esophageal perioration. Adapted Mtll permission from: Brinster CJ, Singhal S, Lawrence L, et al. Evdving 
options in the management of esophageal perforation. Ann Thorac Surg. 2004;77:1475. 
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Principals underlying treatment are preventing further 
contamination. debriding infected and neaotic tissue. pro
vldlng appropriate nutritional support, and restoring the 
continuity of the gastrointestinal tract. The surgeon must also 
establish whether the perforation occurred in the setting of 
a normal esophagus or secondary to a tumor, stricture, or 
motility dysfunction. Initial management includes NPO sta
tus, Intravenous fluid resuscitation. careful placement of a 
nasogastric tube put to sump-suction. and administration of 
broad-spectrum antibiotics. 

Nonoperative management ia a viable option for patients 
with small intramural or transmural perforations contained in 
the medlastinwn with good drainage back into the esophagus, 
no distal obstruction or malignancy, and no signs of sepsis. 
Patients meeting these criteria should be maintained NPO, 
with TPN and H2 blockers. Re-evaluation ia via esophagogram 
after 7 to 14 days. Endoscopic stentlng may be a viable option 
ln slmllar patients. 

Repair of esophageal perforation oc:currlng within 24 hours 
is associated with a 92% survival rate. A left thoracotomy is 
performed for ruptures of the diataJ. third of the esophagus. 
with debridement of devitalized tissues. primary repair of 
the perforation. and reinforcement with tissue buttress such 
as parietal pleura or an intercostal muscle flap. Mediastinal 
debridement and drainage is necessary. Intra-abdominal 
esophageal perforations are repaired through a miclline 
abdominal incision. In the setting of a highly unstable 
patient with a massively contaminated field, diversion by 
esophagostomyoresophagealstenting,withtubethoracostomy 
drainage of the chest may be the best option. 

In the event of delayed diagnosis (>24 hours), esophageo
tomy with delayed reconstruction has a more favorable out
come than prbnary repair (13% mortality vs. 68%). 

References: 
Rascoe PA, Kucharczuk JC, Kaiser L. Esophagus: 1\uuors 

and injury. In: Mulholland Mw. IJUemoe KD, Doherty 
GM, Maier RV, Upchurch GR, eds. Greenfield's Surgery: 
Sciefltijic Principles & Pnu:tice. 5th ed. Philadelphia, PA: 
Upplncott Wllllams & Wllldns; 2011. 

Wright CD. Management of esophageal perforation. In: Sug
arbaker DJ, Bueno R, Krasna MJ, Mentzer SJ, ZeUos L, 
eels. Adult Chat Surgery. New York, NY: McGraw Hill; 
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1Gl3 

Key word: Arterial Supply for a Gastric Tube 
Author: Susanna M. Nazarian, MD, PhD 
Editors: Thnothy M. Pawlik, MD, MPH, PhD, and Matthew 
J. Weiss, MD 

A 60~year~old man with a long history of smoking and heavy 
alcohol use undergoes a transhlatal esophagectomy for esoph
ageal cancer. He does well and is discharged from the inten
sive care unit on the second postoperative day. Howeve.t; on 
the third day he develops a. fever and malaise. A chest and 
neck cr scan demonstrates severe inflammation as indi
cated by stranding around, and wall thickening ~ the gutrlc 
conduit but no intramural alr. Which vascular supply to the 
stomach may have been compromised during the transh1atal 
esophagectomy7 

@ Gastroduodenal artery 

® Left gastric: artery 

© Left gastroepiploic artery 

@ Right gastroepiploic artery 

® Short gastric arteries 

Anrwer: (D) Right gastroepiploic artery 

Rationale: 
The stomach is extremely well vascularized. deriving blood 
from the left and right gastric arteries, the left and right gas
troepiploic and the short gastric arteries. The anterior wall 
of the stomach is supplied primarily by the right gastroepi
ploic artery, which is a tennlnal branch of the gastroduodenal 
artery, whlch branches off the common hepatic artery. The 
right gastroepiploic: artery supplies the greater curvature of 
the stomach, along with the left gastroepiploic. which derives 
from the splenic artery. The right and left gutrlc arteries sup~ 
ply the lesser curvature. The right gastric: artery branches off 
the proper hepatic artery, while the left gastric is one of the 
three primary divisions of the celiac trunk. The short gastric 
arteries also supply the greater curvature, stemming from the 
splenic artery. 

A transhiatal esophagedomy, however, requires moblliza
tion of the stomach for creation of the conduit and ligation 
of many vessels. This patient is suffering from necrosis of his 
esophageal replac:em.ent conduit. During dissection. all of the 
short gastric arteries are ligated. as are the left gastroepiploic 
and left gastric: arteries. Care must be taken during dissection 
along the inferior aspect of the stomach within the greater 
omentum where the left and right gastroepiploic meet so as 
not to injure the right-sided vessel. The right gamic and right 
gastroepiploic arteries are responsible for supplying the gas-
tric: conduit once it is mobilized Into the neck. Another cause 
for conduit necrosis can be division of the left gastroepiploic 
vessels too close to the stomach or ex.c:essive traction on the 
stomach. 
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Diagram depictilg 1he peritoneal incision Unsetl and operative analmly 
for tile abdominal phase of tile procedure. From: Orrnger MS. Transhilltal 
esophagectomy without tiloraeotcmy. Oper Tech Thorac Cardiovlsc Swr. 
2005;10:63, with permission. 

Reterenc.1: 
Netter FH.Atlas of Human Anatomy. 2nd ed. Plates 282-283. 

East Hanover, NJ: Novartis; 1997. 
Orringer MB. Transhiatal esophagectomy without thorac

tomy. In: Fls<:h.er JE, Bland KI. eds. Mastery of Surgery. 
5th ed. Philadelphia, PA: Upplncott Will1ams & Wilkins; 
2007:773-774. 

1Gl4 

Key word: Diagnosis of Colonic Pseudo
obstruction 
Author: Susanna M Nazarian, MD, PhD 
Editors: Christopher L. Wolfgang, MD, PhD, and Matthew 
J. Weiss, MD 

You are called by the intensive care unit (ICU) regarding a 
45-year-old man intubated for ARDS for the past 3 weeks. 
Over the past 48 hours, he has developed Increased abdomi
nal distension. His last bowel movement was 4 days ago, and 
the ICU staff has attempted multiple enemas without result. 
An abdominal plain film hu revealed diffuse dilation of the 
colon consistent with ileus. without an identifiable transition 
point. Your physical examination demonstrates a critically 1ll 
man with a rot\lnd abdomen. There 1s no tluid wave or shifting 
dullness, just diffuse tympany. There is no stool in the rectal 
vault. How should you proceed with treatment? 

® Endoscopic: decompression 

@ Manual disimpaction 

© Nasogastrlc tube decompression and serial 
examinations 

@ Neostigmine 

@ Therapeutic enteroclyais 

Answer: (C) Nasogastric: tube decompression and serial 
examinations 

Rationale: 
Acute colonic pseudo-obstruction, also known as Ogilvie syn
drome, arises spontaneously in critically 1ll patients. In spite 
of slgns and symptoms ofbowel obstruction, there is no actual 
mechanical obstruction. Signs and symptoms mimic those 
of true mechanical obstruction: Distension, diarrhea, nau# 
sea, vomiting. abdominal pain. and tenderness to palpation. 
Colonic distension is often locallzed. to the right side. 

Although the etiology is Incompletely understood, the con
dition may derive from the dysregulation of the autonomic 
nervous syndrome combined with pharmacologic: or meta# 
bolic: factors. The risk of spontaneous colonic perforation is 
3%, with an ensuing mortality of up to 50%. 

The surgical consultant must rule out true obstruction in 
ewluating potential Ogilvie syndrome. The cecum should be 
carefully evaluated for size, and concern should be raised if 
the acute distention results in a cecal diameter greater than 
12 an. Most cases respond to conservative treatment within 
3 days, including a nasogastrlc tube, promotility agents, 
and enemas. The surgeon must monitor the patient closely 
for untoward changes with serial abdominal examinations. 
Should the problem persist, 2.5 mg of the acetylcholinesterase 
inhibitor ne<>stigml.ne may be adminlstered. This agent can 
have significant side efiOCts such as bradycardia, bronchial 
secretions, asthma exacerbation, salivation, and of course gas
trointestinal output. If still unresolved, endoscopic: decom# 
preasion should be attempted. Surgical treatment is indicated 
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only in the event of refractory pseudo--obstruction or in the 
case of spontaneous perforation. 

Pseudo-obstruction of the calon (Ogilvie syndrome). Reprilted wi1h permission 
trun: Wick EC. Colonic and recti! anatomy 1111d physiology. m: Mulholland PIN, 
Ullemoe KD, Doherty GM, Meier RV, Upchurch GR, eds. ~neld's Stniw. 
Scienlffic Princ~tes & Practice. 5th ed. Philade~hia, PA: Lippincott Williams & 
1NIIkins, 2011:1025. 

References: 
Mehta R, John A, Nair P, et aL Factors predicting sucassful 

outcome following neostigmine therapy in acute colonic 
pseudo-obstruction: A prospective study. I Ga.stroenterol 
HepatoL 2006;21(2):459-461. 

Soybel DL, Landman WB. Ileus and bowel obstruction. 
In: Mulholland MW; Lillemoe KD, Doherty GM, Maier 
RV. Upchurcll GR. eds. Grunfie.ltls Surgery: Scientific 
Prlnctplu & Practlc6. 5th ed. Phlladelphla, PA: Lippincott 
Wllllams & Wllldns; 2011. 

TaclcJ.Ac:utecolonlc pseudo-obstruction (Ogilvie's syndrome). 
Cu" :&eat Options Ga.stroenterol. 2006;9(4):361-368. 

Wick EC. Colonic and rectal anatomy and physiology. In: 
Mulholland MW, Llllemoe KD, Doherty GM, Maier 
RV, Upchurcll GR, eds. Grunfield's Surgery: Sclustlfie 
Prlnclplu & Practice. 5th ed. Phlladelphia, PA: Lippincott 
Williams & Wilkins; 2011. 

1Gl5 

Key word: Treatment of Gallstone Ileus 
Author: Susanna M. Nazarian, MD, PhD 
Editors: Thomas H. Magnuson, MD, and Kenzo Hirose, MD, 
FACS 

An 88-year.-old woman presents &om a nursing home with 
altered mental status and abdomJnal dJstension. She has a 
history of g1lllstones and has never had abdominal surgery. 
On examlnation, she is febrile and tachyc:ardlc and has a dis
tendecl, tender abdomen that is tympanitic to percussion. 
A plain abdominal film demonstrates dilated loops of small 
bowel with air in the biliary tree. What is your proposed 
management? 

@ A trial of nasogastric tube decompression, IV fluids, 
bowel rest 

@ ERCP and stem placement 

© Exploratory laparotomy 

@ Family meeting and likely c:omfort care measures only 
pven extremely poor prognosis 

® Laparoscopic cholecystectomy 

Anrwer: (C) Exploratory laparotomy 

Rationale: 
This woman has likely developed gallstone ileus and wm:a.nts 
surgical exploration. This condition develops most often in 
the elderly who have a history of gallstones and is character
ized by the triad of amall bowel obstruction, pneumobilia, and 
an ectopic gallstone. A laminated, calcified mass is visuallzed 
on CT scan, and occasionally on plain 1ihn. The gallstone may 
travel through the common duct, or via a cholecystoenteric 
fistula (a choleduodenal finula was found in 68% of patients 
in one study). The terminal ileum at the ileocecal valve is the 
most common site of obstruction. 

Spontaneous passage of the stone occurs rarely (7%) so 
an emergent laparotomy for stone removal is warranted. An 
accompanying cholecystectomy and resection of the fistula is 
controversial, as cholangitis may result &om pusage of intes
tinal contents into the biliary tree. Fortunately, gallstone lleus 
is a rare compllc:ation, presenting In fewer than 6 of 1,000 
c:ases of cllolelithiasis and is associated with less than 3% of 
intestinal obstruction. 
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A: Plain rediograph of a patient witil gallstone ileus, showi\g obstructed loops of small in1estine lbfaell aiTOW) n tile abdomen and a gallstl)ne lwllite arl\m'l in tile 
peMs (gaiS10ne was initially misinterpreted as an EKG lead [black MI'OI'il). B: CompUted tJmography ICT) scan showi\g a c:llolecystoillrxlenal fistUa {black mow) 
witil air n tile bilary tree (D, Duodenum). C: CT scan showing gallstl)ne lwllite ~rl\m'l in tile distal ileiJTiand fecalizalion of lumilal conll!nt adjacent to tile stone. 
Reprinll!d witil permission from: Soybel 01, Landman WB. Ileus and bowel obstruction. In: Mulholland rf91, Ullemoe KD, Doherty GM, Maier RV, Upchurch GR. eels. 
Greenfield's Sltrgery: Sciemffic Prilciples & P13Ciic&. 5th ed. Plliladelpllia, PA: UppilcottWilliams & WilkillS, 2011:760. 
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RV, Upchurch GR., eels. Grun.fteld's Srsrgery: Scilmtific 
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1Gl6 

Key word: Treatment of Retained Common 
Bile Duct Stone after T-tube 
Author: Sunnna M. Nazarian, MD, PhD 
Editor: Michael A. Choti, MD, MBA 

A 54-year-old woman comes to clinic 3 weeks after undergo
ing a common bile duct exploration for biliary stones refrac.
tory to endoscopic management. She was left with aT -tube In 
place. which has been reliably draining blle untll 2 days ago. 
Over the past 48 hours, she has noted increased right upper 
quadrant pain that is similar to her preoperative pain. You 
order a tube cholangiogram. which demonmates a retained 
atone lodged in the common bile duct. How should you 
proceed? 

@ Admit to the hospital. make NPO with :rvF. provide 
analgesia and observe 

@ Endoscopic retrograde cholangiopancreatography 
(ERCP) 

© Laparoacopic: stone extraction 

@ Remove the T-tube and perform immediate 
choledochoscopy 

® Repeat open common bile duct exploration 

Answer: (D) Remove the T-tube and perform immediate 
choledochoscopy 

Rationale: 
The common bile duct exploration usiats in gallstone 
removaL partl.cularly when ERCP is not feasible. Postopera
tively, the surgeon may place a T-tube within the choledo
chotomy in order to drain b.Ue and prevent bile leakage. In 
addition, persistently retained stones may be removed via 
the T-tube tract. Once the tract has been well establillh.ed, it 
is reasonable to approach stone extraction percutaneously. 
Typically the tract is well established between 2 and 3 weeks 
postoperatively. In this event, the surglcal. endoscopist would 

1\'lmmlng 

remove the T-tube while maintaining the patency of the tract. 
.AJ.ter dllation. the endoscope can be introduced to retrieve 
retained stones. Alternately, ERCP may be used for postop
erative stone retrieval, particularly in the absence of aT-tube. 
Although laparoscopic common bile duct exploration and 
stone extraction is successful in some hands, at this point it is 
not a commonly accepted teclmique. 

A retained stone is a likely culprit if a patient postopera
tive from gallstone surgery is draining a high amount of bile 
through a drain. develops postoperative jaundice, or has din1-
cal signs of cholangitis. In a review of such patients published 
in 2002, Yamaner et al. found that 46.6% (195 patients) had a 
retained common b.Ue duct stone on ERCP. 

References: 
Garden OJ. Cholec:ystotom:y,cholecystectomyandintraoperative 

evaluation of the biliary tree. In: Fischer JE, Bland I<l, eds. 
M.astery of Slugery. 5th ed. Philadelphia, PA: Lippiru:ott 
Williams&. Wllldns; 1114. 

Th Z. U J, Zln H. et al. Primary choledochorrhaphy after com
mon bile duct exploration. Dig Surg.1999;16(2):137-139. 

Yamaner S, Bilsel Y, Bulut T, et al. Endoscopic diagnosis and 
management of complications following surgery for gaiL
stones. Sur.f Endosc. 2002;16:1685-1690. 

The T·Tube is trimmed and seaAred in 1he choledochatrlmy by placement of ilterroptad ~ polydiOXlllone. 
Reprnted with pennission trun: Garden OJ. Cholecys!DStmly, cflolecystectomy and illtraoperative evaluatioo of 1he 
biliary tree. In: Fischet JF, Bland Kl, eds. Mastery of SU/flery. 5th ed. Ftlilaclelphia, PA: L"pi'lcott Williams & Wilkins, 
2007:1113. 
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1Gl7 

Key word: Treatment of Squamous Cell 
Carcinoma of the Anal Canal 

@ Abdominoperineal resection with permanent colostomy 

@ Abdominoperineal resection with total mesorectal ex:ci
sion and bilaterallngulnallymph node dlssectl.on 

© Chemoradiation therapy with s~tluorouracil. and 
mltomydnC 

Authors: Susanna M. Nazarian, MD, PhD, and Robert A. 
Meguid. MD, MPH 
Editor: Susan L. Gearhart, MD 

@ Chemotherapy with S~fluorouracil. and cisplatin 

@ Low anterior resection 
A 6S~year~old man presents with rectal pain. pencil~thln 
stools, and occasional bright red blood per rtttwn. A rectal 
examination under anesthesia reveals a 1-c.m raised lesion at 
the anal verge, and extending for 3 em proximally. There are 
no palpable lymph nodes or signs of systemic: disease. Biopsy 
demonstrates squam.oua c.ell. carcinoma. Which of the follow
ing ill the standard therapy for this diseue? 

Answer: (C) Chemoradiation therapy with 5-fluorourac:.U and 
mitomycinC 

Radonale: 
In the absence of nodal disease, T2 cancer of the anal c:anal 
can be treated with chemoradiation therapy with s~tluoro~ 
uracil and mitomycin C. Cisplatin may be wed in place of 

American Joint Committee on cancer St&Ptc of Anal canal Cancer 
Primary Tumor (T) 
TX 
TO 
TIS 
T1 
12 
13 
14 
a.,mph Nodn {N) 
NX 
NO 
Nl 
N2 

Dlttant Met11t1118 (M) 
MX 
MO 
Ml 
St.ace Grouplnc 
0 

lilA 

IIIB 

IV 

Primary tumor cannot be assessed 
No evidence of primary tumor 
Carcinoma in situ 
Tumor ~2 em ir1 greatest dimension 
Tumor >2 em but not >5 em in greatest dimensiorl 
Tumor >5 em in greatest dimension 
Tumor of any size i!Mldes adjacent organ(s) 

Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 
Metastasis in perirectal lymph node{s) 
Metastasis in unilateral internal iliac and/or inguinal lymph node{s} 
Metastasis in perirectal and ir~guinallymph r1odes and/or bilateral 
nodes internal iliac arid/or ir~guinallymph nodes 

Presence of distarrt metastasis car1not be assessed 
No distant metastasis 
Distant metastasis 

TIS NO MO 
T1 NO MO 
T2 NO MO 
T3 NO MO 
T1 Nl MO 
T2 Nl MO 
T3 Nl MO 
T4 NO MO 
T4 Nl MO 
A!IYT N2 MO 
A!IYT N3 MO 
A!IYT AnyN Ml 

Reprirrted with permission from Silbarfail EJ, Chang GJ, You YQN, at al. Cancer of the colon, rectum, and arJUS. In: 
Feig BW, Ching CO, eds. The MO Anderson Sl.lrgiclll Oncology flandbook. 5tlt ed. Philade_,hia, PA: Lippincott Williams 
& Wlkins, 2012:402. 
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mitomycin C, especially as salvage chemotherapy. Wide local 
exdslon ls reserved for patients with Tl and small T2lesionJ 
and those with perlllstent disease following chemoradiation. 
Although abdominoperineal resec:tl.on with permanent colos
tomy was the standard of care in the past, the desire to avoid 
permanent colostomy has led to triala supporting chemo~ 
ation therapy alone. Abdominoperineal resection is reserved 
for disease recurrences. Inguinal lymph node dissection is 
directed at patients with inguinal nodal involvement. 

Reference: 
Silberfein EJ, Chang GJ, You Y-QN. et al. Cancer of the 

colon, rectum. and anus. In: Feig SW. Ching CD, eds. 
The M.D. Arulerson Srsrgical Oncology Htmdbook. 5th ed. 
Philadelphia, PA: Wolters Kluwer Lippincott Wllllams & 
Wilkins; 2012. 

1Gl8 

Key word: Most Common Etiology of 
Common Bile Duct Injury in Laparoscopic 
Cholecystectomy 
Author: Susanna M. Nazarian, MD, PhD 
Editor: Mark D. Dunc:an. MD, FACS 

What is the most common etiology of common bile duct 
injury during laparoscopic cholecystectomy? 

® Acute or chronic: inflammation 

®Bleeding 

© Congenital anatomic anomalies 

@ Excess cephalad retraction of the gallbladder 

®Obesity 

Anrwar: (D) Excess cephalad retraction of the gallbladder 

Rationale: 
Although all the options above may contribute to the surgeon 
mist:aking the common bile duct for the cystic: duct, the clusic: 
mistake is to retract too forcibly on the fundus in the cephalad 
directl.on. This causes the common blle duct and cystic duct to 
align in the same plane, maldng thelr identity difficult to dis
cern. This arrangement may lead to inadvertent clipping and 
tramec:tion of the common bile duct. Misidentification of duc
tal anatomy can be minlmlzed by achieving the "critical view" 
achieved by dissecting along the inferior and medial aspects 
of the gallbladder between the liver bed and gallbladder/ 
cystic: duct junction. VISualizing the window in Calot triangle 
(the •mt:icaJ. view") should demonstrate only the cystic: duct 
and c:yatic: artery going to the gallbladder. 

The occurrence of bile duct injury d\ll'ing laparoscopic 
cholecystectomy ranges from 0.396 to 0.7% • 

.------- Right hepatic 
artery 

-J-'Wk--.ar--H_,_..- Common 
hepatic duct 

Common ----- 1 
bile duct 

Classic laparoscopic bile duct injury. The cormton bile duct is mistJiken for 
tile cystic ~ct and transected. A variable extent of ttle extrahepatic bliary 
tree is resected v.ith 1he gal bladder. The right hepatic artary, in backgrOIIld, 
is also often injured. Ada!JI!d trun: Bnuun G, Schmidt C, Baillie J, et al. Man
qement of major biliary complications after laparoscopic cholecystectomy. 
Ann SWg.l993;217:532. 
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Reference: 
Ullemoe KD. Biliary injuries and strictures and sclerosing 

cholangitis. In: Mulholland MW; Lillemoe KD, Doherty 
GM. Maier RV, Upchurch GR, eels. Gremfold's Surgery: 
ScienUftc Principles & J>racf;l.u. 5th ed. Phlladelphla. PA: 
Lippincott Williams & Wllldns; 2011. 

1Gl9 

Key word: Treatment of Duodenojejunal 
Adenocarcinoma 
Author: Robert A. Meguid, MD, MPH 
Editor: Michael A. Choti. MD, MBA 

A 76--year-old man undergoes exploratory laparotomy for a 
suspected bowel obstruction. During the operation. you cfis... 
cover a mass in the duodenum Just proximal to the ligament 
of 'I'Nltz, with no palpable lymphadenopathy. Intraoperative 
pathology con1irms adenocarcinoma. What 1s the best course 
of management for this patient? 

® GastroJejunostomy 

@ Local resection with primary repair 

© Panc.reaticoduodenectomy 

@ Surgical resection with duodenojejunostomy 

@ Surgical resection with intraoperative chemotherapy 

Answer: (D) Surgical resection with duodenojejunostomy 

Radon ale: 
Of the malignant tumors of the small bowe:L approximately 
5096 are adenocarcinomas. Forty percent of these occur in the 
duoclenum. of which two-thirds are periampullary lesions. 
Most patients with small bowel adenocarcinoma present 
with advanced disease (stage III or IV). When possible, surgi
cal resection is the treatment of cholc:e. Ideally. preoperative 
diagnosis and staging is best in order to determine resect
ability and plan therapy. In this cue, the diagnosis was made 
intraoperatively without the a.dvantage of imaging to rule 
out extent of disease. However, if the tumor appears resect
able at surgery. this approach can be considered. Prlndples of 
surgical therapy include en bloc resection incorporating the 
mesentery. In case of tumors located in the first and second 
portions of duodenum, pancreaticoduodenectomy will likely 
be required. For tumors in the distal duodenum or proximal 
jejunum as in this case. pancreas preserving resection with 
duodenojejunostomy is preferred, often requiring the anasto
mosis to the second portion of the duodenum. When UJU'&

sectable and resulting in obstruction. gutrojeJunostomy can 
offer palliation. 

References: 
Hrabe JE, Cullen JJ. Management of small bowel tumors. In: 

Cameron JI., Cameron AM. eels. Ctment Surgical 'Ihmlpy. 
lOth ed. Philadelphia, PA: Mosby; 2011;106-109. 
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distal duodenectomy for infrapapillary neoplasms. Ann R 
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1G20 

Key word: Treatment of a Dark Stoma 
Following Abdominoperineal Resection 
Author: Robert A. Meguid, MD, MPH 
Editor: Mark D. Duncan. MD, FACS 

Two days after undergoing an abdominoperineal resection, a 
64-year-old man's colostomy stoma is dWiky. On evaluation 
at the bedside on postoperative day 3, the dark bowel extends 
below the level of the abdominal wall fascia. What is the most 
appropriate management? 

® ArteriDgraphy 

® Bedside debridement 

© Exploration and revision in the operating room 

@ Initiate wet-to-dry dressings to stoma 

® Observation 

Answer: (C) Exploration and revision in the operating room 

Rationale: 
Dark bowel in a colostomy signals poor perfusion of the ter
minal bowel. either due to disruption of the vascular arcade 
during surgical skeletonization, or from passing the bowel 
through too small an aperture in the abdominal wall fascia. 
While retraction of bowel below the level of the skin will 
result in chronic irritation in ileostomies, this is usually not 
the case with colostomies. Necrosis of colon below the level of 
the skin but above the fascia leads to a retracted stoma. How
ever, this bowel will remain viable and does not require urgent 
repair, and may be managed by observation. On the other 
hand, neaosis of bowel below the fascia must be corrected by 
surgical revision of the stoma. A good dlctum regarding the 
creation of colostomies is that the colostomy will not look bet
ter 2 days postoperatively than it does in the operating room. 
Any stoma that appears dusky in the operating room will only 
worsen in the postoperative period, and warrants strong con
sideration for immediate revision. 

Intraoperatively, attention should be paid to the health 
of the remaining colon, the mesenteric ves.sels, and align..
ment such that undue stretch or torsion on the mesentery is 
avoided. 

Reference: 
Kann BR. Early stomal complications. Clln Colon Rectal Surg. 

2008; 21(1): 23-30. 

1G21 

Key word: Diagnosis of Acute 
Gastric Dilation 
Author: Robert A. Meguid, MD, MPH 
Editors: Christopher L. Wolfgang, MD, PhD, and Matthew 
J. Weiss, MD 

After undergoing resection of the right middle lobe of her 
lung, a 65-year-old woman complains of acute abdominal 
pain while eating breakfast in the morning. Her stomach is 
distended and tympanitic, she is bradycardlc, hypotensive, 
tachypneic, and sweating profusely. What is the most appro
priate next course of action? 

@ Emergency exploratory surgery 

® Increase the patient's pain medication 

© Obtain supine and erect abdominal x-rays 

@ Perform esophagogastroscopy 

@ Place a nuogut:ric tube 

Anrwar: (E) Place a nasogutric tube 

Rationale: 
The patient is experiencing acute gastric dilation. Acute gas
tric dilation can occur in patients following any surgical proce~ 
dure involving anesthetics and analgesics. The cause is sudden 
distension of the stomach, resulting in a vag11]. response. The 
ensuing symptoms are abdominal pain. tachypnea, pallor, 
sweating, bradycardia, and hypotension. If untreated, acute 
gastric dilation can lead to vomiting, which can result in aspi
ration, bleedJng from erosive gastritis, and possible esopha
geal perforation. 

Initial diagnosis relies on cllnlcal acumen as well as exami
nation. Classically, patients have a distended and tympanitic 
stomach. Confirmation of diagnosis may be obmiDed by 
placement of a nuogut:ric tube, resulting in rapid decom
pression. In addition, nasogastrlc decompression is the treat
ment for acute gastric dilation, which usually lasts 24 to 
48 hours until motility is regained. 

Reference: 
Moody FG, McGreevy, JM. Miller TA. Stomach. In: Schwarb: 

Sl, Shires GT, Spencer FC. eds. Principia of Surgery. 5th eeL 
New York, NY: McGraw-Hlll; 1989:1157-1188. 
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1G22 

Key word: Diagnosis of Common Bile Duct 
Stricture from Chronic Pancreatitis 
Author: Susanna M Nazarian, MD, PhD 
Editor: Michael A. Choti. MD, MBA 

A 48--year-old alcoholic man with painless jaundice appears to 
have intrahepatic: biliary ductal dilation on computed tomog-
raphy (CT) scan. The bilirubin is 12.6 with other liver function 
tests normal. On review of the CT scan. you can detect no 
obstructing mass. Magnetic resonance cholangiopancreatog
raphy (MRCP) demonstrates no stones in his biliary tree with 
dilation extending to the pancreas. The most likely cawse of 
hi& ductal dilation is: 

@ Benign common bile duct stricture 

@ Gallbladder carcinoma 

© Klatskln twuor 

@ Pancreatic cancer 

@ Pancreatic pseudocyst 

Answer: (A) Benign common bile duct stricture 

Rationale: 
Strictures of the common bile duct are a relatively frequent 
complication of chronic pancreatitis, occurring between 3% 
and 29% of the time In patients with chronl.c alcoholic pan
creatitis. This is due to the close anatomical. relationship of 
the common bile duct and pancreas in 9096 of the population. 
In addition, the duct lies within a posterior groove of the pan
creas in 2596 of the time. On cr. common bile duct strictures 
due to chronic pancreatitis are characterized by long, tapering 
strictures, rather than the abrupt terminations seen in malig
nant strictures. Of note, chronic pancreatitis causes only 1096 
of all c:ases of bile duct strictures. 

Strictures of the common bile duct may be diagnosed 
through a variety of modalities, including endoscopic ret
rograde cholangl.opancreatography (ERCP), percutaneous 
transhepatic cholangiography (PTC), CT, or endosooplc: 
ultrasound (EUS). Serum alkaline phosphatase is elevated in 
8096 of patients with common bile duct strictures. It is imp or~ 
tant to rule out other causes of obstructive jaundice in these 
patients, Including malignancy. While less lilcely, this patient 
may still have pancreatic cancer and this diagnosis should 
always be considered in such a case. Pancreatic pseudoc:ysts, 
while occasionally presenting with jaundice, will typically 
have an assodated cystic lesion identified on cross-sectional 
imaging. Common bile duct strictures may be treated acutely 
with endoscopic: dilation and stendng, but may require surgi
cal therapy via choledochoduodenostomy or choledochojeju
nostomy in refractory cues. 

Cholangiogram of a patient with a long distal common bile duct stricture 
{arro~ caused by chronic pancreatitis. Reprinted with permission frun: Lil
lemoe KD. Bliary i~ries and stricti res and sclerosing cholangitis. In: Mulhol
land MN, Lillemoe KD, Doh arty GM, Maier RV, Upchurch GR, eds. Gre91100kfs 
SUrgery: Scienli:tic Principles & PrltC!ice. 5th ed. Phladelphia, PA: UppifiCott 
Williams & Wikins, 2011:995. 
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1G23 

Key word: Treatment of Gallbladder Carcinoma 
Author: Susanna M. Nazarian, MD, PhD 
Editor: Richard D. Schulick. MD, MBA, FACS 

You perform an uncomplicated laparoscopic cholecystectomy 
on a SO~year~old woman for symptomatic cholelithiasis. One 
week later, the surgical pathologist calls you to say that the 
specimen contains adenocarcinoma of the gallbladder wall. 
The cancer is limited to the muscular layer of the gallblad
der and the cystic: duc:t margin is negative. In your subsequent 
discus.sion with the patient, what should you recommend as 
the treatment plan? 

@ Extended right hepab!ctomy, portal lymphadenectomy 
and resection/reconstruction of the extrahepatic billary 
tree 

@ No further treatment is needed 

© Radiation and chemotherapy with 5--tluorouracil and 
mitomycinC 

@ Resection of the gallbladder fossa and portal lymphad
enectomy 

® Resection of the laparoscopic: trocar sites and 
chemotherapy with &-fluorouracil and mitomycin C 

Answer: (D) Resection of the gallbladder fossa and portal 
lymphadenectomy 

Radonale: 
Gallbladder carcinoma is a rare but aggressive cancer. 
Although there are only approximately 7,500 new cases of 
gallbladder c:anc:er in the United States yearly, the disease 
often manifests late and many cues are unresectable at 
presentation. Gallbladder cardnoma spreads early to peri
toneal surfaces and lymph nodes, as well as metastasizing 
hematologically. Most series report a 5-year survival of 
less than 5%, and the median survival for those with unre
aectable di.aeue is only 6 months. Adenocarcinoma is the 
predominant lesion. found 1n over 8096 of cases. Adenoma 
subtypes include papillary, tubular. and nodular. Other his
tological types include anaplastic (1096) and squamous cell 
carcinoma (<5%). 

This maligrumcy is more common in the Native American 
populations of the United States and Mexico, Bolivians. 
Chlleans and resldents of Northern India. and Central Europe. 
There is a 3:1 female to male predominance and peak inddence 
in the seventh decade. The relationship between gallbladder 
carcinoma and cholelithiaaia is well established. Seventy to 

ninety percent of all patients with the cancer have gallstones 
and the risk of the carcinoma 1n those with stones is four to 
five times higher than in acalculous indMduals. Howevet; the 
scenario presentl!d above, in which gallbladder cardnoma is 
discovered after elective cholecystectomy, O«urs only 1% of 
the time. Pathologiadly. the chronic inflammation induced 
by the stones probably contributes to the development of the 
malignancy. Patients with larger stx)nes (>3 em) ha:ve a ten
fold higher rate of carcinoma. The tradltlonal teaching of the 
association between "porcelain gallbladder• and higher rates of 
gallbladdercancerhasrec:entlybeenahowntobeoverestimated. 
.Although patients with llmJted areas of caldficatlon of the 
gallbladder wall have an increased incidence of gallbladder 
canc:e~; those with diffuse calcification ("porc:elain gallbladder•) 
do not seem to ha:ve a higher risk for the malignancy. 

Current staging is a tumor~ nod& metastasis (TNM) system 
revised 1n 2010 by the American Joint Committee on Cancer 
(see table on next page) 

The cystic: duc:t lymph node (Calot node) is usually the first 
site of metastasis, followed by surrounding node beds. Nodal 
disease may lead to common bile duct obstruction and ja~ 
dice, which is found in 3796 of patients. Symptomatic patients 
may also report abdominal pain (73%), nausea and vomiting 
(4396), anorexia (35%), and weight loss (3596). 

The goal for treatment of gallbladder carcinoma is removal 
of all tumors (RO resection). Thmors limited to the lamina 
propria (Tla) may be cured by a simple cholecysted:omy, pro
vided the cystic duct margin is negative. The patient in this 
scenario has a T1b tumor, with disease in the musc:ularis layer. 
Since lymphovasc:ular invaaion is present in 3096 of patients 
with Tlb disease. resection of the gallbladder foua and por
tal lymphadenectomy is the proper treatment. Patients with 
T2 or greater tumors require a larger resection. although the 
recommended extent remains controversial. At a minimum, 
resection of a 1- to 2--cm rim of normal liver around the gall
bladder fossa should be performed. Regionallymphadene~ 
tomy is necessary, from the bifurcation of the hepatic ducts 
to the distal common b.Ue duct. T3 and resectable T4 tumors 
require segment 4b and 5 resection at least and often an 
extended right hepatectomy. Patients with common bile duct 
or common hepatic duct Involvement require an extended 
llver resection. removal of a portion of the CBD and recon
struction with a Roux-en-Y hepaticojejunostomy. Cystic duct 
margin positivity mandates bile duc:t excision. 

The resection of laparoscopic trocar port sites remains 
controversial. as does the role for adjuvant chemotherapy and 
radiation. A recent prospective, randomized phase W trial of 
adjuvant 5-duorouracll and mitomycin C versus surgery alone 
did demonstrate improved 5-year survival for those receiving 
chemotherapy. Radiation therapy has not been convincingly 
proven to be effective. 
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American Joint Committee on Cancer Seventh Edition Stalin& Syltem for Gallbladder 
carcinoma -· 0 
I 

II 
lilA 
IIIB 
IVA 
IVB 

Definition of TNM 
Prima!l Tumor [!I 
TX 
TO 
TIS 
Tl 
Tla 
Tlb 
T2 

T3 

T4 

Re&lonal Lymph Nodes (N) 
NX 
NO 
Nl 

N2 

Diltlnt Metastasis (M) 
MO 
Ml 

1\.lnor Nod .. 
T, NO 
T1 NO 
T2 NO 
T3 NO 
Tl-T3 Nl 
T4 NO-Nl 
AnyT N2 
AnyT AnyN 

Primary tumor cannot be assesse<l 
No evidence of primary tumor 
Carcinoma in situ 
Tumor invades lamina propria or muscular layer 
Tumor invades lamina propria 
Tumor invades muscular layer 

Metastasis 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
Ml 

Tumor invades perimuscular connective tissue; no extension beyond serosa 
or into liver 
Tumor perforates the serosa (visceral peritoneum) and/or directly invades 
the liver ancttor one other adjacent organ or S1ructure, sucb as the stom
ach, duodenum, colon, pancreas, omentum, or extrahepatic bile ducts 
Tumor invades main portal vein or hepatic artety or invades two or more 
extrahepatic organs or structures 

Regional lymph nodes cannot be assessed 
No regional lymph node metastases 
Nodes confined to ttle hepatic hilus Oncluding nodes along the common bile 
duct, hepatic artery, portal veir1, ar1d cystic duct 
Metastases to celiac, periduodenal, peripancreatic, and/or superior mesen
teric artery lymph nodes 

No distant metastasis 
Distant metastasis 

Reprnted wi1tl pennission from Weber S, Yamane 8, Fong Y. Biliary ntN~Piasms. In: Mulholland MW, Ullemoe KD, Doherty 
GM, Maier RV, Upchurch GR. eds. Greenfield'$ SWietY: Scientific Principles & Practice, 5th ed. Pllladelphi•. PA: Lippincott 
1NIIIiams & Wilkils, 2011:1000. 
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1G24 

Key word: Treatment of Incompletely Reduced 
Ileocolic Intussusception 
Author: Robert A. Meguid. MD, MPH 
Editors: Thnothy M Pawlik. MD. MPH, PhD, and Matthew 
J. We!s&,MD 

You are called to the emergency department to see a ~year-
old woman who has undergone a barium enema for lleocollc 
Intussusception. The filma show that the intussusception has 
been only partly reduced. What is your nexl step? 

@ Colonoscopic reduction 

® Laparotomy for manual reduction 

© Ob&erV1ltion 

@ Pneumatic reduction 

® Repeat barium enema 

Answer: (B) Laparotomy for manual reduction 

Rationall: 
Ninety percent of intusswception in adults is due to pathol
ogy of the bowel. with 6596 invalvlng tumors. Pottoperative 
intussusception iJ often due to drainage or feeding tubes, 
adhesions, or the suture line of a bowel anastomosis. These 
usually resolve without intervention. Otherwise, intuaawcep
tion in adults should be managed with operative reduction. 
Upon laparotomy, manual reduction should be attempted. 
After reduction, bowel should be carefull:y examined for signl 
of ischemia or necrosis, as well as for the pathology causing 
the event. Resection is UIUally warranted for intusawcep
tion In adults, even if manual reduction Is successful. This is 
because cancer has to be pretumed a cause and a local re~ec
tion 1s almost always warranted to rule out a subtle underlying 
malignancy. 

Unlike in adulta, the cau11e of in.tuasusception in the pedi
atric patient population is usually unknown. The lead point 
1s thought to be lymphoid hyperplasia leading to intramural 
thickening, polyps, or Meckel diverticula. Patients present at 
5 to 10 months of age. Ini.tial diagnosis is made by history and 
physical examination. with intermittent colicky abdominal 
pain, progressively bllioua vomiting, and abdominal disten
llon being the most common symptoms. Abdominal examina
tion is frequently notable for a palpable right lower quadrant 
sausage-like mass and currant jelly stool is sometimes pre5ent. 

Diagnosis is confirmed by a barium enema, which often 
itself reduces the lntwsusception. 1hl.s hydrostatic pressure 
reduction uses a fluid column of 91 em (3 ft) for 10 minutes 
at a time, with a ~ success rate. If unsuccessful, pneumatic 
reduction using 80 to 120 mm Hg of pressure has a 9096 
success rat2. 

Should nonoperatl.ve reduction fall, or if the patient devel
ops aJgn.s of peritonitis after successful reduction, operative 
exploration 1s warranted. In pediatric patients, this entail1 a 
right lower quadrant incision with reduction or resection of 
the involved bowel if reduction is WllllCCessful Appendec
tomy should accompany the procedure. The recurrence rate 
for intussuleeption 1s 1296. 

Intussusceptum 

w--- Intussuscipiens 

.____ __ Compressed 

mesen1eric 
vessels 

Analmly of Intussusception. The intussuscelllum is the sesment of buweJ th.t 
invq inltes into the intu.ssuscipiens. Reprinted with pennissitr~ frcm: Soybel 
Dl, Landman WB. Ileus and bowel obstruction. ~= Mulholland MW, Lillemoe 
KD, Doherty GM, Mlier RV, Upclurtll GR, eds. Greern'ielcfs Swgery: Scientific 
Principles & Pnletice. 5th ed. Philadelphia, PA: Lippincott Wiliams & Wilki'ls, 
2011 :761. 
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Key word: Complications after Nissen 
F undoplication 
Author: Robert A. Meguid, MD, MPH 
Editor: Mark D. Duncan. MD, FACS 

A 56-year--old woman is seen in clinic 6 months after undergo, 
ing a laparoscopic Nis.sen fundoplication for esophageal reflux 
dl.sease and tNatment of a type IV paraesophageal. hernia. She 
complalns of symptoms of persistent dysphagia. Which of the 
following ls the cause of these complaints? 

® The hiatal hernia has re<:urred 

@ The patient has gas bloat syndrome 

© The patient has gutric stasis 

@ The stomach has become denervated 

@ The wrap has come undone 

Answer: (A) The hiatal hernia has recurred 

Rationale: 
following repair of paraesophageal hernias, the rate of fall
ure requiring reoperation ls as h1gh. as 40%. Failure requlring 
reoperation after fundoplication for gastroesophageal reflux 
disease alone is only around 5%. This increased rate of fail, 
ure for repair of paraeaophageal hernias i& thought to be due 
to presence of a larger hiatal hernia, resulting in crural repair 
under tension. esophageal shortening, and concurrent con
nective tissue diseases. 

Late complications of fundoplication include partial or 
complete dehiscence of repair with recurrence of hernia, 
stricture of the dlstal esophagus or too tight a wrap, slippage 
of a complete wrap onto the body of the stomach. herniation 
of the wrap or stomach into the chest, ulceration or perfora
tion of the stomach, gastric stasis, and gas bloat syndrome. 

Patients with dehiscence will usually present with recur
rence of reflux. and may necessitate revision or redofun
doplication. Following Nissen fundopllcation, dysphagia ls 
common but usually resolves within 3 months of surgery. 
Stricture or too tight a repair will lead to persistent dyspha
gia, often to solids more than liquids. If initial bougie dila
tion is unsuccessful. revision of the fundopll.cation may be 
warranted. Persistent severe dysphagia may also be due to 
esophageal hypomotility. In this setting, treatment involves 
revision of a 360,degree fundoplication to a partial fundopli, 
cation. such as a Belsey repair. 

Slippage of a complete wrap onto the body of the stomach, 
called a "sUpped• Nissen. may result In dysphagia or recurrent 
symptoms of reflux. This may occur immediately after surgery. 
due to wrapping of the fundus around the stomach instead 
of the distal eaophagw, or several months to years later, due 
to cephalad retraction of the esophagus. Management is vla 
revWon of the fundoplication, with adequate mobilization of 
the distal 6 em of the esophagus. In the setting of a shortened 
esophagus, use of a Collis gastroplasty procedure will create a 
gastric tube to supplement the length of the esophagus. This 
is especlally useful in the setting of a recurrent hiatal hernia. 

which Is assodated with shortening of the esophagus due to 
progressive ischemic damage. 

Paraesophageal. herniation of the poster lor fundus into the 
chest, or herniation of the intact wrap and esophagogastric 
junction into the chest may result from &ilure of the hiatal 
hernia repair. Herniation of the stomach through the intact 
wrap, with preservation of the position of the esophagogastrlc 
junction below the diaphragm may result ln acute strangu
lation and perforation of the stomach. These complications 
are managed surgically, the latter being a surgical emergency. 
Repair. as with a •slipped"' Nissen. may benefit from a gastro
plasty. Patients may present with dysphagia, or acutely ill with 
perforation and a bleeding ulcer. 

Gastric stasis is associated with vagal nerve injury sus, 
tained during the operation. Patients present with nausea 
and vomiting, the latter which may disrupt the fundoplica
tion. If persistent, tNatm.ent includes pyloromyotomy or 
pyloroplasty. 

Gas bloat syndrome is likely due to aerophagia by patients, 
which they may use to lessen symptoms of reflux disease. Fol
lowing fundopllca.tl.on. patients present with abdominal dis
tention, Inability to belch or vomit. early satiety, and Increased 
flatus. Treatment is not surgical, but by counseling patients to 
minimize aerophagia. 
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Key word: Diagnosis of Afferent Limb 
Obstruction 
Author: Robert A. Meguid, MD, MPH 
Editor: Michael A. Choti, MD, MBA 

Six weeks after undergoing a vagotomy and antrectomy with 
Billroth II reconBtruction for peptic ulcer disease, a 76--year
old man presents with nausea. abdominal pain. and low-grade 
fever. Given his reant surgical history, your cWierential diag
nosis includes a1ferent limb obstruction. Which one test will 
best confirm this diagnosis? 

@ Computed tomography (CT) scan with oral contrast 

(!) Esophagogastroduodenoscopy (EGO) 

© Hepatobillary imJnodlacettc acid (HIDA) scan 

@ Supine and erect abdominal ~ray 

® Upper gastrointestinal (GI) series 

Answer: (A) Computed tomography (CT) scan with oral 
contrast 

Rationale: 
Complications following antrectomy with reconstruction 
include affi!rent limb obstruction. duodenal Bl:ump leakage. 
and delayed gastric emptying. Mferent limb obstruction 
occurs due to internal hemlation. adhesion forma.tlon, vol
vulus, or formation of a kink at the junction of the afferent 
limb with the gastric remnant. The best form of imaging is 
abdominal cr scan with oral contrast, where a clilat:ed. fluid
filled afferent limb that does not fill with oral cont:rut: might 
be apparent. A1ferent 11mb obstruction is typically not seen 
on HIDA scan. Duodenal stump leakage is con1irmed by visu
alization of a fluid collection on CT with subsequent aspira
tion of bile &om the right upper quadrant, or via HIDA scan 
revealing the bile leak. Duodenal stump leakage will not be 
seen on an upper GI series or an EGO. Delayed gastric empty
ing may be best diagnosed via upper GI series, however, may 
be implied by the presence of a dilated stomach on abdominal 
CT with oral contrast. Delayed gastric emptying will not be 
seen on a HIDA scan. 

The Bilrvlh II retonstruction. The first or second jejunal loop of tile jejunum is 
used, Ria je~je~ {ac<:onling tJ> BI'Ul) should be e<:<:cxnplished in 
order tJ> prevent bile retm. Reprinted v.i1h pennissioo from: Siewert JR, Bumm 
R. DistJI gastrectxrny wi1h BilroUII, Bili'u!h II, or Roux-Y re.cmstruction. h: 
fiSCher S, Bland Kl, eds. Mastety of Sutgery. 5th ed. Philadelplla,. PA: Uppilcott 
Wiliams & Wilkins, 2007:855. 
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Key word: Treatment of MALT Lymphoma 
Author: Robert A. Meguid, MD, MPH 
Editors: Timothy M. Pawlik. MD, MPH. PhD, and Matthew 
J. Weiss, MD 

A 68-year-old woman presents with a history of weight loss 
and nausea. but denies vomiting or early satiety. Workup 
ultimately leads to biopsy-proven B-cell mucosa-associated 
lymphoid tissue (MALT) lymphoma coD1ined to the stomach. 
What is the most appropriate treatment? 

® Antibiotic therapy 

@ Chemotherapy and radiation therapy 

© Proton pump inhibitor. clarithromycin and amoxicillin 
for 10to 14days 

@ Radiation therapy 

@ Subtotal gastrectomy followed by radiation therapy 

Answer: (A) Antibiotic therapy 

Radon ale: 
Greater than 5096 of gastrointestinal lymphomas arise in the 
stomach, which is the most common extranodal site of non# 
Hodgkin lymphoma. Most patients present with epigastric 
pain. weight loss, naWJea, vomiting, anorexia. and sometimes 
gastric obstruction. Di1ferential diagnosis includes guttie 
adenocarcinoma, Menetrier disease. Zollinger-Ellillon syn
drome, hypertrophic gastritis, and gastric lymphoma. 

Diagnosis is made via histologic examination of endcr 
scopic biopsies and bl'Wihings, combined with endoscopic 
ultrasound. Upper gutrolntestlnal series show character
istic enlarged mucosal folds, and/or mass and ulcers. Addi
tional workup should include chest and abdominal computed 
tomography (CT), and biopsy of bone marrow and any 
enlarged peripheral lymph nodes, to evaluate the patient for 
systemic disease. 

Radiation therapy alone is succes&!ul in treatment of low
stage gastric lymphoma, with long-term survival comparable 
to that of surgery. and avoids the risk of postoperative compli
cations. Surgical resectlDn should be reserved for large lesions 
causing gastric outlet obstruction, and is followed by radia
tion. Systemic: disease is treated with chemoradiation. 

While gastric submucosa does not normally contain lym# 
phoid tissue, chronic HeUcobacter pylori infection is usoci
ated with development of Peyer patch-like lymphoid tiuue in 
the stomach. This is known as MALT, and is thought to be 
monoclonal B-<:ell proliferation. Low-grade MALT lympho
mas can be differentiated from low#grade gastric lymphomas 
histologically. 

Treatment of low-grade MALT lymphomas is by antibiotic 
eradication of H. PylorL This is effective In 7096 to 100% of 
cases, with a median complete response time of 5 months. 
Chemoradiation is reserved for failure of regression with 
antibiotics. 
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Key word: Treatment of Focal Nodular 
Hyperplasia of the Liver 
Author: Sunnna M. Nazarian, MD, PhD 
Editor: Richard D. Schulick, MD, MBA, FACS 

Your sister states that she has been diagnosed with focal nod, 
ular hyperplasia (FNH) of her liver. How should you a.dviae 
her to proceed with treatment? 

@ She may be observed with this condition 

® She should visit a medical oncologist for an oral TNF-o: 
inhibitor 

© She should visit a medical oncologist for chemotherapy 

@ She should visit a radlalion oncolog1st for radiatlcn therapy 

(]) She will.lik.el.y require surgery for this condition 

Answer: (A) She may be observed with this condition 

Rationale: 
FNH is a benign liver tumor with a benign course. and can be 
managed with observation If the patient Is asymptomatic. If 

the patient is experiencing right upper quadrant pain or symp
toms of fullness or If the lesion appears to have bled. resec
tion may be considered after a period of observation. FNH 
is the second most common benign lesion of the liver after 
liver hemangioma, and is usually found in women between 
the ages of 20 and 40. It has been linked with oral contracep
tive use. 

Although FNH is usually found incidentally (upon lapa
rotomy for other reasons or abdominal bnaglng), it rarely 
causes vague right upper quadrant abdominal pain. While it 
may be difficult to make a definitive diagnosis of FNH radio
graphically, a homogenous lesion with uniform enhance
ment on the arterial phase is highly suggestive of FNH. 
particularly when a high signal central scar 1s evident on T :~ 
magnetic resonance imaging. The lesions are often located 
peripherally and a feeding artery may be visualized. If this 
diagnosis is strongly suspected. an Interval period of obser
vation and reimaglng may further confirm the diagnosis. 

Reference: 
Sonnenday q, Welllng TH. Pelletier SJ. Hepatic neoplasms. 

In: Mulholland Mw. Lillemoe KD, Doherty GM. Maier 
R."\'. Upchurch GR, eds. Grunfield's Surgery: &ientifo; 
Prlnclpl& & .Practla. 5th ed. Phlladelphla, PA: Lippincott 
Will.1ams &: Wilkins; 2011. 

Focal nooolar hyperplasia on cross-sectional T1-weiglrtl!d (A) and T 2"11'tligtlted {B) mqnetic resonance imaging. Botti 
scans were made using manganese-based contrast. an agent taken ~ by tlepatJ)eyteS genenting a hyperirtense 
appearance in ttle lesioo with a tligtl concentration of hepatocytes. Note also, ttle o!Mous per.,heral vessel on ttle 
T zoWeiglrtl!d image. {C) Arterial pflase computed tomog1'81lhy scan of the same lesion, againl!yperirtense compared 
wi1h backgrOII\d liver parenchyma. (D) The lesion washes out during Ule portal phase, demonstratilg the importance of 
ttlree-phase imaging in cflaracterizing and detecting lesioos within ttle liver. Reprinted wi1h permission from: Deman KA, 
Curley SA. Hepatic neoplasms. In: M~tlolland MW, Ullemoe KD, Doherty GM, Maier RV, Upchurch GR, ells. Greenfield's 
SU/flery; Scientific PrinciPles & Practice. 4th ed. Philadelphia, PA: Lippincott Wiliams & Wilki\s, 2006:963. 
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Key word: Treatment of Esophageal 
Leiomyoma 
Author: Susanna M Nazarian, MD, PhD 
Editors: Stephen M Cattaneo II. MD, and Robert A. Meguicl. 
MD, MPH 

You see a 60-year--old woman in clinic complaining of pro
gressive dysphagia. She denies paln while swallowing, but 
says she feels that some foods become stuck on a "lump In 
my throat!' She has not lost any weight from these symptoms, 
has no smoking history and does not use alcohol. You sus-
pect a benign process. Which of the following studies and 
usociated findings confirms your suspicion of an esophageal 
leiomyoma? 

@ Barlwn swallow study showing a bird-beak pattern in 
the distal third of the esophagus 

@ Computed tomography (CT) scan showing a circumfer
ential narrowing along the distal third of the esophagus 

© Esophagoscopy showing a submucosal lesion in the 
distal third of the esophagus 

@ Magnetic Resonance Imaging (MRI) demonstrating 
compression of the cerv1cal. esophagus by ankylosing 
spondylitis 

@ Plaln films of the lateral neck demonstrating a pedun
culated leslon arising from the posterior wall of the 
esophagus 

Answer: (C) Esophagoscopy showing a submuc:osalleslon In 
the distal third of the esophagus 

Endoscopic appearanct of an esophageal leiomyoma at the lavel of the gas
troesophageal jllction. Courtesy of r.tcflael L. Kochman, MD, HospitJJI of the 
lkliversity of Pem$ylvania, Philadelphia. 

Rationale: 
.Esophagealleiomyomas oomprlse two-thirds ofbenlgn. esopha
geal tumors. Other benign esophageal entides include esoph
ageal cysts, granular cell tumors, and fibrovasc:ular polyps. 
Leimnyomas occur in the distal two-thirds of the esopha
gus, and arise from the muscularis propria. They are usually 

Symptoms or abno.rmal chest x-ray 

I 
Barium swallow 

(filllilg defect) 

I 
Endoscopy 

(normal mucosa covering mass) --------------. 

I 
EUS CT 

(homogeneous, bypoechoic mass) -------- (hypodease mass) 

Clinically diagnose 
leiomyoma 

I 

Surgery Radiological 
monitoriog 

Evaluation and trell1rnent of esophageal leiomyoma. Adapted Mth permission from: Lee LS, Singhal S, Bri\stet' CJ, 
et al. Current rnanagement of esophageal leiomyoma. JAm Coli SUrg. 2004;198:136. 
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solitary lesion~~ and appear as smooth, convex. aubmuco88l 
lesions on barium swallow. 

Appropriate evaluatl.on of a patient with a suspected 
esophageal leiomyoma includes a barium swallow, endoscopy, 
endoscopic: ultrasound. and aCT scan of the chest. The lesion 
may be observed if the patient is asymptomatic. Howevez:. 
lesions that are enlarging on interval studies, those which 
are ulcera.t:ed. or those causing dysphagia warrant resec
tion. Lesions less than 8 c:m c:an usually be enucleated in an 
extramucosal fashion, whereas those that are greater than 8 
c:m or annular may require esophageal resection. 

Reference: 
Rascoe PA, Kucharczuk JC, Kaiaer L. Esophagus: Thmora 

and injury. In: Mulholland MW, Ullemoe KD, Doherty 
GM. Male r RV, Upchurch GR. eds. GremjWd'a Surgery: 
Scientific Prirrcipks & Practia. 5th ed. Philadelphia, PA: 
Lippincott Williams & Wllk:ins; 2011. 
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Key word: Physiology of Truncal Vagotomy 
Author: Robert A. Meguid, MD, MPH 
Editors: Christopher L. Wolfgang, MD, PhD, and Matthew 
J. Weiss, MD 

A 52-year-old man undergoes txuncal vagotomy and antreo
tomy for peptic ulcer disease. Postoperatively, he complains of 
diarrhea. Which of the following physiologic alterations is due 
to the truncal vagotomy alone? 

@ Accelerated emptying of solids 

@ Decrease in gastrin production 

© Decreased gallbladder distention 

@ Increase in gastric acid secretion 

® Increased intragastric pressure 

Answer: (E) Increased intragutrlc pressure 

Rationale: 
PhyslDlogic alterations resulting from tJ:uncal vagotomy are 
multi!ol.d. Truncal. vagotomy interrupts wgal innervation of 
viscera distal to the esophageal hiatus, as opposed to a selec
tive proximal gastric: vagotomy that denervates the proximal 
stomach only. A proximal gastric vagotomy is also known u 
super-selective or parietal cell vagotomy. To allow adequate 
gastric emptying, a truncal vagotomy must be paired with 
either antrectomy or pyloroplasty. 

Truncal vagotomy, as well as super~selective vagotomy, 
causes hypergutrinemia. due to lo.ss of feedback inhibition as 
well as gastric: cell hyperplasia. This may be as high as twice 
preoperative levels. However. antrectomy in combinatl.on 
with vagotomy decreases gastrin levels to half of the preop
erative level 

The primary aims of vagotomy, truncal. or super~llelective, 
are reduction of gastric acid seaetion. following vagotomy, 
basal acid llecretlon is reduced by 8096, and add llecretl.on in 
response to a meal is reduced by 60% to 70%. This o"urs via 
reduction of cholinergic stimulation of parietal cella. Inclu
sion of ant:rectomy with surgery further reduces acid aecre~ 
tion, presumably via a decrease in gastrin production signaled 
by G cells located predominantly in the antrum. 

Truncal vagotomy results in an increased rise in intragas~ 
tric pressures, and aHects both proximal and distal gastric 
motor activi.tie.s. This tran&latea into accelerated emptying 
of ll.quids, however, bnpalrs emptying of solids. Therefore, a 
truncal vagotomy ls combined with pyloroplasty or antrec
tomy to facilitate emptying of solids. While a super~selective 
vagotomy only affects distal gastric motor activities, it is also 
associated with an accelerated emptying of liquids, but not 

solids. 
Truncal vagotomy decreases enzyme and blc:arbon

ate secretion by the exocrine pancreas. In addition, truncal 
vagotomy results in decreased secretion of cholecystokinin, 
secretin. and pancreatic polypeptide, as well as deere rued bili
ary secretion, with increased gallbladder distention noted. All 
of these changes are absent 1n super-selective vagotomy. 
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Most ofthe manifestation~~ of the above physiologic changes 
are subcUnlcaL However. the most common side effects of 
truncal vagotomy are diarrhea. followed by cholelithiasis. 

Reference: 
Mulholland MW. Gutroduodenal ulceration. In: Mulholland 

Mw. Ull.emoe KD, DohertyGM, Maler RV, Upchurch GR, 
eds. Greenfield's Surgery: Scientific Princi.plu lir Practice. 
5th ed. Philadelphia, PA: Lippincott William& & Willdns; 
2011. 
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Key word: Treatment of Choledochal Cyst 
Author: Trevor A. Ellison, MD, MBA 
Editor: .Mi.clta.el A. Choti. MD, MBA 

A 23-year--old man is referred to the swgery clinic after an 
endoscopic retrograde c:h.ol.angiopanc.reatography llh.ows a Type 
I choledochal cyst. What is the preferred medwd of surgical 
management? 

@ Cholecystectomy 

@ Complete excision with Ro~en-Y hepaticojejunoatomy 

© Complete excision, partial hepatectomy, and Roux-en-Y 
hepaticojejunostomy 

@ Cyst gastrostomy 

® Cyst Jejunostomy 

Answer: (B) Complete excision with Roux-en-Y hepati
cojejunostomy 

Radon ale: 
Choledochal cysts are usually associated with a common 
bile duct that joins the pancreatic duct more proximal to the 
ampulla of Vater. extrinsic: to the normal intramural duodenal 
location. This observation led to the hypothesis that aberrant 
ductal anatomy may predispose an individual to pancreatic 
reflux up the common bile duct and subsequent cyst forma
tion. Regarding histology, the c:yst itself does not have normal 
biliary epithelium and instead is often replaced by dysplastic 
columnar epithelium. Notably, the normal smooth muscle 
layer is usually present (the exception to these rules are Type 
III cysts which have normal duodenal mucosa). 

Less than 50% of people with choledochal cysts present 
with the classic triad of episodic abdominal pain, jaundice. 
and a palpable right upper quadrant mass. Imaging for diag
nosis in infants includes ultrasound. In adults, an endoscopic 
retrograde cholangiopancreatography is suffi.dent to diagnose 
the condition. 

Choledochal cysts are classified according to the Tod&Di 
modifu:ation of the Alonso-Lej clusifu:ation. 

• Type I cysts (8596 to 90%) are fusiform <illations of the 
entire common bile duct normally starting at the ori
gin of the common bile duct and sparing the common 
hepatic ducts as well as the intrahepatic ducts. These 
cysts tend to be huge and displace local structures lead~ 
ing to the typical finding of obstructive jaundice and 
frequently in chll.dren an abdominal mass. Treatment is 
primary excision of the cyst with a Roux-en-Y hepatico
jejunostomy. In some cases (where inflammation has led 
to cyst adherence to the portal vein and hepatic artery), 
an intramural cyst dissedion with excision of the epl
thellallayer while leaving the posteromedial outer wall 
of the c:yst intact may be preferable. Complete excision 
is preferred as these types of lesions confer a 3% to 596 
risk of malignancy anywhere in the gallbladdez:. biliary 
tree, or pancreas (approximately 1,000 times the risk of 
the general population). 
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• 'I)'pe ll cysts (1% to 2%) are true divertiuclae of the 
common blle duct. Recommended treatment is com
plete exdslon of d\e cyst with primary closure of the 
chol.edochotomy. 

• 'I)'pe lli cysts (<2%) are also known as "choledoch
odele.s" and are local dilation& of d\e diBtal. intramural 
(with relatl.on to the duodenum) common bUe duct. 
These are treated by a transduodenal approach with 
marsupialization or excision of the cyst. In these pro
cedures, identification of the ampulla of Vater is nec
essary to assure that a formal aphincteroplasty can be 
performed so that the biliary and pancreatl.c ducts are 
appropriately drainoo. 

• 'I)'pe IV cysts (15%) are often multiple in number and 
involve both the intrahepatic: and extrahepatic: ducts. 
'I)'pe V (<1%) cysts involve the intrahepaili: ducts. 
Both Types IV and V are treated on an individual basis 
with options including resec:tlon and drainage with a 
Roux-en-Y jeJunostomy for focal or unilobar disease. 

Type I 

Type Ill 

Mu.l.tifocal disease in a bil.obar dimibution associated 
with hepatl.c fibrosis may prove to be bnposslble to 
drain. 

Common complications of choledochal cyst procedures 
include cholangitis, Bt:ricture formation. choleclocholithiaisi.!l, 
and biliary tract malignancy. Excision. of the cyst& rather than 
drainage without excision leads to deaeased morbidity with 
no increase 1n mortality, and is d\e preferroo option of chole
dochal cyst management. 

References: 
Edll BH. Cameron JL, Reddy S, et al. Choledochal cyst disease 

1n ch1l.dren and adults: a 30-year single-institution experi
ence. JAm Coil Surg. 2008;206(5):1000-1005; discussion 
1005-1008. 

Lipsett PA, Pitt HA. Surgical treatment of choledochal cysts. 
I Htpatoblllary PalfCt'eat Sutf. 2003;10{5):352-359. 

Stain SC, Guthrie CR, Yellin AE, et al. Choledochal cyst in the 
adult. Ann Surg. 1995;222(2):128-133. 

Type II 

Type IV 

Classification of choladochal cyst Reprilted wi1h permission from: Sato rr, 0~ 
ham KT. Petlltric abdomen. In: Mulholand MW, Lillemoe KD, Datlerty GM, Maier 
RV, Upehurdl GR, eds. Greenfield'$ Surgety. Scientific ~le$ & Pl1clice. 51h ed. 
Philadalphia, PA: Lippincott Williams & Wilkils, 2011:1937. 
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1G32 

Key word: Unresectable Pancreatic Cancer 
Author: Justin B. Ma:xhimer, MD 
Editor: Richard D. Schul.i.ck. MD, MBA, FACS 

Among the examples given, which patient with pancreatic 
cancer would most likely be deemed unresectable based upon 
their abdominal computed tomography scan and laboratory 
findings? (CA 19-9 refers to Cancer Antigen 19-9.) 

@ 43~year~old male with a central pancreatic mus, CA 
19-9 ofl50 and twnor abutting the splenic vein 

@ 54-year-old female with a 3~ mass in the head of the 
pancreas, CA 19-9 of 150 and encasement of the superior 
mesenteric vein 

© 58-year-old female with a central pancreatl.c mass, CA 
19-9 of 200 and adhesion to the ventral surface of the 
inferior vena cava (fVC) 

@ 67-year-old male with a 5-cm mass In the head of the 
pancreas, CA 19-9 of 50 and encasement of the supe
rior mesenteric artery 

® 75-year-old male with a 5-cm mass in the tail of the 
pancreas, CA 19-9 of200 and no vessel invasion 

Answer: (D) 67-year-old male with a 5-cm mass in the head of 
the pancreas, CA 19-9 of 50 and encasement of the superior 
mesenteric artery 

Rationale: 
As with many other twnors, the major determinant of resect
ability In pancreatic cancers is the local invasion of the tumor 
into the vascular structures surroWldlng the pancreatic head. 
In cancers of the pancreatic head, the relationship between 
the c:ancer and the portal vein. superior mesenteric vein. and 
the celiac or superior mesenteric artery have been foWld to 
be the most Important factors in determining resectability. If 
the cancer has invaded into the portal or superior mesenteric 
vein, then a potentially curative resection, although more dif
ficult, would require either vein excision or grafting. Often 
these patients are given preoperative therapy with the goal 
of shrinldng the disease. At some centers, this can be accom
plished with minimal addlttonal morbldlty. At high-volume 
centers curative resection with or without venous resection 
carries a similar propsis. Limited involvement of the rvc. 
spedfi.cally adhesion to the ventral surface, does allow for 
possible resection. However. Invasion or total encasement of 
the superior mesenteric artery, the celiac artery, or the IVC, 
makes an attempt at curative resection highly unlikely, and 
therefore, is considered a sign of Wltesectabillty at most major 
pancreatic centers. 

CA 19-9 is a slalylated oligosac:charide that is most com
monly found on circulating muclns in cancer patients. It is 
also normally present within the cells of the biliary tract and 
can be elevated in acute or chronic biliary disease. Ewlua~ 
tion of CA 19-9 levels has been used as an adjunct to imag~ 
ing studies for helping determine the resectability potential 
of pancreatic: c:arc:lnoma. Fewer than 496 of patients with a 

CA 19-9level of more than 300 unlts/mL have been found to 
have resectable twnors. 

Reference: 
Moertel CG, Frytak S, Hahn RG, et al., Therapy oflocally unre

sectable pancreatic carcinoma: A randomized comparison 
of high dose (6000 rads) radiation alone, moderate dose 
radiation (4000 rads + 5-fluorouracil), and high dose radia~ 
t1on +5-fluorouraciL The Gastrointestinal 1\unor Study 
Group. Cancer.1981;48(8):1705-1710. 
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1G33 

Key word: Treatment of Barrett Esophagus 
with High-grade Dysplasia 
Author: Ymg Wei Lum, MD 
Editors: Stephen M. Cattaneo II, MD, and Robert A. Meguid, 
MD, .MPH 

A 60--year-old otherwise healthy male presents with symp
toms of reflux disease and undergoes an endoscopic evalua
tion. The biopsies in the distal esophagus are consistent with 
high-grade dysplasia associated with Barrett esophagus. What 
is the appropriate treatment for this patient? 

@ Antlretlux surgery 

® Esophagoctomy 

© Helicobacter pylori antimicrobial therapy 

@ Observation with annual endoscopic gut:roduodenos-
copy 

® Proton pump inhibitor therapy 

Answer: (B) Esophagectomy 

Rationale: 
Approximately 35% to 40% of patients with the preoperative 
diagnosis of Barrett esophagus with high-grade clylpluia are 
found to harbor invasive cancer following pathologic exami
nation after resection. Therefore, hJgh-grade dysplasia war
rants surgical.lnterventlon. Antlreflux surgery ls reserved only 
for patients in whom dysplasia cannot be identified or, more 
rarely. for those with low-grade dysplasia. 

References: 
Peters JH. Little VR, Wat:Jon TJ. Esophageal anatomy and 

physiology and gutroesophageal reflux disease. In: 
Mulholland Mw, Ullemoe KD, Doherty GM, Maler 
RV. Upchurch GR, eds. Greenfiekl's Stngery: Sclentific 
Princi.plu & Practia. 5th ed. Philadelphia, PA: Lippincott 
Williams & Wllkins; 2011. 

Reed Mf, Thlls G Jr, £dil BH. et aL Surgical treatment of 
esophageal high-grade dysplasia. Ann Thorac Surg. 2005; 
79(4):1110-1115. 

1G34 

Key word: Treatment of Gastrinoma 
of the Duodenum 
Author: Ymg Wei Lum, MD 
Editors: Christopher L. Wolfgang, MD, PhD, and Matthew 
J. Weiss, MD 

A 58-year-old female presents with severe refra.ct:ory pep
tic ulcer dlaease that has falled conventional treatment. Her 
workup includes an endoscopic ultrasound and octreotide 
scan that localize a 1.8-cm duodenal mass. There are no liver 
metastases. Laboratory evaluation reveals an elevated serum 
gastrin level. What is the appropriate aw:gical management? 

@ Duodenotomy and resection of the mass 

® Endoscopic mucosal resection 

© Pancreaticoduodenectomy 

@ Subtotal gastrectomy with truncal vagotomy 

® Total gastrectomy 

Anrwar: (A) Duodenotomy and resection of the mass 

Rationale: 
Gastrinomas are now primarily resected following preop, 
erative localization studies. Total gastrectomy or any other 
antiulcer therapy ls of only historical importance in the treat
ment of gastrlnomas. Duodenal tumors less than 2 em can be 
resected with primary closure of the duodenal defect. 

Duodenal gastrinomas are frequently small (<1 em) and 
may not be detected by conventional imaging or routine surgi
cal techniques such as palpation or intraoperative ultrasound. 
Hence, there ls now evidence to suggest that the routine use of 
duodenotomy increases the short- and long-term cure rates in 
patients with sporadic gastrinomas. 

Between 20% and 25% of all gutrinomu causing 
Zollinger-Ellison syndrome are associated with MEN I 
syndrome. A serum. caldum level should be checked ln all 
patients suspected of having Zollinger-Ellison syndrome to 
evaluate for hyperparathyroidism. In this case, the patient 
should be treated with parathyroidectomy as normalization 
of the serum c:al.dum can ameliorate the symptoms of peptic 
ulcer disease. 

Referencn: 
Norton JA, Alexander HR, Fraker DL, et al. Does the use of 

routine duodenotomy (DUODX) a1fec:t rate of cure, devel
opment of liver metastases, or survival in patients with 
Zollinger-Elliaon syndrome? Al'tl't Swg. 2004;39:617-626. 

Norton JA, Fraker DL, Alexander HR, et aL Surgery increases 
survival in patients with gastrlnoma. Ann SwJ, 2006; 
244(3):410-419. 
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1G35 

Key word: Complications of Hepatic Adenoma 
~or:~uafOros~.~BS 
Editor: Richard D. Schul.i.ck. MD, MBA, FACS 

A 35-year--old woman who has been on oral contraceptives for 
10 years presents with a 6-month history of right upper quad
rant discomfort. After a negative workup for cholel1thlasis, 
computed tomography reveals a 6.5-cm tumor of hepatic seg
ment IV. Complications of this tumor include the following. 

@ 30% risk of spontaneous thrombosis 

@ SO% to 65% ri.!lk of spontaneous rupture and intraperito
neal hemorrhage 

© 90% risk of malignant transformation 

@ Compression of the common hepatic: duc:t, leading 
to obstructive jaundice 

@ Compression of the portal vein, leading to portal hyper
tension 

Answer: (B) SO% to 65% risk of spontaneous rupture and 
intraperitoneal hemorrhage 

Rationale: 
this is a claasic: presentation of hepatic adenoma, a benign 
tumor of hepatocyt:e.s that occurs most commonly in young 
women who have used oral contraceptives. Malignant tran.s
formation of hepatic: adenomas is rare. Sixty-five perc:ent of 
patients with hepatoc:ellular adenoma related to oral contra
ceptive use will present with spontaneous tumor rupture that 
may result in life..threatening intraperitoneal hemorrhage. 
Although hepatic: adenomas are va.sc:ular tumors, spontane
ous thrombosis has not been described. Despite rare case 
reports of hepatic vein compression by this tumor. compres
sion of portal structures does not occur on a routine basis. 

References: 
Belghi.ti J, Pateron D, Panill Y, et al Resection of presumed 

benign liver tumours. Br J Surg. 1993;80:380-383. 
Chol BY, Nguyen MH. The diagnosis and management of 

benign hepatic tumors. J CUn Gastroo~terol. 2005;39: 
401-412. 

Kerlin P. Davia GL, McGill DB, et al Hepatic: adenoma and 
focal nodular hyperplasia: Cllnlcal, pathologl.c, and radl.o
logic features. GtUtroenterolcgy. 1983;8+.994-1002. 

Klatsldn G. Hepatic tumors: Possible relationship to use of 
oral contraceptives. Gastroenterology. 1977;73:386-394. 

Shortell CK, Schwartz SL Hepatic adenoma and focal nodular 
hyperplasia. SlugGy111!Col Ob.stet. 1991;173:426-431. 

Sobhonslldsuk A, }e1Iers LJ, Acosta RC, et al. Budd-Chiarl-llke 
presentation of hepatic: adenoma. J Gastroenterol Hepatol. 
2005;20:653-656. 

1G36 

Key word: Treatment of Chronic Pancreatitis 
Author: Jayme E. Locke, MD, MPH 
Editors: Tunothy M. Pawlik. MD, MPH, PhD, and Matthew 
J. Weiss, MD 

A 45-year-old man with a 20-year history of alcohol depen
dence presents to your general surgery clinlc with com
plaints of fatty, foul-smelling stools, and chronic intractable 
pain recalcitrant to narcotic: therapy. Routine blood work 
is significant for a megaloblastic anemia, slightly elevated 
liver function testa, and high blood glucose level. Computed 
tomography (CT) scan of the abdomen is notable for a small 
pancreas containing several calcifications and a pancreatic: 
duc:t dilated to 10 mm. What .is the appropriate therapy for 
this patient? 

@ Analgeslcs and oral pancreatic: enzymes 

@ Classic: panc:reaticoduodenectomy 

© Distal pancreatectomy 

@ Longitudinal panc:reaticojejunostomy 

@ Pylorus-preserving panc:reaticoduodenec:tomy 

Answer: (D) Longitudinal panc:reatic:ojejunostomy 

Radon ale: 
The description of this patient and a.ssodated laboratory 
and radiologic findings are classic for chronic: pancreatitis. 
Chronic alcoholism is responsible for more than 80% of cases 
of chronic pancreatitis in developed countries. Recently, a 
new etiology-based classification system has been proposed 
for pancreatitis-the TIGAR-0 system (toxic-metabolic:, idio
pathic:, genetic, autoimmune, recurrent severe acute pancre
atitis, and obstructive). 

While analges.ic.s and oral pancreatic enzyme replace
ment are the first-llne treatment for chronic pancreatitis, 
this patient has clearly failed first-llne therapy. Longitudinal 
pancreaticojejunostomy. or Puestow procedure, is the recom
mended treatment when the pancreatic: duc:t is dilated ':l!7 mm, 
as it is in this case. The Puestow procedure provides pain relief 
in approximately 80% of patients. Resection is only indicated 
in the absence of a dilated pancreatic: duc:t. The type of resec
tion, including distal pancreatectomy. Whipple procedure, 
or total pancreatectomy. is dependent upon disease location 
and severity. Distal pancreatectomy Is ideal for disease con
fined to the tall of the pancreas. Most experts believe that it 
.is the 1n11ammatory process in the head that controls both the 
severity of symptoms and the progression of disease. this is 
secondary to the fact that 70% to 80% of patients who undergo 
the Whipple procedure experience complete pain relief. The 
role for total pancreatectomy remains controversial, but in 
general, is indicated after failed drainage procedures and in 
patients with small ducts following distal pancreatectomy. 
Patients who have undergone total pancreatectomy often 
become brittle diabetic:& and develop steatorrhea. 
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Drawing illustrating longitudilal pancreatic<Jjejllostmly. Reprinted wi1h permission from: Zyromski NJ, Howard TJ. ctuonic pancreatitis. In: ~llol811d MW, 
Ullemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. Greenfield's Surgery: Scientific Principles & Practice. 5lh ed. Plliladel!lllia, PA: UppiK:ott Williams & 
Wilkins, 2011:833. 

Reference: 
Zyromsld. NJ, Howard TJ. Chronic pancreatitis. In: Mulhol

land .MW; Lillemoe KD, DohertyGM, Maier RV, Upchurch 

GR, eds. Gremfield's Surgery: Scientific Principles lit- Prac
tia. 5th ed. Philadelphia, PA: lippincott Williams & 
Wllkins; 2011. 
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1G37 

Key word: Treatment to Close Fistula 
Secondary to Crohn Disease 
Author: Kelly Olino, MD 
Editor: Suaan L. Gearhart. MD 

A 40-year-old female with a long~standing history of Crohn 
disease presents with rectal pain. intermittent drainage from 
her perineum. fevers and chills, tachycardia. and hypotension. 
On examination under anesthesia, the patient is found to have 
a perianal fistula above the dentate line iD:volv:ing the sphinc
ter muscles. After stabilization of the patient with supportive 
therapy and initiation of appropriate antibiotics, what is the 
next molt appropriate treatment? 

@ Anti-TNF antibody 

@ Diverting colostomy 

© Fistulotomy 

@ Seton placement 

@ Treatment with ciprofloxacin and metronidazole 

Answer: (D) Seton placement 

Rationale: 
Perianal disease affects almost on~third of patients with 
Crohn diJeue. Management involves optimiz.ation of medi
cal management followed by surgical treatment. A perlanal 
fistula above the dentate line involving the sphincter muscles 
1s complex and optimization of medical management, namely 
with anti· TNF antibody, is the initial treatment of choice, u 
fistulotomy risks fecal incontinence. Treatment with cipro-
1loxadn and metronidazole alone is best used for treatment 
of noncompl.ex fistulas lying closer to the anus. Diverting 
colostomy and rec:tal. advancement flaps are used for more 
advanced disease that fails medical management. However, in 
the setting of pelvic sepsis, following initial stabilization and 
initiation of antibiotics, setDn placement is the next step. 

Reference: 
Michelassi F, Stein SL. Crohn disease. In: Mulholland Mw, 

Lillemoe KD, Doherty GM, Maler RV, Upchurch GR, eds. 
Greenfodd's Surgery: Scientific Principles & Practice. 5th eel. 
Philadelphia, PA: Lippincott Williams & Wilkins; 2011. 

1G38 

Key word: Treatment of Gastrointestinal 
Stromal Tumors 
Author: Kelly Olino, MD 
Editors: Clu.istopher L. Wolfgang. MD, PhD, and Matthew J. 
Weiss, MD 

As part ofher workup for anemia, a 60-year-old female under
goes esophagogastroduodenoscopy (EGD), wh1ch reveals a 
5-cm mass along the greater curvature of the stomach. Biopsy 
of the mass reveals spindle cells and Ckit expression. A com
puted tomography (CT) scan shows no other abnormalities. 
The moat appropriate next step for treatment ill: 

@ Endoscopic submucosal resection 

@ Total gastrec:tomy with lymph node resection 

© Treatment with imatinib followed by total gastrectomy 

@ Wedge resection of gastric: mass followed by treatment 
with imatinlb 

@ Wedge resection of the gastric mass 

Answer: (D) Wedge resection of the gastric mass followed by 
treatment with imatinib 

Rationale: 
Gastrointestinal stromal tumors (GISTs) are tumors of mes
enchymal origin thought to arise from the interstitial cells of 
Cajal They are usually benign neoplasms that contain spindle 
cells and express Ckit, a tyrosine kinase receptor. The expres
sion of C,kit helps to distinguish GISTs ftom other spindle cell 
neoplasms in the gastrointestinal tract, which include leiomy
omas, leiomyosarcomas, solitary fibrous tumors, schwanno
mas, or ne\U'ofibromas. GISTs are fowtd throughout the 
gastrointestinal tract but most commonly occur within the 
stomach, followed by small intestine. colon/rectum, and lastly 
in the esophagus. They are often diagnosed during workup of 
gastrointestinal bleeding or chronic anemia. 

Risk factors for GIST malignancy include size greater than 
10 an, more than 10 mitoses per 50 high-power nelda, or size 
exceeding 5 em with more than 5 mitoses per 50 high~power 
fields. GISTs rarely metastasize to lymph nodes and treat
ment of cholce is complete surgl.cal resection. In the stom
ach. wedge resection 1s the treatment of choice. especially for 
tumors where adequate margins can be obtained. Submucosal 
resection is only indicated for small, early gastric c:ancers.Ima~ 
timo, a tyrosine kinase inluoitor, has been shown to increase 
recurrence-free S\l1'VivaJ. when used as adjuvant therapy. 

References: 
DeMatteo RP, Ballman KY. Antonescu. CR, et aL Adjuvant 

lmatinlb mesylate after rese<:tiDn oflocalized, primary gas
trointestinal stromal tumour: A randomized, double-blind. 
plac:ebo-controlledtrial.Lanat.2009;373(9669):1097-1104. 

Efron DT. Ullemoe KD. The current management of gastroin
testinal stromal tumors. In: Cameron JL, Evers BM. Fong Y, 
Herndon D, Langer B, Llllemoe KD, Mannlck JA, Wong J, 
eds. Advances ln. Slll'gf11'y. Philadelphia. PA: Elsevier Mosby; 
Volume 39. 2005;193-221. 
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1G39 

Key word: Site of Primary Tumor in Carcinoid 
Syndrome 
Author: Clinton D. Kemp, MD 
Editors: 'Iimothy M. Pawlik, MD, MPH, PhD, and Matthew 
J. Weiss, MD 

A SO~year~old man presents with a history of episodic &.cial 
fiushlng, diarrhea, and palpitations. His examination Is nota
ble for hepatomegaly. A workup reveals elevated 24-hour 
urine 5-hydrox:yindoleac:etic: add. He is diagnosed with car
cinoid syndrome. and undergoes a computed tomography 
(CT) acan to evaluate the extent of his disease. The radiologist 
reports metastatic tumor to both lobes of hi& liver. The gas
trointestinal site with the highest metastatic: potential is the: 

@Duodenum 

@ Deum 

©Jejunum 

@Rectum 

(])Stomach 

Answer: (B) Ileum 

Rationale: 
Carcinoid tumors are derived from neuroendocrine cells of 
the fore-, mid-, and hindgut. These tumors are typically Indo
lent and a.symptomatl.c with the vast majority (8096) being dis
covered as inddentalfindings on autopsy or in the operating 
room. These tumors are most often found in the gastrointes
tinal tract with the appendix the most common location for 
primary tumors. 

As tumors of neuroendocrine origin. c:arclnoids have the 
potential to produce and secrete hormones, including sero
tonin, substance P, corticotropin, histamine. dopamine. 
neurotensin, gastrin. somatostatin. pancreatic polypeptide, 
and others. The majority of products produced by c:ardnoid 
tumors are degraded into Inactive metabolites as they travel 
through the portal venous system through the liver. 

The c:arc:inoid syndrome itself is quite rare. and occurs in 
le.ss than one in ten patients with carcinoid tumora. The syn~ 
drome occurs from tumors whose secreted products escape 
hepatic metabolism such as those that are metastatic to the 
liver, or those with direct ac:c:ess to the systemic venous cir
culation such as bronchial or rectal tumors. The syndrome 
is characterized by a spectrum of symptoms including cuta~ 
neous fiushlng, diarrhea, and right-sided cardiac valvular 
lesions. 

Malignant potential is based upon the ability of the pri
mary tumor to metastasize, which cliffers with the site of the 
primary tumor. The site with the highest malignant potential 
is the ileum with a 3596 metastatic rate, followed by the appen
dix and the stomach with 3% and 29& rates, respectively. 

Treatment Involves surgical removal of the primary lesion 
and any lesions metastatic: to the liver that are amenable to 
resection or ablation. For those lesions not amenable to an 
operation, hepatic arterial embolization has been utilized. 

Medical management of these lesions includes the use of 
somatostatin analogs that may provide relief from symptoms 
of the c:ardnold syndrome. 

Reference: 
Evers BM. Small intestine. In: Townsend CM, Beauchamp RD, 

Evers BM. Mattox KL, eels. Sabiston Textbook of Surgery. 
17th ed. Philadelphia, PA: Elsevier; 2004:1359-1362. 
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1G40 

Key word: Adjuvant Chemotherapy for 
Sigmoid Carcinoma 
Author: Benjamin s. Brooke, MD, PhD 
Editor: Michael A. Chot:i. MD, MBA 

A 62~year~old healthy female patient on your servi~ has 
just undergone .successful sigmoid resection. Final pathology 
reveals the tumor to be stage lllA moderately differentiated 
adenocarcinoma. What adJuvant therapy would most com
monly be reconunended in this patient? 

® 5-fluorouradl (5-FU) +leucovorin (LV)+ irin.otean 

@ 5-FU +LV+ oxallplatin. 

@ 5-FU +LV+ mailiplatin + beva.cizumab 

@ Adjuvant therapy is not recommended in this setting 

@ Oral capecltabin.e 

Answer: (B) 5-FU +LV+ oxallplatln 

Rationale: 
In about 5096 of patients with stage m colorectal. tumors, the 
presence of microsc:opic residual disease present at the time 
of surgery eventually leads to cancer~ related mortality. Hence. 
adjuvant therapy is used to eradicate this residual disease in 
patient& who undergo succea&ful resection of colorectal cancer 
and improve the chana that an operation will be truly curative. 
The current standard for stage m is to administer a regimen 
of s~FU + LV + oxaliplatin (FOLFOX). This recommendation 
is based on a large European randomized trial (MOSAIC) 
comparing FOLFOX to 5-FU-LV. demonstrating superior
Ity to the combination regimen. Monotherapy (5-FU-LV or 
capedtabin.e) can be considered in elderly patients or those 
with comorbldlty. Randomized trials have shown inferior
ity of regimens including irinotecan, though such regimens 
(FOLFIRI) may be utilized in patients who progress or develop 
toxicity on oxallplatin. therapy. Trials evaluating the role of the 
addition of biologic agents such as bevacizumab in combina
tion with FOLFOX as adjuvant therapy are ongoing. 

References: 
Andre T, Boni C, Mounedji~Boudiaf L, et aL Multicenter 

International Study of Oxaliplatin/5-Fluorouracil/ 
Leucovorin in the Adjuvant Treatment of Colon Cancer 
(MOSAIC) Investigators: Oxaliplatln, fluorouradl, and 
leucovorin as adjuvant treatment for colon cancer. N Engl J 
Ml!d. 2004;350(23):2343-2351. 

Chung KY, Saltz LB. Adjuvant therapy of colon cancer: current 
status and future directiona. Cancer J. 2007;13(3):192-197. 

1G41 

Key word: Characteristics of Parastomal 
Hernias 
Author: Eric: S. Weiss, MD, MPH 
Editor: Suaan L. Gearhart, MD 

A 50-year-old man with acute diverticulitis requires a colectomy. 
During the operation. it is noted that there is cross contamina
tion of the peritoneal cavity with feal. material. The dedsion is 
made to perform a Hartman procedure and leave the patient 
with an end-colostnmy. Over the next 5 years, the subsequent 
risk of development of a parastomal hernia in this patient is: 

® 1096 

@ 2096 

© 4096 

@ 5096 

@ 8596 

Answer: (D) 50% 

Radon ale: 
Parastomal hernias are a common complication of stoma 
formation. Colostomies have a higher rate of parastomal her, 
nia formation than ileostomies, with a 5-year rillk of hernia 
formation of at least 5006. Both technical &.ctors and patient 
characteristics are risk factors for hernia formation. Tech
nical factors Include creating too large of an opening in the 
fascia, construction of the stoma in a previous incision, and 
placing the stoma lateral to the rectus sheath. Patient char
acteristics such as obesity. malnutrition. chronic obstructive 
pulmonary disease, sepsis, and age may also contribute to the 
development of parastomal hernias. Surgical repair of para
stomal hernias is usually avoided because of high recurrence 
rates and because unlike other types of hernias, obstruction 
and strangulation occur only rarely with parasternal hernias. 
Fewer than 2096 of patients develop a complica.tiDn requiring 
repair. Repair generally consists of exploration with closure 
of the facial defect or relocation of the stoma to another site. 

Reference: 
Fitzgibbons RJ, Cemaj S, Quinn TH. Abdominal wall hernias. 

In: Mulholland Mw, Lillemoe KD, Doherty GM. Maier 
RV. Upchurch GR. eds. Gretmjield'l SW'gery: Scttmtlfic 
Principles & Practlce. Sth ed. Philadelphia, PA: Uppin.cott 
Wllliams & Willdn.s; 2011. 
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1G42 

Key word: Treatment of Rectal 
Adenocarcinoma 
Author: Benjamin S. Brooke, MD, PhD 
Editors: Christopher L. Wolfgang, MD, PhD, and Matthew J. 
Weiss, MD 

A 64-yell'-Old male presents to clinic complaining of a recent 
history of bright red blood per redWU wUh a.ssodated consti
pation and decreased stool calibet. A digltal rectal examlnation 
is performed and a mass is palpated in the proximal rec:tal. vault. 
Endorectal. ultrasound (EUS) with biopsy reveals a rectal ade
nocarcinoma invading the subserosa approximately 8 em &om 
the anal verge and a CT scan reveals no evidence of metastatic 
disease. Therefore. the stage is llA (1'3, NO, MO). What is the 
appropriate surgic:al. management of this tumor? 

@ Abdominosacral resection 

@ Diverting colostomy followed by chemotherapy 

© Low anterior resection (LAR) 

@ No surgery; primary chemotherapy and radiation 
therapy only 

® Transanal excision 

Answer: (C) Low anterior resection (LAR) 

Radonale: 
The surgl.cal management of rec:tal. cancer depends on multiple 
factors, including the distance of the tumor &om the anal verge 
and the tumor mobility within the pelvis. These are important 
variables in asaesaing resectability and the type of operation 
Indicated. Tumors located between 8 and 12 em from the anal 
verge are In the middle third of the rectum. and considered 
candidates for either LAR or abdominoperineal resection 
(APR). LAR i& the procedure of choice for early stage tumors. 
as it does not require resection of the sphincter or permanent 
colostomy, and is assodated with fewer complications and less 
morbidity than an APR. Complete exdsion of the mesorec
tum is essential for oncologic management. However, LAR is 
contraindicated if the tumor is found to invade the sphincter 
complex, is fixed to the pelvic floor with spread to a.cljacent 
orgus, or If it has spread into the lower third of the rectum. 
Transanal excision of rectal cancers may be considered for 
stage I (T1-T2, NO, MO), well-differentiated tumors that are 
less than 8 em from the anal verge, and that encompass <30% 
of the bowel wall. 

References: 
Md<en.sie SP. Barnes SL, Schwartz RW. An update on the 

surgical management of rec:tal cancer. Curr Su.rg. 2005,"62: 
407-411. 

Morris A. Colorec:tal cancer. In: Mulholland MW, Lillemoe 
KD, Doherty GM, Maier RV. Upchurch GR, eds. Gretm
field'6 Swgery: Scientific Principles & Practice. 5th ed. 
Philadelphia. PA.: Lippincott Williams & Wllkins; 2011. 

1G43 

Key word: Treatment of Diverticulum 
of the Duodenum 
Author: Robert A. Meguid, MD, MPH 
Editor: Michael A. Choti, MD, MBA 

A duodenal diverticulum is seen in a 58-year--old man with 
recurrent episodes of acute pancreatitis. On endoscopic eval
ua.tl.on, the ampulla of Vater is found to be located Just distal 
to the border of the diverticular opening. What is the most 
appropriate interventional management of this patient's duo
denal diverticulum? 

@ Endoscopic sphincterotomy and stent placement 

@ Inversion and over sewing of the diverticulum 

© Panc:reaticoduodenec:tomy 

@ Resection with choledochoduodenostomy 

® Resection with two-layer transverse closure 

Anrwer: (A) Endoscopic sphincterotomy and stent placement 

Rationale: 
Congenital and acquired duodenal divertic:ula occur in up to 
15% of the population. Diagnosis is usually made incidentally 
during upper GI contrast studies, esophagogutroduodenos-
copy (EGD), or endoscopic retrograde c:holangiopancreatog
raphy (ERCP). About 70% of diverticula occur In the second 
portion of the duodenllD'I. usually within 2 em of the ampulla 
of Vater, with 2096 occurring in the third portion, and 10% 
occurring in the fourth portion. 

Asymptomatic duodenal diverticula should not be resected. 
Surgical therapy is indlcated for symptoms, including chronic: 
pain. cholangitis. and recurrent acute and chronic: panc:.reati
tis due to partial ampullary obstruction. Emergency surgery is 
reserved for perforation or uncontrollable diverticular bleeding. 

Even symptomatic duodenal diverticula can be managed 
nonsurgically in many cases. In this case, the patient can 
undergo endosc:oplc sphincterotomy and stent placement 
to minimize likelihood of ampullary obstruction. However, 
should the ampulla be located within the diverticulum, the 
diverticulum should be resected and a choledochoduodenos
tomy performed. For symptomatic diverticula not involving 
the ampulla. resection with two-layer transverse closure of 
the duodenum may be performed. Excision of the diverticu· 
lum &om the lumiDal side of the duodenum, through an ante
rior duodenotomy, ill an option when the ampulla is adjacent 
to the diverticulum. and more conservative m.easures have 
already failed. Inversion and oversewing of the diverticulum 
may be performed. However. this may result in duodenal 
obstruction. Rarely is pancreaticoduodenec:tomy indicated. 

References: 
Gallagher SF. Fabri PJ. Management of diverticulosis of the 

amalJ. boweL In: Cameron JL, Cameron AM. eds. CU1"rent 
Su.rglcal'J.herapy. lOth ed. Philadelphia, PA.: Mosby; 2011: 
115-117. 

Mathis KL, Farley DR. Operative management of symptom· 
atic duodenal diverticula. Am/ Surg. 2007;193(3):305-308. 
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1G44 

Key word: Anatomy of Replaced Right 
Hepatic Artery 
Author: Susanna M Nazarian, MD, PhD 
Editor: Martin A. Mabry, MD, MPH 

What is the anatomic origin of a replaced right hepatic: artery? 

® Common hepatic artery 

@ Gastroduodenal artery 

© Proper hepatic artery 

@ Right hepatic artery 

@ Superior mesenteric artery (SMA) 

Answer: (E) Superior mesenteric artery (SMA) 

Radon ale: 
Normal hepatic anatomy is present in only about 7096 of peo
ple. In the classic anatomical pattern (also called Type I), the 
common hepatic: artery branches off the c:elia.c axis, then gives 
rille to the gastroduodenal artery and proper hepatic artery, 
which then branches into the right and left hepatic arteries. 
Cognizance of the existence and frequency of anatomic: vari
ants is essential to avoid untoward outcomes. 

One of the most common variants is a replaced right 
hepatic artery (Type W), which exiats in 8% to 1096 of people. 
A replaced right hepatic artery arises from the SMA and pro
vides the sole blood supply to the right lobe of the liver. 

A distinction should be made between "replaced~ and 
"acc:esso~ hepatic arteries. A '"replaced" hepatic artery is the 
sole arterial supply to the given hepatic lobe. However, if the 
hepatic lobe is supplied by both a second artery that arises 
directly from the common hepatic trunk (normal anatomy) 
and by an artery arising from the SMA, the latter artery is 
termed "ac:cesaory.' this distinction is more than semantic: A 
replaced hepatic artery must always be preserved, whereas an 
accessory hepatic artery may sometimes be removed provided 
the other artery to the hepatic lobe has adequate flow. Usually 
the branch from the hepatic: artery is quite diminutive in this 
scenario, however. 

Busuttil and colleagues at UCLA studied the hepatic arte
rial anatomy of 1,000 livers prepared for orthotopic harvest. 
They found normal (Type I) anatomy in 75.7% of the livers 
and a replaced right hepatic: artery 10.6% of the time (Type 
Ill anatomy). Other variants include a left hepatic artery azi&.. 
ing &om the left gastric artery (Type II. 9.7%), both replaced 
right and left hepatic arteries (Type rv. 2.3%), the entire com
mon hepatic artery deriving from the SMA (Type V, 1.5%), 
and the common hepatic artery originating directly from the 
aorta (Type Vl, 0.2%). Similar results were reported in 2007 
in an analysia of 1,324 pancreatoduodenectomy patients from 
Seoul. South Korea and in a 2007 report onl,081 transplanted 
livers &om Spain. 

See commentary on question 1833 for figure. 

ReferenCila: 
Hiatt JR, Gab bay J, Busuttil RW. Surglcalanatomyofthehepatic 

arteries in 1000 cases. Ann Surg. 1994;220(1):50-52. 
Netter FH. At/4s of Hwnan Anatomy. 2nd ed. Plate 288. East 

Hanove.r; NJ: Novartis; 1997. 
Rafael LA, Moya A, Montalri E, et al. Lessons learned &om 

anatomic variants of the hepatic artery in 1081 trans
planted livers. Liver TranspL 2007;13:1401-1404. 

Schulick RD. Hepatobiliary anatomy. In: Mulholland Mw. 
Lillemoe KD, Doherty GM, Maier R.V, Upchurch GR. eds. 
Gr«njield's Surgery: Sclentifu: Prlnctplu & Practice. 5th ed. 
Philadelphia, PA: Lippincott Williams & Willcins; 2011. 

Yang SH, Yin YH, Jang JY. et al Assessment of hepatic arterial 
anatomy in keeping with preservation of the vasculature 
while performing pan.c:reatoduodenec:tomy: .An oplnion. 
World J Surg. 2007;31(12):2384-2391. 
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1G45 

Key word: Prognostic Test of Liver 
Function Reserve 
Author: Robert A. Meguid, MD, MPH 
Editors: Robert A. Montgomery, MD, DPhil. FACS, and 
DarryL. Segev, MD, PhD 

Which of the following tests ill the most prognostic of liver 
function reserve? 

@ Albumin measurement 

® Aminopyrine breath test 

© Bromsulphal.ein clearance test 

@ Gamma-glutamyl transpeptl.dase (GGT) measurement 

® Transferrin measurement 

Answer: (B) Aminopyrine breath test 

Rationale: 
The commonly measured laboratory studies for liver function 
are qualitative when examined individually. These include the 
liver transaminase&, alkallne phosphatase, GGT, leucine ami
nopeptidase, 5' -nucleotidase. albwniD. and trans!errin. 

Liver transaminase (aspartate aminotransferase [AST] and 
alanine aminotran.aferase [ALT]) elevation reflects the sever
ity of hepatic neaosis. However, this does not apply to alco
hollc hepatitis, where the low level ofllver transaminase is not 
commensurate with degree of injury. 

Alkaline phosphatase elevation is not specific to the liver. It 
may be elevated due to normal bone growth, pregnancy, bone 
tumors, in addition to liver tumors and bile duct obstruction. 
It Is also a predl.ctor of metastatic dl.sease to the liver. 

GGT elevation is also not sped1ic to the llver.lt may be ele
vated following myocardial infarction, pancreatic: disease. neu
romuacular clillease, in addition to hepatobiliary cliseue. It ill a 
useful measure of amount of alcohol ingested by the patieDt. 

Leucine aminopeptidase and 5'-nucleotidase. in addition 
to GGT, parallel alkaline phosphatase elevation in the setting 
of hepatobiliary disease, may help differentiate the cause for 
elevation of alkaline phosphatue. 

Albumin is a useful measure of synthetic: llver function in 
the setting of chronic liver failure. Trans!errin is a more useful 
measure of synthetic liver function, as it has a shorter half-life 
than albumin. 

Several tests have been developed to uses.s liver func
tion quantitatively. The aminopyrine breath test 1s useful in 
determining prognosis after hepatic injury. Carbon 14-label.ed 
aminopyrine Is admlnistered to a patient orally, and C~ 
(including C14-labeled C()J ln the breath 1s measured over the 
following 2 hours. This reflects the efficiency of cytochrome 
P-450, in tum reflecting the residual viable hepatic ti&me. A 
aimi1ar test utilizing C14-labeled ca1feine may be performed. 
While this test 1s the most prognostic of liver function reserve, 
it is not commonly used clinically. 

Similar quantification of cytochrome P-450 activity c:an be 
assessed by injecting lidocaine, md measuring its liver metab
olite monoethylglyc:inexylldide (MEGX). Thls test has been 

studied as a predictor of graft IJlll"Vi.val prior to liver transplan
tation. In addition, galactose elimination c:apadty has been 
used as a quantitative measure of liver function. 

Hepatic clearance of the dyes bromsulphalein and indoc:ya
nine green after intraveno111 injection has been used to assess 
billary excretion. However, neither Is used cUnic:ally. 

Reference: 
Meyers WC. The llver. In: Sabiston DC, Lyerly HI<. eds. That

book of Surgery. 15th ed. Philadelphia, PA: W.B. Saunders; 
1997:1059-1060. 
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Key word: Most Effective Stimulant of 
Pancreatic Acinar Cells 
Author: Robert A. Meguid, MD, MPH 
Editor: Martin A. Mabry, MD, MPH 

Pancreatic acini secrete enzymes that play an important role 
in the digestion of proteins. What is the most potent Btimulant 
of pancreatic acinar cells? 

@ Acetylcholine 

@ Cholecystokinin (CCK) 

© Peptide Y'i 

@ Secretin 

@ Trypsinogen 

Answer: (B) Cholecystokinin (CCK) 

Rationale: 
CCK is the most potent stimulant of enzymatic secretion by 
acinar cells. CCK is produced by I cells in. the mucosa of the 
small intestine, with highest concentration achieved in the 
duodenum. CCK secretion is stimulated by protein and fat in 
the duodenal lumen. CCK potentiates the effects of secretin 
on bicarbonate secretion. It also functions to stimulate gall~ 
bladder contraction. 

Secretin. secreted by S cells 1n the duodenum. is the most 
potent stimulant of bicarbonate secretion by the pancreatic 
ductal cells. Secretin secretion is triggered by acid in the duo, 
denallumen. Secretin is also a weak stimulant of enzymatic 
secretion by acinar cells. 

Acetylc:holine. released by vagal nerve fibers, also stimu
lates enzymatic secretion by acinar cells, but lt does so with 
much less potency compared to CCK. 

Trypsinogen is the precursor protein to the enzyme tryp.
sin.lt is produced by acinar cells, and functions to cleave argi
nine and lysine peptide bonds. 

Peptide Y'i is released in the ileum and colon postpran# 
dially. It functions to suppress pancreatic: enzyme secretion, 
inhibit gast:rointestin motility, and increalle water absorp
tion in the colon, with overall function leading to deaeased 
appetite. 

In addition, gastrin is a weak stimulant of enzymatic secre
tion by acinar c:ells, and vasoactive intestinal peptide (VIP) is 
a stimulant of bicarbonate secretion by the pancreatic ductal 
cells. 

References: 
Asakawa A, Uemoto M, Ueno N, et al. Peptide YY3-36 and 

pancreatic polypeptide suppress food intake. J Gastroen
terol HepatoL 2006;21(9):1501-1502. 

Costanzo LS. Board Review Series: PhyJiology. 2nd ed. Balli# 
more, MD: William& & Willans; 1998:225-226. 

Lee I<K.w, Durham SJ. Infection and host defences. In: Sim
mons RL, Steed DL, eds. Baste Science Revkw for Surgeo1U. 
St. Louis, MO: W.B. Saunders; 1992:26~.266. 

1G47 

Key word: Findings Associated with 
Hepatorenal Syndrome 
Author: Robert A. Meguid, MD, MPH 
Editors: Robert A. Montgomery, MD, DPhil. FACS, and 
Dorry L. Segev, MD, PhD 

A 72-year-old alcoholic man with ascites undergoes emergent 
colectomy for a lower gutrointestinal bleed. During his post
operative recovery, wine output is consistently low (250 to 
475 ml/day), serum creatinine rises progressively but central 
venous pressure remains normal Twenty-four-hour urinaly# 
sis on poBtoperative day 4 is as follows: 

Volume: 
Color: 
Micro: 
Urine lNal: 
Urine Specific Gravity: 
Serum Specific Gravity: 
pH: 

374cml 
Yellow 
Renal epithelial cells 
<10 mECVL 
1.030 
1.004 
5.0 

What is the most likely diagnosis accounting for this? 

® Acute tubular necrosis (ATN) 

@ Hepatorenal syndrome 

© Prerenal azotemia 

@ Type 1 renal tubular acidosis (RTA) 

@ Type4RTA 

Answer: (B) Hepatorenal syndrome 

Rationale: 
Hepatorenal syndrome is the "reversible state of renal fallure 
c:harac:terlzed by azotemia, oliguria (<500 mUday), low 
urinary sodium excretion ( <10 mEq/L), and increased urine
plasma osmolality ratio (UIP > 1) in the absence of urinary 
sediment:a.tion• (ACS textbook). Histology of renal tissue from 
patientll with hepatorenal syndrome is normal. Hepatorenal 
syndrome occurs in patients with pre-existing parenchymal 
liver disease alter a preclpltating event such as surgery or a 
hypotensive episode (e.g., gastrointestinal bleed, dialysis, 
sepsis). The etiology of hepatorenal syndrome is unknown. 
but likely involves wsodilation, hypovolemia, md further 
reduction of glomerular filtration by the renin-angiotensin
aldosterone system. Hepatorenal syndrome progresses over 
days to weeks after the precipitating event, and while initially 
partly responsive to volume expansion. is ultimately refractory 
to all interventions except liver transplant. 

ATN is common in. patients with cirrhosis who have 
undergone a precipitating event such as hypotension or renal 
hypoperfusion (e.g., sepsis). ATN inhibits the ability of the 
tubular system to concentrate the urine, and results in exces-
sive sodium excretion. Hallmarks of ATN are rapid onset after 
the preclpltating event, pigmented casts in. the urine, high 
urinary sodium excretion (>10 mEq/L), lsotonlc urine, and 
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variable urine output. Initially, renal function declines, but 
Improves with support. 

RTA occurs in patients with cirrhosis, autoimmune liver 
disease, and prbnary biliary cirrhosis. Type 1 and Type 2 RTA 
are characterized by the inability of the renal tubules to appro, 
pliatel.y acidify the urine (decreased distal tubule acidification 
and cleaeased proximal bicarbonate resorption. respec:tlvely), 
with a urine pH >5.3. Type 4 RTA Is characterized by aldo
sterone deficiency or resistance, and pH <5.3. RTA does not 
cause renal insufficiency per se. 

Prerenal azotemia results from hypoperfusi.on of the kid
neys s«c>ndary to hypovolemia. What differentiates hepa
torenal syndrome from pre-renal azotemia 1s normal central 
venous pressure and unresponsiveness to volume resus<:ita, 
tion seen in hepatorenal syndrome. Significant laboratory 
values include urine sodium concentration <20 mEq/L and 
urine osmolarity >400 mOsm/L. Treatment is appropriate 
fluid resusc:ltatl.on. 
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1G48 

Key word: Mechanism of Action of Gastrin 
Author: Susanna M. Nazarian, MD, PhD 
Editor: Mark D. Duncan. MD, FACS 

You are about to divide a short gastric artery during a total 
gastrectomy, when the attending surgeon asks you, "What is 
the m.ecl\anism of ac:tlon of gastrin!" You answer that It is: 

@ Secreted by the chief cells of the stomach, and stimulates 
the release of chol.eqstoJdnin 

(!) Secreted by the G cella of the stomach, and promotes 
peristalsis 

© Secreted by the gastrin cells of the stomach, and 
stimulates parietal cells 

@ Secreted by the parietal cells of the stomach, and 
promotes muCUB release 

® Secreted by the parietal cells of the stomach, and stimu, 
late.s the release of insulin from the pancreas 

Anrwar: (C) Secreted by the gastrin c:ells of the stomach, and 
stimulates parietal cells 

Rationale: 
When protein (moat effectively the amino acids tryptophan 
or phenylalanine) passes into the stomach, gastrin is released 
from the gastrin cells. These pyramidal cells line the antrum 
of the stomach and release gastrin by exoc:ytlc fusion of the 
secretory granule of the plasma membrane. Of note, neither 
fat nor glucose stimulates the release of gastrin. In addition, 
gastric distension due to eating a meal causes activation of 
<:h.olinergic neurons, leading to gastrin release. A low pH of 
the stomach lumen inhibits gastrin release, while pH above 
3.0 potentiates its release. 

Gastrin prompts increased acid secretion from gastric pari, 
etal cells and also exerts trophic effects on the gastric muco.sa. 
The high level of gastrin seen ln. Zollinger-Ellison syndrome 
prompts hypertrophy of the gastric mucosa. Patients lnfec:ted 
with Helicobacte pylori produce more inflammatory cyto, 
kines, which stimulate gastrin release, and in turn lead to 
inmlased add sec:retlon from gastric parietal <:ells. 

It would be appropriate to obtain a serum gastrin level 
when concerned about add hypersec:retlon or a retained 
antrum following a gastrectomy. The differential diagnosis 
for elevated gastrin includes Zollinger-Elllaon syndrome, 
pernicious anemia, use of proton pump inhibitors, gas
tric outlet obstruction, masslve small bowel resectl.on, and 
hypercalcemia. 
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Interactions <tf cell types that affect parietal cell acid secretion. Reprirrtld with pennission from: Mulholland MIN. Gastric anatomy and physiology. In: 
M~tlolland MW, Ullemoe KD, Doherty GM, Maier FN, Upchuch GR, eds. Greenfield's SUrgery: Scienlfflc Principles & PrltC!ice. 5th ed. Phladelphia, 
PA: Lippincott Williams & Wilki\s, 2011:693. 

Reference: 
Mulholland Mw. Gastric anatomy and physiology. In: 

Mulholland Mw, Lillemoe KD, Doherty GM. Maier 
R.V, Upchurch GR. eds. GrUI'Jjield'l Surgery: Sckmtlfic 
Prln.clplu & Prtzctl«. 5th ed. Philadelphia. PA: Upplnc:ott 
Wllliams &. Wilkins; 2011. 
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1G49 

Key word: Site of Effect of Motilin 
Author: Robert A. Meguid, MD, MPH 
Editor: Susan L. Gearhart MD 

Erythromycin can act as a secretagogue for which of the 
following? 

@ Cholecym:okinin (CCK) 

@Gastrin 

© Motilln 

@Secretin 

® Somatostatin 

Answer: (C) Motilin 

Radonale: 
Motilin is a 22~amino acid peptide, produced by enteroen~ 
docrine cells of the muscularis mucosa of the duodenum and 
proxJmal jejunum. Luminal acidification initiates release of 
motilln into the enteric drculation, colncldJng with initiation 
of the migrating motor complex (MMC). The presence of fat 
in the lumen inhibits motilin release. Therefore. motilin is 
releued during the fasting state, when MMC& are propagated, 
and is released through a cholinergic-dependent pathway. 
MMCs originate high in the stomach and propagate toward 
the distal ileum, with most ending in the mid-ileum. Eryth
romycin is a motilin secretagogue. increasing gastrointestinal 
motility. 

Somatostatin is a 14-amino acid peptide produced by D 
cells of the stomach, pancreas, and small Intestine. u well as 
neurons. It is secreted In response to meals. and decreases 
gastric: acid, pepsin, and biliary secretion, while inhibiting gas~ 
trointestinal motility. Somatostatin aho decreases splanchnic 
and portal blood 1low. 

Secretin is a 27-amino add peptide produced by S cells of 
the duodenum and jejunum. Secreted in response to luminal 
ac:iditic:ation (pH < 4), secretin stimulates release ofbic:arbon~ 
ate from biliary and pancreatic ductal epithelium and from 
Brunner glands. It does not affect gastrointestinal motility 
directly. 

CCK is an enteric hormone produced predominantly 
by endocrine c:ells of the duodenal and jejunal mucosa in 
response to presence of proteins and fats. CCI< stimulates aci ... 
nar cells to release pancreatic enzymes into the lwnen of the 
pancreatic adni It weakly stimulates bicarbonate secretion, 
but acts to potentiate the effects of secretin on bicarbonate 
secretion. CCK stimulates contraction of the gallbladder. 

Gutrin is a 34-amino acid peptide produced by G cells of 
the gastric antrum. Stimulants of gastrin release are the pres
ence of amino adds and small peptides in the guttie lumen, 
chronic elewtion of antral pH (e.g., pernicious anemia, atro
phic: gastritis), and vagal stimulation. Inhibitors of gastrin 
releue are antral pH <3 and Jomato.rtatin. Gastrin stimulates 
parietal cells to secrete HCJ. propagates growth of oxyntic 
mucosal cells, and dec:reue.s gastrointestinal motility. 

Stomach 

l 
Gastrin 

Duooenum l J l 
CCK 

Secretin 

I GIP 

Motilin 
Jejunum 

J Neurotensin 

Glucagon 
Ileum 

l 
Colon 

pyy 

J 
Somatostatin 

J 
Dis1rlllllion of peptide hormones in 1fle gastronteslinal tract Reprnted witt! 
pennission from: Kin chi ET, Gusani NJ, Kaifi JT. Anatomy and physiology of 
tile small intestine. In: M~llollancl rf9/, Ullemoe KD, Doherty GM, Maier RV, 
Upctuch GR, eds. Greenfield's SUI(ery: Scienlfflc Princq,/es & PrltCtice. 5ttl ed. 
Philade_,hia, PA: Lippincott Williams & Wilkins, 2011:740. 
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1G50 

Key word: Ligation of Artery in Bleeding 
Duodenal Ulcer 
Author: Susanna M Nazarian, MD, PhD 
Editor: Richard D. Schul.i.ck. MD, MBA, FACS 

A 64-year-old man in the intensive care unit has hematemesis 
and melena. The patient has undergone unsuccellllful. endo
scopic attempts to stop the bl~g of an ulcer in the duode
nal bulb. He is now hemodynamically unstable and intubated. 
The ligation of which artery during surgery is most likely to 
stop the bleeding? 

® Gastroduodenal artery (GOA) 

@ Posterior superior pancreaticoduodenal. artery 

© Right guttie artery 

@ Right gastroepiploic artery 

@ Supraduodenal artery 

Answer: (A) Gastroduodenal artery (GOA) 

Radon ale: 
Patients with bleeding duodenal. ulcers in whom endoscopic or 
interventional radiographic: attempts have failed may require 
urgent surgical intervention. Ulceration through the posterior 
wall of the duodenum can erode the GDA as well as other 
neighboring vessels such as the right gastroepiploic, ln.ferlor 
pancreaticoduodenal. anterior superior pancreaticoduodenal. 
and posterior-superior pancreaticoduodenal arteries. 

A longitudinal duodenotomy/pyloropluty incision should 
be performed to obtain control of the bleeding by suture 
ligation. Next the gallbladder is taken down and a biliary 
balloon catheter ls inserted for protection of the common 
bile duct. Suture ligatures are placed proximal and distal to 
the ulcer, incorporating the GDA. The transverse pancreatic: 
branches (inferior pancreaticoduodenal. anterior superior. 
and posterior-superior pancreaticoduodenal arteries) can be 
occluded with a U-stl.tch placed medial to the bl~g ulcer. 
The longitudinal incision across the duodenum is then closed 
tran&versely in a Heineke-Mikul.icz fashion. 

Proper sutlre ligation of a bleeding ulcer arisilg from lie gastroduodenal 
artety requires a til~ ligation. The PI'Olli'nal and IISUII branches of 
t11e gastro~odenal artery are transfixed. A tl1ird sU11lre, U type in configura
tion, is necessary to transfix t11e transverse pancreatic branch of t11e artery. 
Reprirtted with pennission from: Schinner BD. Bleedilg duodenal ulcer. In: 
Fischer JF, Bland Kl, eds. Mast!ry af Stllgery. 51h ed. Philadelphia, PA: L.,pincott 
Williams & Wil<ins, 2007:885. 
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Schirmer 80. ~ duodenal ulcer.. In: fischer JE, Bland 

Kl, eds. Mastery of Surgery. 5th ed. Philadelphia, PA: 
Lippincott Williams & Willdns; 2007:882-885. 

http://www.myuptodate.com


152 The Johns Hopkins AB SITE Review Manual 

1G51 

Key word: Diagnosis of Biliary Dyskinesia 
Author: Susanna M. Nazarian, MD, PhD 
Editor: Anne 0. Licloz:. MD, MPH 

A 50-year--old woman presents to your outpatient clinic with 
a 4-week hiatory of postprandial right upper quadrant pain. A 
right upper quadrant ultrasound does not show any evidence 
of cholelithiasis or cholecystitis. You should next: 

@ Admit her for hydration and pain control and schedule a 
laparoscoplc cholecystectomy for the following day 

@ Arrange for an endoscopic retrograde cholangiopan~ 
creatography (ERCP) 

© Obtllin a noru:ontrast: computed tomography (CT) 
scan 

@ Obtllin an upper endoscopy 

® Obtllin choleqstokinin-cholescintigrapby (CCK-CS) 

Answer: (E) Obtain cholecystoldnin-cholescintigraphy 
(CCK-CS) 

Rationale: 
Biliary dyskinesia is characterized by right upper quadrant 
pain in the absence of cholelithiasis and a gallbladder ejeo
tion fraction of <4096 on CCK-CS, alao known as CCK-HIDA 
(hepatobillary imJnodiacetlc add) scan. The cutoff for g11]1-
bladder eJection fraction to achieve the diagnosis remains 
under debate. In the definitive paper by Yap, an ejection frao
tion of 40% after a 45-minute infusion of CCK was determined 
to be three standard deviations below the mean for normal. 
The pathophysiology of this condition is not entirely clear. A 
narrow cystic duct may contribute by preventing complete 
gallbladder emptying. 

Choleqstectomy is the ultimate treatment for biliary 
dyskinesia but should not be performed until a confirma· 
tory CCK-CS is obtained. A meta-analysis published In 2005 
compared surgl.cal. versus nonsurgical therapy and found five 
studies that met their inclusion criteria. They reported pooled 
re.rul.ts of 9896 symptomatic relief after surgical therapy com. 
pared with 32% for nonoperatlve management, P <0.0001. 
Patients undergoing surgery for billary dyskinesia were 2.79 
times more likely to have symptomatic relief compared with 
nonsurgical therapy. 

References: 
Ponsky TA, Desagun R, Brody F. Surgical therapy for biliary 

dyllkineaia: a meta~ysil and review of the li.terature. 
'LaparotrlltWIC Mv Swg Thch A. 2005;15(5):439-442. 

Yap L. Wyc:h.erley AG, Morphett AD, et aL Acalculous billary 
pain: cholecystectomy alleviates symptoms in patients with 
abnormal cholescintigrapby. G43troenterology. 1991;101: 
786-793. 

1G52 

Key word: Characteristics of Lipid Digestion 
and Absorption 
Author: Robert A. Meguid, MD, MPH 
Editor: Andrew M. Cameron, MD, PhD 

Which of the following statements regarding lipid metabo· 
liam. is correct? 

@ Fatty acids are used to synthesize glucose in times of 
starvation 

® Fatty acids enter the tricarbo:x.ylic acid cycle as either 
acetyl..COA or auccinyl..COA 

© Glucagon and epinephrine act to promote fatty acid 
synthesis 

@ Insulin induces release of fatty acids from adipocytes 

® Lipid oxidation occurs in the cytoplasm 

Answer: (B) Fatty adds enter the tricarboxylic: ac:ld cycle as 
either acetyl-CoA or sucdnyl-CoA 

Rationale: 
llpid metabolism 1s an important source of energy in humans. 
Triglycerldes can be broken down into glycerol and fatty 
acids, and yield more energy than carbohydrates or proteins. 
However. while the body can utilize pyruvate (converted from 
glycerol) to generate glucose via gluconeogenesis, fatty adds 
cannot be utilized for this purpose. Insulln acts to promote 
fatty acid synthesis, while glucagon and epinephrine induce 
the release of fatty acids into circulation from adipocytes. 
Subsequently, these free fatty acids are taken up in periph· 
eral tissues. Whlle the cytoplasm is the location of fatty ac:ld 
synthesis, lipid oxidation occurs in the outer mitochondrial 
membrane. Fatty ac:ld.s enter the tricarboxylic: add cycle as 
either acetyl.COA or succinyl..COA, depending on whether 
they have even or odd numbers of carboDB, respectively. 

Reference: 
Simmons RS, Steed DL, eds. B43ic Sdence Review for Sur· 

potu. St. Louis, MO: W.B. Saunders,l992:113-115. 
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Key word: Lower Esophageal Sphincter 
Pressure during Swallowing 
Author: Clinton D. Kemp, MD 
Editors: Stephen M. Cattaneo II. MD, and Robert A. Meguid, 
MD, MPH 

A 52-year--old woman is referred to you after a several year 
history of progressive dysphagia that began with liquids and 
then progressed to Include solid foods. She describes a sensa
tl.on that her food is "sticking" and will not pass into her stom
ach. Barium swallow evaluation demonstrates diffuse dilation 
and a narrow tapering of the distal esophagus. Esophageal 
manometry reveals lower esophageal sphincter (LES) pres-
sures that remain constant throughout a swallow test. You 
make the diagnosis of achalasia and dlsc:uss treatment options 
with her. Which of the following is true regarding the LES in 
healthy patients? 

® Gastric distension causes decreased LES tone 

@ LES pressure decreases during the Initiation of a swallow 

© The LES can be visualized by upper endoscopy 

@ The LES is a specifi.c anatomic sphincter 

@ The LES serves to prevent air from entering the stomach 
during a swallow 

Answer: (B) LES pressure decreases during the initiation of 
a swallow 

Rationale: 
The esophagus is an approximately 25-cm long muscular tube 
that serves to allow passage of swallowed materials from the 
oropharynx into the stomach. Hlstol.og1cally lt is comprised 
of an inner mucosal layer, a deep layer of circ:ular muscle sur, 
rounded by a layer of longitudinal muscle. and an outer layer 
of adventitia without a serosa. 

The upper esophageal sphincter (UES) is a 2.5- to 4.5-<:m 
area of constriction In the cervical esophagus produced by 
contraction of the c:ricopharyngeus muscle. This muscle is 
tonically contracted with an average pressure of 42 mm Hg, 
producing an UES that remains closed at rest and serves to 
prevent air from entering the stomach during inspiration. 

The LES is not an anatomic: sphinctel; but rather a geo
graphic zone of 3 to 5 em of distal esophagus with average 
pre.ssure.s of 10 to 20 mm Hg whose function is to prevent 
reflux of gastric: contents into the esophagus. This zone of 
pressure cannot be visualized on upper endoscopy, and is 
determined by pressure measurements during esophageal 
manometry. There are many hormonal, pharmacologic, and 
physiologic factors that a1li!ct LES pressures. Gastric disten
sion after a meal increases LES tone. 

During initiation of a normal swallow, pressures in the dis
tal esophagus decrease with relaxation of the LES. Peristaltic 
waves that originate in the proximal esophagus propel food 
from the upper esophagus down toward the stomach, through 
the relaxed LES. following passage of food, the LES contracts 
again and returns to its baseline pressure. 

Patients with achalasia present with gradually progressive 
dysphagia for solids then liquids, and may experience regur
gitation of undigested food from their esophagus or weight 
los.s from dec.reased caloric: intake. This condition results from 
decreased peristalsis and failure of relaxation of the LES, which 
in turn. leads to an inability of food to pass into the stomach. 
Hlstcl.ogically these patients demonstrate a loss of ganglionic 
cells in the Auerbach myenteric plexus. Radiographically on 
barium swallow e:mmination a classic "birds beak" pattern may 
be present with a dilated proximal esophagus that tapers to a 
narrow opening into the stomach. On esophageal manometry 
one may see failure of the LES to relax normally and decreased 
peristaltic pressures during swallowing. Treatment includes 
administration of nitrates and calcium channel blockers for 
muscle relaxation. botulinum toxin injection, mechanical dila
tion, or surgical procedures designed to disrupt the circular 
layer of the musc:ular esophagus. 

BarRJm esophagogram demonstrating achalasia, witt! classic 'bird's beak" 
narrowing at esophagogastric ~ction. Proximal ~opf!agus is aperistaltic and 
dlated. Reprinted wi1h permission from: Dimick JB, Upchurch GR, Soonanday 
CJ, eds. Clinic/Jl Scenarios ill Surgery. Philadelphia: Lippincott Wiliams & 
Wilkins, 2012. 

Reference: 
Zwi.sc:henberger JB. Savage C. .Esophagus. In: Townsend 

CM. Beachamp RD, Evers BM, Mattox I<L, eds. Sablston 
Textbook of Surgery. 17th ed. Philadelphia. PA: Elsev:ier; 
2004:1091-1101. 

http://www.myuptodate.com


154 The Johns Hopkins AB SITE Review Manual 

1G54 

Key word: Most Accurate Diagnostic Imaging 
in Meckel Diverticulum 
Author: Nikiforos Ballian, MBBS 
Editors: 'Iimothy M. Pawlik, MD, MPH, PhD, and Matthew 
J. Weiss, MD 

A 2-year-old boy with no significant past medical hiBtory 
presents with a 1-month history of episodic, palnless rtttal 
bleeding. findings on physical examinatl.on. including rec
tal examination. are unremarkable. The most useful imaging 
study in this situation is: 

@ ""Tc-pertechnet:a.te scan 

(!) AbdonUnal. computed tomography (Cf) scan 

© AbdonUnal. ultrasound scanning 

@ Barium enema 

® Selective mesenteric angiography 

Answer: (A) ""Tc-pertechnetate scan 

Radonale: 
Meckel divertl.culae occur in approximately 2'K> of the popula
tion and are commonly asymptomatic. A Meckel diverticu
lum can manife.st clinically at any age. Common presentations 
include abdominal pain secondary to diverticulitis, in.testi~ 
nal obstruction secondary to intussusception or volvulus, 
and painless bleeding. In clilldren who present with painless 
bleeding secondary to a Meckel diverticulum, the prevalence 
of ectopic gastric mucosa approaches 10006. Ultrasound, bar
ium enema, CT scanning. and angiography are rarely diag
nostic. Howevet; """Tc-pertechnetate scintigraphy (Meckel 
scan)-which relies on selective uptake of the isotope by 
eutopic and ectopic gastric mucosa-is able to accurately 
identify a Meckel diverticulum. 

References: 
Emamian SA, Shalaby-Rana E, Majd M. The spectrum 

of heterotopic gutrlc mucosa in children detected by 
Tc-99 m pertechnate scintigraphy. am Nucl Mea. 2001; 
26(6):529-535. 

Evers BM. Small intestine. In: Townsend CM, Beauchamp RD, 
Evers BM, Mattox KL, eds. Sabiston Tedx>ok of Surgery. 
17th ed. Philadelphia, PA: Saun.clers; 2004:1323-1380. 

ParkJJ, Wol1IBG, Tollefson MK. et aL Meckel divertl.culum: the 
Mayo Clin1c experience with 1476 patients (1950-2002). 
AM Surg. 2005;241:529-533. 

Sai Prasad TR, Chui CH, Singaporewalla FR, et al. Meckel's 
diverticular complications in children: is laparoscopy the 
order of the day? PedlatrSurgmt. 2007; 23:141-147. 

Swanlker F, Soldes 0, Hlrsc:hl. RB. The utility of technetium 
99 m pertechnate scintigraphy in the evaluation of patients 
with Meckel's diverticulum. J Pediatr Surg. 1999;34: 
7~764. 

1G55 

Key word: Organism Associated with Multiple 
Liver Abscesses 
Author: Susanna M. Nazarian, MD, PhD 
Editors: Robert A. Montgomery, MD, DPhil, FACS, and 
Dorry L. Segev, MD, PhD 

A 48--year-old former alcoholic man is now 10 weeks Btatua 
post liver transplant:a.tion. He has experienced several weiks 
of episodic fevers with leukocytosis, overall malaise, and fail
ure to thrive. In addition, his liver enzymes have increased 
over the past several days. His blood cultures are positive 
but he has no cen.traJ. venous lines. His urine culture is nega-
tive for pathogens. Computed tomoaraphy (CT) of his abdo~ 
men reveals multiple liver abscesses. Which of the following 
organisms is most likely causlng this conditlon? 

@ Echinococcus 

(!) Entamoeba his.tolytica 

© Klebsiella p~~eumoniae 

@ Schistosoma mansoni 

® StaphylccOCCU8 aureus 

Answer: (C) Kleb'lella pnernnolfta6 

Rationale: 
Over the past 20 years, the etiology of hepatic abscesses has 
sh1fted from appendidtis and intraperitoneal infect1ons to 
those derived from invasive procedures and stents for the 
biliary tree, pancreas, and liver. Currently. the most common 
sources of hepatic absce!ISes are obstructive biliary malignan.. 
cles and stone disease. 

Although infrequent, pyogenic liver absce.sses (those of 
bacterial origin) are potentially lethal, and usually occur in the 
right lobe. Those at highest risk of mortality include patients 
with multiple abscesses, those with non~K p~~eumoniae 
pathogens, those with mixed bacterial and fungal abscesses, 
those with abscesses ~5 an, and patients with respiratory 
symptoms. Men over the age of 50, liver transplant patients, 
those with diabetes, and those with malignancies are at great
est risk for the development of pyogenic abscesses. Gl'tlm
nega.tive aerobes are found in two-thirds of pyogenic liver 
abscesses, including .Escherichia coil, K pneumonia, and Pro
teus species. Anaerobes, such as Bacteroides fragilis account 
fur the other 30%. Up to 60% of patients have c.oncordant poai-
tive blood cultures.ln a liver transplant patient a liver absces.s 
is often assodated with occlusion of the hepatic artery, with 
resulting biliary necrosis and abscess formation. and/or a 
biliary stricture. 

Amebic liver abscesses are caused by E. histolytica, a proto
zoan. While up to 50% of the population in tropical and sub~ 
tropical regl.ons may be infected, the prevalence of infection 
in the United States is highest in the South (10%). Howevet; 
abscesses develop in only 3% to 7'K> of those infected. Men 
who have sex with men. Native Americans living in reserva
tions, military persormel, irult:itutionalized individuals, and 
travelers to endemic areas are most at risk. Ingested amebic 
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cysts pass through the stomach and into the intestine, where 
they multiply In the colon and eventually traverse the portal 
ve1n to the liver, leading to "anchovy paste" -filled cavltl.es. 

Echinococcus is endemic in the Mediterranean. particu
larly among sheep-rearing communities. Their definitive host 
is the clog. with humam serving as an intermediate host. Pre-
senting symptoms include abdominal pain. jawtdice, and bili
ary obstruction as the cysts enlarge. Finally, schistosome& may 
also cause liver ab~es. 

Reference: 
Subramanian A, Gurakar A, Klein A, et al Hepatic infection 

and acute hepatic: failure. In: Mulholland Mw; Lillemoe 
KD, Doherty GM, Maier RV, Upchurch GR, eels. 
Greenfield's Surgery: Scklftljic Prlnciplts & Practice. 5th 
ed. Philadelphia, PA: IJpplncott Wllliams & Wilkins; 2011. 
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Key word: Metabolic Condition Associated 
with Gastric Outlet Obstruction 
Author: Kashif A. Zuberi, MBBCh, MRCSI 
Editors: Thomas H. Magnuson. MD, and Kenzo Hirose, MD, 
FACS 

A 65~year-old woman is referred by her primary care provider 
for a 2-month history of progressive nausea, vomiting. pal
pitatl.ons, anorexia, and lethargy. A computed tomography 
(CT) scan is performed and reveals a mass ln. the first portion 
of the duodenum. The diagnosis of gastric outlet obstruction 
secondary to pancreatic cancer is made. She is admitted to 
hospital for further preoperative evaluation. What metabolic 
abnormalltl.es require monitoring in this patient? 

@ Euvolemic, normokalemia, respiratory acidosis, 
normochl.oremia 

@ Hypervolemia, hyperkalemia, metabolic acidosis, 
hyperchloremia 

© Hypovolemia, hyperkalemia, metabolic acidosis, 
normochl.oremia 

@ Hypovolemia, hypokalemia, metubolic alkalosis, 
hypochloremia 

® Hypovolemia, normokalemia, metubolic alkalosis, 
normochl.oremia 

Answer: (D) Hypovolemia, hypokalemia, metabolic alkalosis. 
hypochloremia 

Rationale: 
Gastric outlet obstruction is an anatomical pathology that 
may have several etiologies, including pyloric hypertrophy, 
pyloric gastric ulcer, pyloric mass, duodenal mus, pancreatic 
mass, large retroperitoneal sarcoma, duodenal ulcer, annular 
pancreas, and/or common bile duct mus. The protracted 
vomiting causes large amounts of fluid loss rich in add (H'" 
ion) and chloride, leading to a hypochloremic metabollc alka
losis. This volume of fluid loss can cause dehydration rapidly, 
manifested by loss of total body water and total body sodium. 
Furthermore, the loss of gastric contents and hypovolemia 
both promote renal I<.* excretion, which is augmented by aldo
sterone releue. 

References: 
Singer GG. Fluid and electrolyte management. In: Ahya S, 

Flood K, Paranjothi S, eds. The Washington Manual of 
Medica/Therapeutics. 30th ed. Philadelphia, PA: Lippincott 
Williams & Wilkins; 2001:69-75. 

Wait RB. Alouidor R. Fluids, eW:trolytes, and add-base 
balance. In: Mulholland Mw, L1llemoe KD, Doherty 
GM. Maler RV, Upchurch GR, eds. Gremfidd's Surgery: 
Scimtific Principks & Practice. 5th ed. Philadelphia, PA: 
Lippincott Williams & Walkins; 2011. 

1G57 

Key word: Characteristics of Primary 
Hyperaldosteronism 
Authors: Susanna M. Nazarian, MD, PhD, and Eric S. Weiss, 
MD, MPH 
Editor: Pamela A. Lipsett, MD, M.HPE, FACS, FCCM 

Which of the following characteristics is specific to the diag
nosis of primary hyperaldosteronism? 

@ Adrenal tumor 

@ Aldosterone excess 

©Edema 

@ Hypertension 

® Hypokalemia 

Answer: (A) Adrenal tumor 

Rationale: 
Hypertension accompanied by hypokalemia should raise sus
picion for hyperaldosteronism, in which excessive aldosterone 
is secreted by the adrenal gland(s). Primary hyperaldosteron
ism 1s characterized by hyperaldosteronism. due to an adrenal 
source with suppressed plasma renin. In contrast, patients 
with secondary hyperaldosteronism have elevated pluma 
renin. Primary hyperaldosteronism a1Ied:s women twice as 
frequently as men, with peak incidence between the ages of 
30 and 50. It 1s the cause of 5% to 15% of essential hyperten
sion. Conn syndrome is caused by an aldosterone-producing 
adrenal adenoma and accounts for 60% to 70% of cues of pri
mary hyperaldosteronism. Causes of excess aldosterone other 
than adrenal adenoma include idiopathic bllateral. adrenal 
hyperplasia. adrenocortical carclnoma, and familiar forms 
of primary hyperaldosteronism such as autosomal dominant 
glucocorticoid-suppressible hyperaldosteronism. 

Patients with hyperaldosteronism manifest the effects of 
sodium retention and elevated excretion of potasalum and 
hydrogen ions. Eighty to ninety percent have hypokalemia, 
often leading to symptoms of fatigue, weakness, polyuria, and 
polydipsia. Differentiation between adrenal adenoma vemus 
idiopathic hyperplasia is critical, because the former is treated 
surgically while the latter is managed medically. The contrast
enhanced CT scan and plasma aldosterone:plasma renin acd.v
ity ratio (PACIPRA) are helpful diagnostic tools. Patients with 
essentialhypertenBionha:veaPAC/PRArat:ioof4to 10. whereas 
those with primary hyperaldosteronism have a ratio >30. Con
firmation of the diagnosis is gained dtrough 24-hour urine 
collection after 3 days of salt loading: Patients with primary 
hyperaldosteronism will oontinue tx1 secrete excess aldosterone 
in this setting. Adrenal vein sampling of cortisol and aldoste.
rone after ACTH adminlstratiDn may be helpful oo localize the 
source when there 1s no discernable abnormality on CT. 

Surg1cal removal of the adenoma results in normaliza
tion of blood pressure and potassium levels in 7096 to 90% of 
patients, with laparoscopy as the preferred approach. Poorer 
outcomes are seen in those with long-stan.di:ng hyperaldoste
ronism, men. those over age 50, and in patients whose adrenal 
glands have multiple nodules. 
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Confirmation Localization Diagttolrisi'D:eatment 

Adreaal adenoma 
• PR.A. < 1 nglmllhr 24 hr urine aitc.r -
• PACIPRA .ratio salt loading 

• Adrenal cr • Unilateral lesion > 1 em 

I Hyperaldosteronism~ >30 positive • .Aldosterone • 4X aldosterone gradient 

susp«ted • PAC > 20 ngldl ~ >4pg/day - • Adrenal r- w/AVS 

• 24 h.r urine for • Na<200mif venous • Good BP response to 
potassium > 30 day sampling spironolact011e 
mEq iv saline load • Rx =adrenalectOmy 

• PAC> 10 
ngldL Idiopathic adrenal 

Trial of HypcrpWia 

spironolactone • Bilateral masses, 
nodularity 

- • < 4X aldosterone 
gradient w/AVS 

• Rx = Spironolactone/ 
epleren.one 

Diagnosis and management of hy,:lereldoSieronism. PRA. plasme renineeiivity; PAC, plasma aldo$tetone eoncentra1ion; CT, computed tomography; AVS, bilateral 
adrenal venous sampli\g. Reprilted wi1h permission from: Olson JA, Sdleri RP. ANal gland. In: Mulholland WIN, Lillemoe KD, Doherty GM, Maier RV, Upchurch 
GR, eds. Greenfield's Sutgery: Scientific PrinciPles & Practice. 5th ed. Philadelphia, PA: Lippincott Wili.ns & Wilkils, 2011:1333. 
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Olson JA. Scherl RP. Adrenal gland. In: Mulholland Mw. 

Lillemoe KD, Doherty GM, Maier RV. Upchurch GR, eels. 
Greenfield's Srsrgery: Scientific Pri11ciples & Pnu:tia. 5th eel. 
Philadelphia. PA: Lippincott Williams & Wllldn.s; 2011. 

Stowasser M. Primary aldosteronism in 2011: 'Thwards a bet
ter understmdlng of causatl.on and consequences. Nat Rev 
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Key word: Pancreatic Enzyme Secretion 
Author: Robert A. Meguid, MD, MPH 
Editor: Anne 0. Licloz:. MD, MPH 

Pancreatic enzymes are secreted as zymogens to prevent 
inappropriate activation within the pancreas. Which of the 
following enzymes can autoactivate to produce the active 
form of the enzyme? 

@ Caxbaxypeptidase A 

@ Chymotrypsin 

© Elastase 

@ Enterokinase 

®Trypsin 

Answer: (E) Trypsin 

Rationale: 
Trypsinogen is the zymogen form of trypsin secreted by the 
exocrine pancreas. 1t wtdergoes activation predominantly by 
cleavage of its amino-terminal octapeptide by enterokinase in 
the lwnen of the duodenum. Under conditions of low pH(~ 
and high calcium levels (> 1 mM) suc:h as those of the duo, 
clenallumen. autoactivation of trypsinogen to trypsin occw-s. 

Active trypsin then activates the other zymogen products 
of the pancreas, converting chymotrypsinogen to chymotryp
sin, proelastase to elastase, kallikrelnogen to blllkreln, pro
carboxypeptidase A and B to carboxypeptidase A and B, and 
prophospholipue ~ to phospholipase A,.. However, none of 
these other zymogens can autoactivate. 

Enterokinase 1s produced by the duodenal mucosa. 

Reference: 
Lee KKW; Durham SJ. Physiology of the exocrine pancreas. 

In: Simmons RL, Steed DL, eels. Basic Science Review for 
Surgeons. Philadelphia, PA: W.B. Sawtders; 1992:263. 

1G59 

Key word: Treatment of Pancreatic Fistula 
Author: Eric S. Weiss, MD, MPH 
Editor: Richard D. Schulick, MD, MBA, FACS 

A 68,year,old man presents with progressive onset of painless 
jaundice due to an adenocarcinoma located in the pancreatic 
head. He undergoes a pylorus-preserving pancreaticoduode
nectomy without inttaoperative complications. A peripancre
atic drain 1s placed inttaoperatively. Postoperative course is 
unremarkable and on postoperative day 4, he is advanced to a 
regular diet. Upon resuming this regular diet, it is noticed that 
the patient's peripancreatic drain begins to produce moder
ate volwnes of murky fiuJd. An amylase level is sent from this 
fiuJd, wh1c:h returns at 2,000 unitsJL (normal 23 to 85 units/L). 
The patient is kept in the hospital and the drain output over 
the next 3 da}'l ill 85 ml124 hrs, 73 ml124 hrs, and 65 ml124 
hr.s. During this time, the patient looks and feels weD. is able 
to tolerate a regular diet, and has no fever or elevation of white 
blood cell cowtt. Whic:h of the following 1s the most appropri
ate way to manage this problem? 

@ Continued hospitalization with continued drainage 

® Delayed removal of dra1n over course of weeks with 
continuation of diet 

© Removal of pancreatic dra1n and patient dlsc:harge 

@ Reoperative exploration 

® Total parenteral nutrition with continued drainage 

Anrwer: (B) Delayed removal of drain over course of weeks 
with continuation of diet 

Rationale: 
Pancreatic: fistulas occur with an incidence of 5% to 12% in 
patients who have undergone a pancreaticoduodenectomy. 
Pancreatic ttauma and surgery for pancreatic necrosis can 
often lead to fistulas as well Diagnosis of a pancreatic fistula 
is confirmed by high amylase levels measured in drains fol
lowing surgery. When fistulas are low output (e.g., less than 
200 mL/day) they can be managed conservatively. The main 
principle of conservative management includes management 
of the ttact by steadily removing the intraoperatively placed 
draln to limit splllage of pancreatic secretions into the abdo
men, once drainage is less than 30 ml/day. Other important 
aspects of care include drainage by interventional radiology 
techniques of any major intra,abdominal fiuid collections, 
antibiotics as needed to limit and treat systemic infectl.on. and 
skln care for excorlations if some of the tistul.ous output comes 
around drains or through the wound. Most pancreatic fistulae 
will close spontaneowdy over time with this technique and the 
need for reoperation is quite rare. When the draln output falls 
to 20 to 30 c:m.'/day, the draln can be safely removed. 

Conservative management is of course predicated on the 
fact that the patient appears well clinically. If the patient 
displays signs of acute illness suc:h as fevez:. white blood cell 
count elevation. hemodynamic instability, or if the fistula ou~ 
put remains high (>200 mL/day), maintenance of regular diet 
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may not be an option. In these cues, a trial ofNPO with total 
parenteral nutrition may be a good alternative. In addition, 
aome authors have advocated the use of the aomatostatln ana
log octreotide to aid in the closure of postsurgical pancreatic 
fistulas. 

Reference: 
Sohn TA, Yeo CJ. Pancreatic: and periampullary carcinoma 

(nonendocrine). In: Thrcotte JG, ed. Shad.elford's Swgery 
of the AUnumUU, 7Nct. 5th ed. VoL 3, PhlladelphJa, PA: 
W.B. Saunders; 2002:79-80. 

1G60 

Key word: Treatment of Cancer at the 
Hepatic Flexure 
Authors: Kashif A. Zuberi, MBBCh. MRCSI. and Susanna M. 
Nazarian, MD, PhD 
Editor: Mark D. Duncan. MD, FACS 

A 58-year--old male presents complaining of c:on.stipation. 
nausea. loss of appetite, right-sided fiank pain, and pos
tural cllzziness. A complete blood count (CBC) is drawn and 
reveals hemoglobin of 6.8 gldL and slightly elevated WBC 
count: of 12,000. Colonoscopy reveals a circumferential nar
rowing at the hepatic flexure that bleed& easily when biopsied. 
Computed tomography (CT) shows some enlarged mesen
teric lymph nodes and a normalllver. The patient is referred 
for surgery. Which procedure would be.st benefit this patient? 

@ Extended right hemicolectomy 

@ Right hemicolec:tomy 

© Subtotal colectomy with primary anastomosis 

@ Total c:olec:tomywith ileorec:tal anastomosis 

@ Total proc:tocolectomywith ileal-pouch anal anas
tomosis 

Answer: (A) Extended right hemicolectomy 

Radon ale: 
The current mainstay of treatment for colonic tumors is surgi
cal resection, as this is the only therapy that c:an offer a cure. 
There is also a role for both chemotherapy and radiotherapy 
as adjuvant therapy in the treatment of advanced disease. The 
most appropriate management of colonic tumors is radical 
exdsion of the affected section of the colon and 5 em of nor
mal large inte.st:ine proximal and distal to the pathology. The 
vascular pedicle and accompanying lymphatic: drainage must 
be removed as well. 

This patient described has a T3 Nl/2 lesion and is stage 
IDB or liiC. T3 tumors lavade through the muscularis pro
pria into the subserosa and may invade into (but not through) 
the serosa. Nl refers to 1 to 3 regional lymph nodes involved, 
while N2 indicates C!4 nodes involved. 'Thm.ors at the hepatic 
flexure require an extended right hemicolectomy with ligation 
of the middle colic artery. Perfusion of the remaining c:olon is 
therefore based on the left colic artery. 
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TNM StaP'tl Cla11ification of Colorectal Cancer 
Primary Tumor (T) 
TX 
TO 

T1 
12 
T3 

T4a 
T4b 
Recional Lymph NodK {N) 
NX 
NO 
Nl 
Nla 
Nlb 
Nlc 

N2 
N2a 
N2b 
Dhant Metm~•n (M} 
MX 
MO 
Ml 
Mla 

Mlb 
Stqe Grouplnc 
0 

I lA 
IB 
IIC 
I lA 

1118 

IIC 

IVA 
IVB 

Primary tumor cannot be assessed 
No evidence of primary tumor 
Carcinoma in situ: lntraepithelial or invasion of the lamina propria without 
invasion through the muscularis mucosae into the submucosa 
Tumor invades submucosa 
Tumor invades muscularis propria 
Tumor invades through the muscularis propria into the subserosa or into 
nonperitonealized pericolic or perirectal tissues 
Tumor penetrates to the surface of the visceral peritoneum 
Tumor directly invades or is adherent to other organs or structures 

Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 
Metastasis in one to three regional !)'mph nodes 
Metastasis in one regional lymph node 
Metastasis in two to three regional lymph nodes 
Tumor deposit{s) in the subserosa, mesentery, or nonperitonealized 
pericolic or perirectal tissues without regional nodal metastases 
Metastasis in four or more regional lymph nodes 
Metastasis in four to six regional lymph nodes 
Metastasis in seven or more regional lymph nodes 

Distant metastasis cannot be assessed 
No distant metastasis 
Distant metastases present 
Metastasis confined to one organ or site (e.g., liver, lung, ovary, nonre
gional node) 
Metastases in more than one organ/site or the peritoneum 

Tis NO MO 
Tl NO 
T2 NO MO 
T3 NO MO 
T4a NO MO 
T4b NO MO 
Tl-T2 Nl/Nlc MO 
Tl N2a MO 
T3-T4a Nl/Nlc MO 
T2-T3 N2a MO 
Tl-T2 N2b MO 
T4a N2a MO 
T3-T4a N2b MO 
T4b Nl~2 MO 
AnyT AnyN Mla 
AnyT AnyN Mlb 

Reprirted wilh permi$$ion from Silberieln EJ, Chang GJ, You YQN, et al. Cancer of 1fle colon, rectun, and anus. In: Fe~ 
BW, Ching CD, eds. The MD Anderson SUrgical Oncology Hlllldbook, 5th ed. Philadelphia, PA: Lippincott Wiliams & Wilkils, 
2012:361. 
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Segmental resections for eancers of the colon and ~Pet third of tile rectum. Reprin1ed Mth permission from: Morris A. Colore~ 
tal eallCtr. In: ~llol111d II!N, Lilamoe KD, Dohtrty GM, Maier RV, Upchurch GR, ads. Greenfield's Slttgsry: Scisfltfflc Priflciples & 
Pllilctice. 5til ed. Philadelphia, PA: Lippincott Williams & Wilkils, 2011:1110. 
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Reference: 
Morris A. Colorectal. cancer. In: Mulholland .Mw, Lillemoe KD, 

Doherty GM. Maier RV, Upchurch GR. eds. GreenjWtls 
Surgery: Scientific Principles & Practice. 5th ed. Philadelphia, 
PA: Llpplnoott Williams & Wllldns; 2011. 

1G61 

Key word: Patients with the Highest Rate 
of Breast Cancer 
Author: Eric S. Weiss, MD, MPH 
Editors: Julie R. Lange, MD, ScM. FACS, and Mehran Habibi, 
MD, MBA 

Which of the following risk factors predicts the highest risk of 
developing breast cancer? 

® Age greater than 55 

@ Biopsy,proven lobular carcinoma in situ (LCIS) 

© BRCA-1 or BRCA-2 (breast cancer 1 or breast cancer 2) 
mutation 

@ Mother with breast cancer 

{]) Nulllparlty 

Answer: (C) BRCA-1 or BRCA-2 (breast cancer 1 or breast 
cancer 2) mutation 

Rationale: 
All of the above are significant risk factors for the develop
ment of breast cancer. However, with a lifetime risk of approx
imately 7096, carriers ofBRCA-1 or BRCA-2 (breast cancer 1 
or breast cancer 2) mutations have the highest risk of develop, 
ing breut: canc.er. The genes, located on chromosome 17 and 
13 respectively, drama.tl.cally increase both breast and ovarian 
cancer risk when mutated. In the absence of a known deleteri
ous mutation. women older than 55 have a two-fold increase 
in the risk of developing breast canc.er. Having a mother with 
breast cancer increases the risk three-fold. 

The management of the high-risk patient 1s oomplicated 
and includes close observation with semiannual breast exami
nations and annual mammograms beginning at age 25 for 
persons with known BRCA abnormalities. In general, mam, 
m.ography should commence 10 years prior to the age of diag
nosis in affected relatives. Considera.tlon should be given for 
chemoprevention with the estrogen antagonist tamoxifen. 
Fmally, in the case of BRCA mutations or if the patient choice 
dictates, bilateral prophylactic mastectomies are a viable 
treatment option. 

Reference: 
Iglehart JD, Kaelin CM Diseases of the breut. In: TOWIUJend 

CM, Beauchamp RD, Evers BM, Mattox KL, eds. Sabi&ton 
Ibtbook of Surgery: 11ut Biologlcal Bruts of Modem Surgi
cal Practice. 17th ed.. Philadelphia. PA: Elsevier Saunders; 
2004:867-927. 
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1G62 

Key word: Characteristics of T3 Colon Cancer 
Author: Robert A. Meguid, MD, MPH 
Editors: Timothy M. Pawlik. MD, MPH. PhD, and Matthew 
J. Weiss, MD 

Which of the following is a characteristic of T3 colon cancer? 

® Lesion invading through the muscularis propria into the 
serosa 

@ Lesion invading through the serosa into adjacent organs 

© Lesion invading through the serosa into the free perito
neal cavity 

@ Lesion invading through the submucosa into the muscu
laris propria 

® Lesion not penetrating the submucosa 

Answer: (A) Leslon Invading through the musc:ulatis propria 
into the serosa 

Rationale: 
See commentary on question1G60 for colorec:tal cancer stag
ing table. According to the American Joint Committee on 
Cancer (AJCC), tumor-nocfe..m.et:ut:asis (TNM) staging clas
sification for colorectal cancer. T3 lesions invade completely 
through the muscularis propria into the subserosa but not to 
any neighboring organs or tissues. Answer choice (B) is T4b, 
(C) is T4a, (D) is T2, and (E) is Tl. 

Reference: 
Silberfein EJ, Chang GJ, You Y-QN, et aL Cancer of the colon, 

rectum, and anus. In: Feig BW, Ching CD, eds. The M.D. 
A'uierso11 Surgical Oncology Handbook. 5th ed. Philadel
phia, PA: Upplnc:ott Wllllams &. Wllldns; 201.2. 
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lCOl 

Key word: Angioplasty Site with Long Patency 
Author: Robert A. Meguid, MD, MPH 
Editor: William A. Baumgartner. MD 

A 76-year--old man with aortoiliac occlusive disease under, 
goe.s percutaneoWI transluminal angioplasty of his left com
mon iliac artery. What is the patency rate for patients who 
undergo angioplasty for lllac occlusive dl.sease? 

@ 10% at 5 years 

@ 20% at 5 years 

© 30% at 5 years 

@ 60% at 5 years 

® 80% at 5 years 

Answer: (D) 6006 at 5 years 

Rationale: 
Percutaneous tnnsluminal angioplasty for stenotic: le.s.ion& in 
peripheral arteries is considered a viable option for patients 
thought to be at high risk for surgery. The Wle of angioplasty 
instead of vascular bypass avoids the risks and compllca
tions of anesthesia. and is associated with shortened hospital 
&ta}'l and more rapid return to normal activities. The overall 
patency of angl.opla.sty for stenotic lesions is 70% to 80% at 
1 year and 50% to 6006 at 5 years. Complications speclfic to 
angioplasty include vascular dlssec:t1o.n. vessel rupture, and 
distal embolization, which may occur up to 4% of the time. 

References: 
Abularrage q, Conrad MF. Aortoiliac occlusive disease. In: 

Cameron JL, Cameron AM, eds. Cummt S~l7herapy. 
lOth ed. Phlladelphla, PA: Mosby; 2011:769-779. 

Kudo T, Chandra FA, Ahn SS. Long-term outcomes and pre
dictors of iliac: angioplasty with selective stenting. J Vase 
Surg. 2005;42:466-475. 

1C02 

Key word: Common Complications of 
Popliteal Aneurysms 
Author: Robert A. Meguid, MD, MPH 
Editors: G. Melville Williams, MD, FACS, and Christopher J. 
Abularrage, MD 

A 68-year-old man presents with pain in hill left leg. Examina
tion and workup confirm diagnosis of a popliteal aneurysm. 
What is the most common compUcatl.on that would result in 
the patient's leg pain? 

@ Aortic aneurysm rupture 

® Nerve bnplngement by the popliteal aneurysm 

© Popliteal aneurysm rupture 

@ Thromboembolic: events associated with the popliteal 
aneurysm 

® Venous obstruction by the popliteal aneurysm 

Anrwer: (D) Thromboembolic events associated with the 
popliteal aneurysm 

Rationale: 
Frl'ty to eighty percent of patients with popliteal aneurysms 
present with symptoms most commonly due to ischemia. 
lllchemia develops due to thrombosis of the aneurysm, dis-
tal embolization to the tibial or pedal arteries, or a combina
tion of these. The resulting ischemia may manifest itself in a 
range from mild claudication to gangrene depending on the 
extent of thrombosis and embolization. 'Ihromboembolillm. 
ultimately occurs in up to 35W, of popliteal aneurysms if left 
untreated. 

Less common complications of popliteal aneurysms 
include venous obstruction and nerve impingement due to 
local compression by the aneurysm. Popliteal aneurysm rup, 
ture is rare, occurring in les.s than 5% of patients. 

Popllteal aneurysms are the most frequent site of periph
eral arterial aneurysms. Ninety-five percent are caused by ath
erosclerosis, and they occur bilaterally 40% to 60% of the time. 
Of note, there is a high incidence of other concurrent aneu
rysms, so examination must be inclusive for abdominal, iliac, 
and femoral artery aneurysms. The Incidence of concomitant 
abdominal aortic aneurysm is approximately 25%. 

Diagnosis is initially clinical, with popliteal aneurysms pal, 
pable u a pulsatile or. in the case of thrombosis, firm mass. 
Confirmation of diagnosis on physical eumination is made 
via ultrasound or computed tomography (CT) angiography. 

References: 
Makhoul RG. Popliteal artery aneurysms. In: Sabiston DC, 

Lyerly HI< eels. T~ook of Surgery. 15th e<l. Phlladelphla, 
PA: W.B. Saunders; 1997:1675-1677. 

Messiner R, Han DC. Popliteal and femoral artery aneurysms. 
In: Cameron JL, Cameron AM eds. Cummt Surgical11urr
apy. lOth ed. Phlladelphla, PA: Mosby; 2011:793-798. 
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1C03 

Key word: Advantage of Lytic Therapy 
for Lower-extremity Ischemia 
Author: Robert A. Meguid, MD, MPH 
Editors: James H. Black III. MD, FACS, and Christopher J. 
Abularrage, MD 

A 68-year--old man with atrial fibrillation presents to the 
emergency room with a cool. pulseless right foot. Sensation 
is Intact. Duplex ultrasound of the right leg reveals multiple 
femoral stenoses and tlbloperoneal thrombosis with poor 
tibial tlow. What is the most appropriate management? 

® Amputation 

@ Diagnostic angiography 

© Intra-arterial site-directed thrombolysis 

@ Percutaneous embolectomy under local anesthesia 

@ Systemic anticoagulation only 

Answer: (C) Intra-arterial site-directed thrombolysis 

Radon ale: 
Thrombolysis is indicated for patients with no or only mild 
sensorimotor deficits. Furthermore, this technique is use
ful when complete clot evacuation is unlikely Wling surgical 
embolectomy, or when the distal vessels are also oa:luded 
preventing inflow patency. A con1irma.tory angiography 
should be performed following intra-arterial site-directed 
thrombolysis. 

Arterial narrowing may preclude balloon catheter pla.c&
ment for surgical embolectomy in some patients. In these 
cases, a gul.dewire can be passed into and through the clot, 
followed by an infusion catheter. Arteriography can be per
formed to confirm the extent of clot and to guide catheter 
placement. Then, lytic: agents can be injected through side 
holes in the catheter, perfusing the clot &om within. 

Intra-arterial site-directed thrombolysis allows simultane
ous identi1ic:ation of the nature of the lesion via angiography. 
suggesting stenting or balloon dilation of stenoses. In addi
tion. this allows for the monitoring of progress in thromboly
sis. H thrombolysis is not progressing, surgical therapy may 
be indl.ca.ted. Thrombolysis should not be used for common 
femoral artery emboli. 

Absolute c:ontraindic:ations to lytic: therapy include active 
internal bleeding, cerebrovascular accident within 2 months, 
and intracranial disease. Relative contraindications include 
surgery or trauma within 10 days, likelihood of left heart 
thrombus, episodes of serious gastrolntestinal bleeding within 
90 days, hypertension. pregnancy, bacterial endocarditis, and 
diabetic hemorrhagic retinopathy. 

References: 
Henke PK, Wakefield Tw. Hemostasis. In: Mulholland Mw. 

Lillem.oe KD, Doherty GM, Maier RV, Upchurch GR, eels. 
Greenfield's Surgery: Sckmtlfie Prlndpkl & Practlce. 5th ed. 
Philadelphia. PA: llpplncott Will.iam.s and Willdns; 2011. 

Owings JT. Venous thromboembollsm. In: Souba WW, Fink 
MP, Jurkovich GJ, Kaiser LR, Pearce WH. Pemberton JH. 
Soper NJ, eds.ACS Surgery: Principles and Practice. 4th ed. 
New York. NY: WebMD; 2004:719-737. 

Pam.oukian VN, Shortell CK. Pulseless extremity and athero
embollsm.ln: Souba WW, FinkMP, Jurkovich GJ, Kaiser LR, 
Pearce WH. Pemberton JH. Soper NJ, eds. ACS Surgery: 
Prlnclplu and Practice. 4th ed. New York, NY: WebMD; 
2004:696-707. 
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1C04 

Key word: Treatment of Embolus 
Post-myocardial Infarction 
Author: Robert A. Meguid, MD, MPH 
Editor: William A. Baumgartner. MD 

A 73-year-old man has developed a pulseless left lower leg 
8 days aftEr experiencing a myocardial influ:cti.on (Ml) requir
Ing cardiopulmonary resuscltat!Dn. On examination, he has 
diminished sensatl.on in his left foot. What is the most appro
priate definitive treatment? 

@ Amputation 

(!) Anticoagulation using intravenous heparin 

© lntra.-arterial site-directed thrombol}'lis 

@ Percutaneous embolectomy under local anesthesia 

® Surgical bypass 

Answer: (D) Percutaneous emb~tomy under local 
anesthesla 

Radonale: 
The most common cause of peripheral arterial embolization is 
atrial fibrillation, accounting for 66% to 75% of all cases. The 
second most common cause (20%) is MI resulting in emboliza
tion of left ventricular wall thrombus. Peripheral arterial embo
lization occurs in 5% of patients with mural wall thrombus. and 
ocx:urs most frequently between 3 and 28 days after lvfi. 

Treatment for the acutely ischemic limb is guided by cat
egory of limb ischemia. Initial workup includes history and 
physical examination,. Doppler ultrasound evaluation of the 
t:I.U'eatened llmb, and prompt Initiation of heparin anticoagu
lation. Current recommendations for unftac:tionated heparin 
are an initial bolus of 80 units/kg rv; followed by Infusion of 
18 units/kglhr, titrating to a goal aPTT ratio of 2. Determi
nation of the category of limb iachemia is by physical exami
nation and ultrasonography or angiography. Category I is 
oc:cluslon of a narrowed artery with good collateral perfu
sion. Treatment is limited to anticoagulation. Category ll is 
a threatened limb that may be aalvaged after embolectomy. 
Category Ill is a nonsalvageable limb, requiring amputation. 

Appropriate management of category II acute limb lsch
emla is either through emergent surgical embolectomy or 
intra-arterial site-directed thrombolysis. The risks of throm
bolytic: agents must be evaluated, especially in patients who 
have undergone recent cardiopulmonary resuscitation. In 
addition, thrombolytic agents are not indicated in patients 
who have semorlmotor deficits. Left heart thrombus is a. rela
tive contraindication to lytic: therapy. 

Embolectomy with or without revascularization is indi
cated in patient& with semorimotor deficits. This may be 
performed percutaneously or surgl.cally. Of note, in patients 
having suffered recent MI. the risk of intraoperative or post
operative repeat MI is greatly increased; therefore, percutane
ous embolectomy under local anesthesia is favored. 

Reference: 
Thcker SW, Pamoukian VN, Shortell CK. Chapter 65: Pulse

less extremity and a.theroembolism. In: Souba WW, Fink 
M.P. Jurkovich GJ, Kaiser LR, Pearce WH. Pemberton }H. 
Soper NJ, ed.s.ACS Swypy: Prlnclpks andPractia. 6th ed. 
New York, NY: WebMD; 2007. Accessed October 12.2011. 
Online Edition. 
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1C05 

Key word: Etiology of Late Hemorrhage 
of Vascular Grafts 

Authors: Robert A. Meguid, MD, MPH, and Susanna M. 
Nazarian, MD, PhD 
Editor: Julie A. Freischlag, MD 

Eighteen month.s after undergoing an aortobifemoral artery 
bypass, a 74-year-old man presents with a painful swelling In 
his left groin. Ultrasound demonstrates a pseudoaneurysm 
at the slte of the distal anastomosis with surrounding fluid. 
What is the likely underlying cause of this finding1 

® Atheroembolism 

@ Graft fallure 

© Graft Infection 

@ Graft thrombosis 

@ Suture failure 

Answer: (C) Graft infection 

Radon ale: 
Anastomotl.c disruption 1s the cause of delayed hemorrhage In 
vascular grafts. While the exact cause of disruption is usually 
unknown, graft infection illsUBpected in most cases. 

Infection by virulent bacteria usually results in graft infeo. 
tions within 4 months of surgery. Patients develop signs of 
sepsls as well as evidence of local infection. Bacteria contrib
uting to early graft infection include Staphylococcus aureus, 
Proteus, Klebsiella, Enterobac:ter, and Pseudomonas, all of 
which produce proteases and break down the arterial wall 
adjacent to the anastomosis. This results in separation of the 
graft from the host artery, creating a pseudoane\ll}'SJTI.. These 
may rupture. thrombose. or embolize. Less virulent bacteria 
such as Staphylococcus epidermidis may cause delayed graft 
infections. Infection of the craft may originate from septic 
emboli, usually from mitral or aortl.c valves, or from direct 
contamination of the graft during initial surgery. Success!ul 
treatment of graft infection includes systemic antibiotics and 
frequently. graft removal and revillion. 

Poor suture technique has been suspected as a cause of 
graft fallure. Howeve.r; studies have shown that most cases of 
anastomotic disruption are due to graft infection. Graft fail
ure due to graft dilation was associated with ultra lightweight 
knitted Dacron grafts used in the early 19708. Thill prOBthetic 
has since been abandoned by manufacturers. Suture failure 
was previously found with silk sutures in vascular anasto
moses. Anastomoses are currently created with more dura
ble suture material such as polypropylene or monofilament 
expanded polytetratluroethylene (ePTFE). 

In a review of 307 patients who underwent abdominal 
aortic aneurysm (AAA) repair between 1957 and 1990 at the 
Mayo Clinlc, 9.496 of patients had a graft-related complica
tion. At a mean follow~up of 5.8 years, the rates of compli~ 
cation& were as follows: Anastomotic pseudoaneurysm. (396), 
graft thrombosis (2~), graft-enteric erosion/fistula (1.6~), 
graft infection (1.3%), anastomotic hemorrhage (1396), colon 

lsch.emia (0.7~). and atheroembollsm (0396). In this study, 
there were no complications attributable to graft failure such 
as dilation or rupture. 

ReferenCila: 
Brady CM, Chaikof EL. Management of infected vasc:ular 

grafts. In: Cameron JL, Cameron AM, eds. Current Surp 
gical Therapy. lOth ed.. Philadelphia. PA.: Mosby; 2011: 
857-861. 

Clagett GP. Vascular infections. In: Mulholland Mw, Lill.emoe 
KD, Doherty GM, Maier RY, Upchurch GR, e<ls. Green
field's Surgery: Scientific Princi.plu /!; Practice. 5th ed. 
Philadelphia, PA.: Lippincott Williams and Wilkins; 2011. 

Hallett Jw. Marshall DM. Petterson TM, et al. Graft-related 
complications after abdominal aortic aneurysm repair: 
Reassurance from a ~year population-based experience. 
J Vase Surg. 1997;25(2):277 -286. 

Moneta GL, Porter JM Arterial substitutes. In: Sabiston DC, 
Lyerly HI<, eds. 'l.bthook of Surgery. 15th ed. Philadelphia.. 
PA.: W.B. Saunders; 1997:1634-1635. 

Montreuil B, Morrison L, Rosenberg L, et al. Vascular and 
peritoneal access. In: Souba WW, Fink MP. Jurkovich GJ, 
Kaiser LR, Pearce WH, Pemberton JH, Soper NJ, eds. ACS 
Surgery: Prlnclplu and Practice. 4th ed. New York, NY: 
WebMD; 2004:835. 
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1C06 

Key word: Diagnosis of Staphylococcus 
Epidermidis Graft Infection 
Author: Robert A. Meguid, MD, MPH 
Editors: James H. Black Ill. MD, FACS, and Christopher J. 
Abularrage, MD 

Eighteen months after undergoing an aortobifemoral artery 
bypass. a 69-year-old woman presents with a dralning, cel.
lulltic wound In her right groin. with exposed polytetrafluo
roethylene (PTFE) graft. What is the most likely pathogen 
infecting this graft? 

@ Enterobacter cloactU 

® Klebsiella pneumotdae 

© P~eudomotuU uruglnosa 

@ Staphylococcus aureJU 

® Staphylococcus epidermitliJ 

Answer: (E) Staphyk>ccccus epldmnldla 

Radonale: 
S. epidumldla is the most common pathogen assoclated with 
infection of implanted medical devices. Characteristically, 
it c.awes local chronic infection, but not systemic infection. 
S. epitkrmidu produces exopolysa.ccharides that coat the 
lnfttted area. This •siJme" or "blofilm."' protects the bacterla 
from host defenses and antibiotics, allowing the S. qJidqm.ldls 
to propagate. 

Infection by virulent bacteria usually results in graft infeo
tion within 4 months of swgery. Bacteria contributing to early 
graft infec:tl.on include S. IUIJ'tUS, Proteus, Klebsiella, Entero
bac:ter. and Pseudomonas. Less virulent bacteria such as 
S. epidermidi.s may cause delayed graft infections, often pre
senting over 1 year after surgery. Infection of the graft may 
originate from septic emboli from mitral or aortic valves, or 
from direct contamination of the graft during Initial surgery. 

Patl.ents may present with signs of sepsis, as well as evi
dence of local infection, including cellulitis, draining tracts, 
and pulaatile masses (indk:ating mycotic pseudoaneurysm.s). 
Exposed graft should be assumed to be infected. In the case 
of aortic grafts, patients may present with sentinel gastroin
testinal bleeding or major hemorrhage due to an aortoenteric: 
fistula. Alternately, graft-enteric erosion may occur, when 
the graft erodes into the bowel. but the graft or anutmnosill 
does not rupture. These patients present with chronic anemia. 
fever. and occult blood positive stool due to ulceration of the 
bowel. 

Blood culture and graft culture may ultimately be positive 
for the infectious pathogen, but should not delay treabnent. 
Successful treabnent of graft infection includes systemic anti~ 
biotics and frequently, muscle coverage or graft exdsion. 

References: 
Brady CM. Chalkof EL. Management of in!ected vucular 

grafts. In: Cameron JL, Cameron AM, eds. Current Sur
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857-861. 
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1C07 

Key word: Classification of Endoleaks 

Author: Babak J. Orandi, MD, MSc 
Editor: Christopher J. Abularrage, MD 

A 64-yeer-old man undergoes endovascular repair of a 5.9-an 
infrarenal abdominal aortic aneurysm with bilateral iliac 
artery Involvement. The patient does well postprocedurally 
and is discharged home 4 days later. A 6-m.onth follow-up 
CT reveals contrast ex:travasatl.on into the aneurysm sac at 
the proximal aspect of the aneurysm and an interval increase 
in the aneurysm size to 6.3 em. What type of encloleak is 
described, and what i& the best management? 

@ Type I endoleak; observation 

@ Type I endoleak; urgent endovascular repair 

© Type n endoleak; urgent open surgical repair 

@ Type m endoleak; observation 

® Type m endoleak; urgent endoV118Cular repair 

Answer: (B) Type I endoleak; urgent endovasc:ular repair 

Radonale: 
Endovasc:ular aortic aneurysm repair (EVAR) has the advan
tage of sparing patients a major operation; however. the 
trade-off is that patients require closer surveillance and more 
frequent interventions. This is particularly true for patients 
who develop endoleak. which Is defined as the persistent 
pressurization of the aneurysm sac that permits contin
ued aneurysm growth and potential rupture. Endoleaks can 
be classified as type I to type IV and endotension, wh1ch is 
sometimes referred to as a type V endoleak. Type I endoleak 
results from an incomplete seal between the stent graft and 
the native vessel. Type lA is a proximal leak, while a type IB is 
a distal leak. Type n encloleak occurs when there is persistent 
Bow through the aneurysm sac via branch vessels, most com~ 
monly from the inferior mesenteric artery or lumbar arteries. 
A separatl.on between stent graft components that permits 
blood flow into the aneurysm sac is a type lll endoleak. Type 
IV endoleak occurs when blood is able to flow through porous 
graft material This type of endoleak Is rarely seen with more 
modem stent graft devices. Endotenslon refers to persistent 
pressurization of the aneurysm sac ln. the absence of radio
graphic evidence of types I to IV endoleak. 

The endoleak c:lassification schema helps determine tl'eat
ment and urgency. The type of encloleak is typicaD.y con
firmed by digital subtraction angiography as this allows real 
time assessment of Bow. Types I and III. because of the risk 
of aneurysm growth and rupture, typically require urgent 
intervention. Balloon angioplasty may help approximate the 
graft to the vessel wall in the case of type I encloleak. If not, 
a Palmaz balloon expandable stent can be plaud praxlmally 
to complete the seal. Alternatively, an extension aortic c:uff 
(type lA) or iliac extension limb (type IB) may be deployed. 
'IyPe ill endoleaks are repaired by deploying a stent within 
the current st:ent or utilizing a c:u1I If the endoleak is in the 
distal aspect of the stent graft. The management of type n 
endoleak Is controveralal.-some ha:ve advocated a conservative 

approach because of the low risk of aneurysm rupture. MDre 
recent research suggests that persistent type II encloleaks 
(>6 months) in the presence of aneurysm sac expansion require 
treatment via embolization of the offending vessels or, rarely, 
via open ligation. Type IV encloleak typically resolves with the 
dJscontinua.tion of antiooagula.tion and is rare In the modern 
era ofEVAR. Endotension is rarely encountered and Is typically 
treated with either open surgical repair or deploying another 
stent graft into the current one if symptoms of aneurysm growth 
are present. For all types of endoleak, continued aneurysm 
growth or symptoms, such as back or abdominal pain. mandate 
treatment. In this question, the patient has type lA endoleak 
with aneurysm growth. mandating urgent intervention. 

Endoleak Clallific.ation Scheme 
Endoleak Type Dasc:ription of Source 

I Ineffective seal at fixation zones 
A Proximal end 
B Distal end 

II Branch vessels (e.g., intercostals, broncbialsl 
A Single vessellsimple) 
B Two or more vessels creating a circuit (compleX) 

Ill Structural endograft failure 
A Junctional separation {of modular components) 
B Endograft fracture or holes 

IV Through the stent grafts caused by porosity 
(<30days) 

V Endotension (growth of aneurysm sac despite no 
identifiable source) 

Reprirrtld with pennission from: Lee TC, Hughes C. Complications of thoracic 
endovascular stent grafts. In: Franco KL. Thoun11i VH, I!Ds. Cardiottloracic 
Surge,y Review. Phladelphia, PA: Upphcott Williams & Wilkins; 2012:584. 
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I 
A 

D 

The various endoleaks are dertl0n$tra1ed. A: Type lleeks originate a1 either tie proximal or distal a1ttehrnent site$. Note tile lqe blush of 
contrast outside of the graft klman at the proximal fixation site. B: Type 2 leaks are from 1be cQIIataral circulation origjnating in the klmbar 
or inferior mesenteric arteries. Nat! the contrast.filled linbs of 1he graft lind the rin of contrast outside the lmbs of the graft. but withil1he 
kmen of the aorta. The otiler ccxnputed 1J)m0graphy images demoostrab!d t1a1 tile leak origila1ed from 1he inferior mesenteric artelY. C: Type 3 
leaks are caused by fabric tears or problems at the graft interfaces of the mo!lllar d1111iees. Note the contrast blush outside of the lumen of the 
graft at the modular interface. D: Type 4 leaks are usually transient (<24 hours) tran5-graft extravasations and can l'eSift fronn the porosity of 
the graft and needle holes. Reprintl!d with Petmissiol'l from: Hli:ler TS, Lee WA. Abdominal aortic aneurysms. In: ~l!olland MW, Lilemoe KD, 
Doherty GM, Maier RV, Upchurch GR, ads. Greenfield's Sltrgsry: Sciemific Prilciples & P13Ciic&. 5th &d. Plliladelpllia, PA: Uppilcott Williams & 
Wilkils; 2011:1743. 
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1C08 

Key word: Etiology of Late Death after 
Heart Transplant 
Author: Robert A. Meguid, MD, MPH 
Editor: William A. Baumgartner, MD 

What is the most common cause of late death after heart 
transplant? 

@ Acute graft rejection 

@ Accelerated atherosclerosis 

© Cytomeg11lovirus (CMV) infection 

@ Fungallnfectlon 

@ Ventilator-associated pneumonia 

Answer: (B) Aa::elerated atherosclerosis 

Radonale: 
While acute graft rejection is the most common cause of 
death within the first year after cardiac transplantation. accel
erated atherosclerosis leading to myocardial Infarction is the 
most common cause of death thereafter. 

CMV infec:tion is associated with accelerated atherosclero
sis, but itself is not the cause of death. Fungal infections occur 
in 7% to 15% of cardiac transplantations, clwact:erist:ically 
within the first few months. The death rate from ventilator
assodated pneumonia early after transplant is approximately 
.2096 to 30% in ventilated patl.ents. 
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1C09 

Key word: Adjuncts to Improve Vascular 
Graft Patency 
Author: Susanna M Nazarian, MD, PhD 
Editor: Julie A. Freischlag. MD 

A 72-year-old man is seen in clinic preoperatively to prepare 
for his upcoming femoral-tibial artery bypus for vucul.ar 
insuffidency. The duplex scan demonstrates poor candidates 
forvenous conduits, so the use of synthetic graft is anticipated. 
The long-term outcome for this patient could be improved by: 

® Clopldogrel. use for the first 3 months after surgery 

@ Dally use of 81-mg aspirin Indefinitely 

© Low-molecular-weight heparin injections for the 
first 6 weeks after surgery 

@ The use of support stockings 

@ Warfarin use with a goal International Normalization 
Ratio (INR) of 1.5 

Answer: (B) Daily use of 81-mg aspirin indefinitely 

Radonale: 
Aspirin has demonstrated efficacy in maintaining graft 
patency following infrainguinal prosthetic bypass in multiple 
randomized clinical trials. In addition. statin& may enhance 
graft patency following 'bypass surgery. Anticoagulation with 
warfarin should be reserved for patients at high risk for clot
ting, while the use of clopidogrel after prosthetic grafting 
remains undefined. Preliminary data suggest that upirin in 
combination with clopidogrel. may provide superior patency 
results, though further studies are necessary. 

The multicenter, prospective Dutch Bypass Oral Anti
coagulants or Aspirin (BOA) trial randomized 2,690 lower
extremity bypass patients to anticoagulation to INR 3 to 4.5 or 
80-mg aspirin daily. In subgroup analyaia for prosthetic grafts, 
patients receiving aspirin had Improved graft patency com
pared with patients receiving anticoagulation. Conversely, 
vein graft patients fared better in the anticoagulation arm. In 
combined analysis for both prosthetic and vein. the patency 
rates were not significantly different for the two therapies. A 
Veterans .A1fairs Cooperative trlal compared aspirin to aspi
rin and warfarin (goallNR 1.4 to 2.8), and found no improve
ment in those receiving the additional warfarin. Predictably, 
patients receiving wufarin in both studies sWfered twice u 
many hemorrhagic events. Statins were found to deere rue the 
risk of vein graft failure by 3.2 times in a retrospective study 
of172 patients. 

Five-year patency rates for infrainguinal bypass are inferior 
to those seen with aortofemoral bypasses, ranging from 15% 
for bypuses to the tibial artery Wling prosthetic graft, to 80% 
for bypasses to the popliteal artery using saphenous vein. 
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lClO 

Key word: Characteristics of Thoracic 
Outlet Syndrome 
Author: Robert A. Meguid, MD, MPH 
Editor: Julie A. Freischlag. MD 

A 28,year,old female professional violinist presents with 
headaches, neck pain. and hand clumsiness in her right hand. 
She also reports occasional numbness 1n the hand and right
sided chest pain. Which of the following is the likely cause of 
her symptoms? 

@ Carpal tunnel syndrome 

® Coronary artery disease 

© Osteoarthritis 

@ Paget-Schroetter syndrome 

® Thoradc outlet syndrome (TOS) 

Answer: (E) Thoracic outlet syndrome (TOS) 

Rationale: 
All of the symptoms descrlbed 1n the question are due to TOS. 
TOS is a constellation of neurovascular symptoms attributed 
to compression of the subclavian artery and vein, as well as 
the brachial plexus and sympathetic chain as they run over the 
first rib. The structures that may cause compreasion include 
the scalenus anticus and medius, pectoralis mlno1; and sub
clavius muscles, costocoracoid ligament, costoclavicular 
membrane. and cervical ribs. 

Symptoms are attributed to nerve compression, arterial 
compression. sympathetic compreasion, and/or venous com
pression. Ninety-five percent of patients present with pain 
and parestheslas, of which most involve the ulnar nerve. Arte
rial c:ompresslon may present as an lnddental finding, and is 
associated with aneW")'XXD proximal to the outlet c:ompres, 
sion. Alternately, patients may present with thrombosis and 
distal embollzation, requiring surgical intervention. Sympa
thetic compression results in chest, neck, shoulder. arm. and 
hand pain. This often simulates angina pectoris, and is termed 
•pseudoangina~ Additional potential symptoms resulting 
from sympathetic compression include Raynaud phenom
enon and retl.ex sympathetic dystrophy. Venous compression 
(Paget-Schroetter Syndrome) is rare, results in effort throm
bosis of the axillary subclavian vein, and occurs due to repeti, 
tive muscular activity or trauma. 

Initial treatment of neurologic symptoms entails conserv~ 
tive measures lncludlng physical therapy. failure of conserva
tive treatment in the face of persisting symptoms necessitates 
surgery. Patients with neurologic complaints should undergo 
nerve conduction velocity (NCV) studies of the ulnar or 
median nerve acrosa the thoracic outlet. Normal values are 
greater than 85 m/sec. Patients with values of 60 to 85 m/sec: 
should respond to conservative therapy c:onslsting of physlc:al 
therapy; however, patients with NCVsless than 60 m/sec usu, 
ally require surgery. 

Arterial compression should be confirmed with ultruo
nography and arteriography. Patients with aneurysms should 
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undergo first or cervical n'b resection. and thrombectomy 
and/or embolectomy, aneurysm repah; and dorsal sympa
thectomy as necessary. 

In diagnosing sympathetic: compression resulting in "pseu
doangina;" workup includes ruling out coronary artery disease 
via coronary angiogram. First rib resection for neurovascular 
symptoms usually resolves pain and other associated symp
toms from sympathetl.c compression. 

Treatment of venous compression is resection of the first 
rib, costoclavicular ligament medially, and the sc:alenus anti# 
CUll muscle. 
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lCll 

Key word: Treatment of Occlusion of the 
Common Iliac Artery in Patients with COPD 
Author: Robert A. Meguid, MD, MPH 
Editor: Julie A. Freischlag. MD 

An 82-year-old man with a history of severe chronic obstru~ 
tive pulmonary dilease (COPD) presents with claudication 
and is found to have occlusive disease localized to the left 
common iliac artery. Which of the following procedures is the 
most appropriate for management of this patient's disease? 

® Anticoagulation using Intravenous heparin 

@ Aortoblfemoral artery bypass with synthetic graft 

© COIUiervative treatment 

@ Femoral to femoral artery bypass with venous autograft 

@ Percutaneous translumlnal angloplasty (PTA) under 
local anesthesia 

Answer: (E) Percutaneous transluminal angioplasty (PTA) 
under local anesthesia 

Radonale: 
COPD is the fifth leading cause of death in the United States. 
It is associated with multiple perioperative complications, 
including failure to exJ.ubate poBtoperatively and prolonged 
postoperative mechan1cal. ventilation. 

Patients with illac: arterial occlusion present with absent 
pulses in the ipsilateral leg, as well as claudication-type pain. 
Diagnosis is confirmed with arteriography. While a bypass 
graft may be indi.ca.ted in a healthier patient it would be pru
dent to avoid an operation necessitating intubation in this 
scenario. 

PTA under local anesthesia, with or without placement of a 
stentinto the artery. would be a viable option here. The average 
success rate of PTA for treatment of total occlusion of the iliac 
artery is 65% with a 2- to 4-year patency rate of 75% to 10006. 

Anticoagulation using Intravenous heparin is inadequate 
definitive therapy for the occlusion of the iliac artery. Aorto
bifemoral artery bypass with PTFE graft would be indicated 
in a patient with occlusive disease of the abdominal aorta 
and! or bilateral iliac arteries. In this example, aortoblfemoral 
artery bypass would not be the best option given the patient's 
comorbidities and the limited extent of disease. 
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1Cl2 

Key word: Treatment of Air Embolus 
Author: Babak J. Orandi, MD, MSc: 
Editor: Christopher M Sciortino, MD, PhD 

A previously healthy 63-year-old woman began to complain 
of increased shortness of breath and chest pain while under
going a root canal. After stopping the procedure, her symp
toms resolved. and the oral surge<>n resumed drilling. She 
began experiencing right facial pain and periorbital and neck 
swelling and subsequently CQmplained of severe dyspnea. 
The patient's blood presaure then became undetectable. An 
emergent ECG showed nonspec.i.1ic ST wave changes. Her 
pulse oximeter revealed an oxygen saturation of 89% to 9096 
throughout the procedure. Immediate action should be? 

@ Adminlstratl.on of intravenous fluids 

@ Bilateral tube thoracostomy placement 

© Initiation of intravenous antibiotics 

@ Intravenous heparin therapy and/or thrombolytic: 
therapy 

® Position the patient in left lateral decubitus Trendelen-
burg position 

Anrwar: (E) Position the patient in left lateral decubitus 
Trendelenburg position 

Rationale: 
Venous gas embolism (VGE) occurs when gas is introduced 
into the systemic venous circulation. This requires that the 
pressure gradient be such that air entry into the vessel is pro
moted over the egress of blood. A rare occurrence, VGE is 
typically iatrogenic:, and while room air is the most common 
agent, any gas UBed m.ediaill.y can be causative (C~ N~ N21 

etc.). 
Once In the venous drculatl.on. the gas embollsm. travels 

to the right heart and enters the pulmonary arterial circula
tion, leading to impaired gas exchange, dysrhytlunias, and 
pulmonary hypertension. The latter can cause acute right 
heart strain and subsequent heart failure. The classic scenario 
in which VGE occurs is in the placement or use of central 
venous or hemodialysis catheters, though it can be seen in a 
variety of other situations, Including trauma, c:hildblrth, and 
craniotomy. Auscultation may demonstrate the classic find
ing of a churning murmur ("mill-wheel• munnur) that is 
present throughout systole and diutole. Other signs include 
jugular venous distension, dyspnea, chest pain, mental status 
changes, and cardiovascular collapse. 

In the instance of mental status changes or any neurologic 
signs, it must be assumed that the patient developed a para
doxical embolism. most commonly through a patent fOramen 
ovale, with oonvemon of the VGE to an arterial gas embollsm. 
(AGE). Wh1l.e treatment for both involves prevention of fur
ther embolization, supportive care, resuscitation, intubation, 
100% oxygen administration, and a possible role tor hyper
baric oxygen therapy, the immediate positioning of the patient 
differs based on whether or not the embolism is venous or 
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arterial in nature. VGE patients should immediately be placed 
in the left lateral decubitus and 'I'Nndelenburg (head down) 
posltion. with the goal of ma1ntaining the embolus in the right 
ventricle and preventing it from traveling into the pulmonary 
circulation. Because arterial flow is stronger, this position will 
not prevent AGE from traveling distally to the heart and brain 
where it will disrupt flow. The Trendelenburg position may 
also exacerbate cerebral swelllng assodated with AGE to the 
brain; a«erdingly, the preferred position for AGE is in the flat 
supine position. 

Isolated cue reports and some animal experiment& have 
suggested that for patients with VGE, evacuation of the 
embolism may be posslble through a central venous catheter. 
though this is typically only done if the patient already has a 
catheter in place; rarely is the volume evacuated sufficient to 
achieve clinical improvement. 
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1Cl3 

Key word: Hypovolemic Shock 
Author: Susanna M Nazarian, MD, PhD 
Editors: Duke E. Cameron, MD, and Cluiatopher M 
Sciortino, MD, PhD 

A 24-year-old man presents to the emergency department 
after sustainlng two gunshots through his chest. Which of the 
following would suggest that he has lost 3096 to 40% of his 
blood volume? 

@ HR. 90, normal blood pressure, normal or increased 
pulse pressure, urine output >30 mL/hr 

@ HR.llO, normal blood pressure, increased pulse pres
sure, urlne output >30 mLihr 

© HR.llO, normal blood pressure, narrowed pulse 
pressure, urlne output 20 to 30 mLihr 

@ HR. > 1.20, decreased blood pressure, very de<:reased 
pulse pressure, resplrato.ry rate 30 to 40, urine output 5 
to 15mLJhr 

® HR.> 140, very decreased blood pressure, respiratory rate 
>35, negligible urine output 

Answer: (D) HR. >120, decreased blood pressure, very 
decreased pulse pressure. respiratory rate 30 to 40, urine 
output 5 to 15 mLJhr 

Rationale: 
This patient is in stage m hypovolemic shoclc. having lost 
30% to 40% of hi& blood volume. A 70-k:g man is estimated 
to have 4,900 mL of blood volume, or 70-mL blood per kg of 
ideal body welght. The hypovolemic shock class11ication helps 
guide treatment and prognostication. 

• Stage 1: ~15% blood volume lost (~750 mL), HR. < 100, 
normal BP. normal pulse pressure, respiratory rate 14 to 
20, urine output >30 mLihr. Sllghtly anxious, pale. cool 
skin. Treat with crymillold. 

• Stage fi: 15% to 3096 blood volume lost (750 to 1,500 
mL), HR > 100, normal blood pressure, narrowed pulse 
pre&SUre, orthostuis, respiratory rate 20 to 30, urine 
output 20 to 30 mLI.hr. Anxious. Treat with crystalloid. 

Claalftcatlon of Hemorrha&lc: Shock 

Clalll Class II Class Ill CIIIIIY 
Blood loss (mU Up to 750 75~1,500 1,500-2,000 >2,000 
Blood loss (%) Up to 15 15-30 30-40 40 
Heart rate <100 >100 >120 >140 
Blood pressure Normal Normal Decreased Decreased 
Pulse pressure Normal Decreased Decreased Decreased 
Respiratory rate 14-20 2~30 30-40 >35 
Urine output (mljh} >30 2~30 5-15 Minimal 
Mental status Normal Mildly anxious Anxious and confused Confused and lethargic 
Ruid replacemet'lt Crystalloid Crystalloid Crystalloid and blood Crystalloid and blood 

Reprn!l!d witt! pennission from: CUschieri J. St!ock. In: Muholland MW, Ullemoe KD, Doherty GM, Maier RV, Upcflurch 
GR. eds. Greenfield's SwietY: Scienlffle Prillciples & Practice. 511'1 ed. Pllladelplla, PA: Lippincott Williams & Wilkins; 
2011:151. 
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• Stage ill: 30% to 4096 blood volume lost (1,500 to 2,000 
mL), HR> 120,deaeasedblood pressure, verydeaeased 
pulse pressure, respiratory rate 30 to 40, urine output 
5 to 15 mL/hr. Anxious and confused. Decreased perfu
sion of vital organs such as kidneys, liver, and intestines. 
Treat with blood aa.d crylt8lloid. 

• Stage IV: >4096 lost (>2.000 mL), Hll >140, very 
decreased blood pressure, respiratory ra.te >35, negli
gible urine output Confused and lethargic. Decreased 
perfusion of the brain and heart. Treat with blood aa.d 
crylt8lloid. 

Other types of shock include neurogenic, cardlogenic, and 
vasogenic shock. At the cellular level. shock 1s characterized by 
insufficient oxygen delivery (inadequate end-organ perfusion). 
An adrenergic response ensues within minutes, leading to 
tac:hycardia, vuoamstriction (i.e., decreased pulse presaure), 
and decreased renal blood flow (leading to low urine output). 
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1Cl4 

Key word: Treatment of Plantar Ulcer 
Author: Susanna M. Nazarian, MD, PhD 
Editors: James H. Black W. MD, FACS. and Chriltopher J. 
.Abulmage, MD 

A 67-year.-old woman with long-standing diabetes presents 
to clinic stating that she has noticed some breakdown of the 
skin. on the bottom of her right foot . .ExamJnation of the foot 
reveals a shallow ulcer overlying the area of the metatarsal 
heads with surrounding erythema. Radiograph of the foot 
reveals no bony involvement How should you counsel her? 

® She should be admitted to the hospital for aggressive 
wound care 

@ She should clean the wound with warm soaks and then 
put on clean aocks 

© She should obtain well-fitting shoes 

@ She will likely need a d1st:al arterial bypass 

® She will need a transm.etatarsal amputation 

Answer: (A) She should be admitted to the hospital for 
aggressive wound care 

Rationale: 
Diabetic patients suffer plantar ulcers on their feet. often 
overlying their metatarsal heads or the heel. They should be 
counseled on the importance of good foot care and daily foot 
checks, as diabetic neuropathy often prevents their sensing 
of minor skin breakdown or foot injury. Thus, a minor cut 
may blossom into a limb-threatening infection in a diabetic 
patient, particularly 1n the setting of persistent hyperglycemia. 

Given the potential for massive wound complications 
requiring serial amputations. patients with diabetic ulcers 
should be treated aggressively. Patients with minor ulcers 
may undergo treatment in the outpatient setting. Howevet; 
patients with severe ulcers or gross infection should be admit
ted to the hospital for wound management until the wound 
improves and the team is convinced the patient has adequate 
social structures for home wound care. This i& especially 
true for diabetic patients in whom minor cellulitis can rap
idly progress. Subsequently, the patient should obtain a well
fitting shoe for the other foot. to eliminate pressure over the 
metatarsal heads. It is premature to suggest a transmet:atarsal 
amputation. until the patient ftill& optimal conservative treat
ment The patient may require a distal bypass if there is poor 
perfusion 1denti1ied on noninvasive imaging. 

During the hospltal admission. necrotic tissue should be 
removed. and topical products (enzymatic debridement agents, 
antibiotics, colloids, gels) may prove helpful The wound should 
be kept moist, and substances taxic to tissue such as povidone 
iodine and hydrogen peroxide should be avoided. 

Reference: 
Kerstein MD. Cutaneous ulcers in the lschemlc diabetic foot. 

In: Ernst CB, Stanley JC, ed.s. Current 1hmlpy in Vascular 
Surgery. 4th ed. St. Louis, MO: Mosby; 2001:552-554. 
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Key word: Treatment of Superior Vena Cava 
Syndrome 
Author: Susanna M Nazarian, MD, PhD 
Editors: G. Melville William&, MD, FACS, and Christopher J. 
.Abularrage, MD 

A 30~year-old man presents with facial swelling, engorged 
neck veins, and complaints of dizziness for the prior 3 
months. Two years previously, he was diagnosed with unre
sectable malignant thymoma. but completed only two rounds 
of radiotherapy. How should you proceed with treatment? 

® Balloon angioplasty and endovasc:ular stenting of the 
superior vena cava (SVC) 

@ Exploratory thoracotomy 

© Extra-anatomic bypass from the internal jugular to the 
femoral vein 

@ lnpatl.ent heparinization until therapeutic on warfarin 

@ lntl!rnal jugular to right atrial bypass 

Answer: (A) Balloon angioplasty and endovasc:ular stenting 
of the superior vena cava (SVC) 

Rationale: 
SVC syndrome results from the occlllllion of the SVC, usu~ 
ally by a neoplastic process. The most common causes include 
bronchogenic carcinoma. metastatl.c pulmonary processes, 
and mOOiastinal malignancy. In fact. 3.896 of lung cancer 
patients have SVC obstruction at the time of diagnosis. Benign 
disease accounts for only 2296 of cases, with half of these ori~ 
natlng from mediastinal fibrosis. Howeve.t; the increased use 
of indwelling central venous catheters and cardiac pacemak
ers over the past decade has increased the incidence of benign 
SVC obstruction. 

Patients with SVC syndrome present with head and neck 
fullnes.s, clylpnea on exertion, orthopnea, and occasionally 
dJzziness. Engorged collateral veins on the chest wall may be 
seen on examination. Patients may also present with rapidly 
developing emergencies including airway compromise and 
hemodynamic instability. 

Treatment of SVC syndrome remains controverslal and 
depends ln. part on the underlying cause of the occlusion. 
Patients with malignant disease are best suited for the mini
mally invasive approach of balloon angioplasty and endovas
c:ular stenting. This approach is particularly appropriatl! in 
patients whose malignant disease ls unresponsive to chemo
therapy or radiation. The endovasc:ular approach ls successful 
ln. 9096 to 10096 of patients, with short-term patency rates of 
up to 8596 at 1 year. Endovascular treatment also has the ben
efit of a minimally invasive approach in a patient population 
that frequently has limited life expectancy. 

Howeve.t; endovasc:ular stentlng may require revisions 
to ma.1nta.ln stent patency over a. longer tlme frame, such as 
encountered in a benign setting. For instance. an article from 
2003 from the Mayo Clinic reported secondary iDterven.tions 
for all three patients who underwent primary endovascular 

treatment mr svc syndrome, with mean duration of follow~ 
up for patency of2 years. 

Surgery is best suited for those with benign disease, and 
has exx:ellent long-term results. A recent study from the Mayo 
Clinic reported 90% long-term patency rates in 23 vein grafts 
over mean follow~ up of 5.3 years, aimilar to the 88% patency 
rate at mean follow-up of 10.9 years reported previously. 
Solutions for alternative conduits for blood 11ow between the 
internal jugular and right atrium include using conduits such 
as polytetrafluoroethyfene (PTFE), superficial femoral vein 
or spiraled saphenous vein grafts (to increase graft length). 
Extra-anatomic, prosthestic, subcutaneous bypasses between 
the internal jugular and femoral vein have been reported, but 
are associated with poor primary patency due to the length 
of the bypass. 

Patients may be treated with radiation therapy to the 
mediastinum to shrink the tum.oli lncludJng in the emergency 
setting. Chemotherapy for chemo-responsive malignancies 
such as small-celllung cancer or lymphoma remains another 
possibility. 

Complications unique to the treatment of SVC (or IVC) 
occlusion Include large fluid shifts and increased venous 
return ln. the hours fDllowing detinltive treatment. 

ReferenCils: 
Baltayiannis N, Magoulas D, Anagnostopoulos D, et ai. Per

cutaneous stent placement in malignant cases of superior 
vena cava syndrome. J BUON. 2005;10(3):377-380. 

Dhaliwal RS, Das D, Luthra S, et al. Management of superior 
vena cava syndrome by internal jugular to femoral vein 
bypass. Ann Thorac Surg. 2006;82(1):310-312. 

Ka1ra M, Gloviczki P, Andrews JC, et al. Open surgical and 
endovuc:ular treatment of superior vena cava syndrome 
caused by nonmalignant disease. J Vue Surg. 2003;38(2): 
215-223. 

Kwok Y, DeYoung C, Garofalo M, et al. Radiation oncology 
emergencies. Hematol Oncol Clin. North Am. 2006;20(2): 
505-522.. 

Willlam.s DM Endovascular treatment of chronic: venous 
occlusion. In: Ernst CB, Stanley JC, eds. Current Therapy 
In Vascular Surgery. 4th ed. St. Louis, MO: Mosby; 2001: 
851-852. 
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1Cl6 

Key word: Treatment of Pulmonary Contusion 
Author: Robert A. Meguid, MD, MPH 
Editor: Pamela A. Lipsett MD, MHPE, FACS, FCCM 

Following a motor vehicle collision. the 34-year~old male non~ 
belted driver compla.inll of mild shortness of breath and hu 
blood-tinged sputum. Admission chest radiograph appears 
normal except for a right fifth rib fracture and a left s.lxth rib 
fracture. Repeat chest radiograph after 4 hours reveals new 
onset of a patchy opacity in the middle of the lung fields bilat~ 
erally. Oxygen saturation is maintained at 94% on 2-L nasal 
cannula supplementation. Appropriate treatment includes 
which of the following? 

@ Immediate intubation and full ventilatory support 

® Initiation ofbroad~spectrum antibiotics 

© Pla~ment of bilateral chest tubes 

@ Termination of intravenous fluid resuscitation and 
administration of diuretics 

® Use of incentive spirometry 

Answer: (E) Use of incentive spirometry 

Rationale: 
Pulmonary contusion usually results from blunt trauma 
or low-velocity penetrating trauma sustained to the chest. 
Patients may present with dyspnea and hemoptysis. Charac~ 
teristic signs on chest radiograph, usually appearing several 
hours after injury. are patchy opacities in the lung fields. PuL
monary contusions are often associated with rib fractures and 
even a tlail. chest. The use of optl.mal analgesia and aggressive 
chest physiotherapy should be applied to minimize the likeli~ 
hood of respiratory failure. Epidural catheter is the preferred 
mode of analgesia clelivery in severe flail chest injury. Paraver
tebral analgesia may be equivalent to epidural analgesia and 
may be appropriate in certain situations when epidural anal
gesia 1s contraindicated. 

Treatment of pulmonary contusion includes intubation 
and ventilatory support for those with severe injuries and 
evidence of hypoxia (Pa02 < 60 mm. Hg). A trlal of mask 
continuous positive airway pressure should be considered 
in alert patients with marginal respiratory status. Otherwise, 
management of pulmonary contusion is based on aggressive 
pulmonary toilet, including use of incentive spirometry and 
ambula.tlon, and surveillance for development of pneumonia, 
which usually occurs several days after injury. 

In the absence of pleural effusions or heme- or pneu
mothorax. chest tube insertion is not indicated. While 
over~resWJdtation with fluids should be avoided due to e:xll.()

erbation of pulmonary edema, avoidance of fluid resWJclta
tion and administration of diuretics 1s not indicated and may 
prove deleterious. Prophylactic treatment with antibiotic:s 1s 
not indicated. 

References: 
Simon B, Ebert J, Bokhari F, et al. Eastern association for the 

surgery of trauma. Management of pulmonary contusion 
and tlail chest: An eastern usociation for the surgery of 
trauma practice management guideline. J 'lrauma Acute 
Care Surg. 2012;73(5 suppl4):S351-S361. 

Wanek SM. Mayberry JC, Trunkey DD. Flail chest and pul
monary contusion. In: Yang SC, Cameron DE, eds. Current 
Therapy m ThortiCic t111d CardiovtUCukl.r Surgery. PhiladeJ... 
phia, PA: Mosby; 2004:50-56. 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 1 181 

1Cl7 

Key word: Characteristics of Rest Pain 
Author: Benjamin S. Brooke, MD, PhD 
Editors: G. Melville William&, MD, FACS, and Christopher J. 
.Abularrage, MD 

A 7s-year-old female with a history of transient ischemic 
attacks and coronary disease presents to the emergency 
department complalnJng of pain in her distal right lower 
extre.mity. She describes the pain as a dull, aching semation 
in her toes that is worse at night when she lies flat in becl, and 
therefore she often sleeps in a chair. A careful inspection of 
the extremity does not reveal any signs of necrosis or gan
grene. The forefoot is purple-red when the foot is down while 
seated and very white when the foot is elevated. To assess 
the severity of this patient's disease. an ankle-brachial index 
(ABI) is performed at the bedside. What is the most likely ABI 
value range to be found in this patient? 

® BetweenO.l and0.2 

@ Between 0.3 and 0.4 

© Between 0.5 and 0.6 

@ Between 0.6 and 0.7 

@ Between 0.7 and 0.9 

Answer: (B) Between 0.3 and 0.4 

Rationale: 
Rest pain represents the progression of ischemic disease in 
the lower extremity. The pain occurs at rest, is localized to the 
lower leg or foot. is made worse by elevation (upright), and is 
relleved by the dependent (rKumbent) position. Rest pain may 
start as a dull, aching sensation ln the toes and forefoot and 
progress to a severe burning pain at night when the patient is 
lying supine. Patients may clesaibe hanging a foot or limb over 
the bed or sleeping in a chair to obtain relief. The purple-red 
skin color reflects vasodilation of the superfidal vascular bed. 
Blanching on elevation indk:ates that the circulation cannot 
be sustained against gravity. This sign, called dependent rubor 
and pallor of elevation, is a strong indicator of severe vascular 
disease. 

The ABI is the most common and reliable bedside proce
dure to con1irm the presence of arterial disease. It is a quic:k, 
noninvasive. cost-effective, and readily available means to 
establish or refute the diagnosis of peripheral arterial inBuf
fidenc:y and has been validated by numerous studies. This test 
is performed by placing an appropriately sized pneumatic cuff 
around the limb and inflating it to a level above the resting 
systolic blood pressure. While the cuff is being slowly deflated, 
a handheld Doppler probe positioned over the artery a few 
inches distal to the cu1f is used to detect the systolic: pressure 
at which Korotko1f sounds retums.ln the upper extremity, the 
brachlal artery is used for Doppler signal detection. whereas 
either the dorsalis pedis (DP) or posterior tibial (PT) signals 
can be detected at the ankle for comparison. The ABI is then 
calc:ulated by dividing the higher ankle systolic: pressure (DP 
or PT) by the higher of two arm systolic: pressures. 

The interpretation of ABI values must always be made tak
ing the entire clJnical scenario into consideration. Patients 
with diabetes mellitus and renal insuflidency are known to 
have falsely elevated ABis due to calcification of the arteries 
and their resulting inability to be compressed by the blood 
pressure c:u1L However. a standardized scale can usually be 
used to categorize the severity of vascular insuffidenc:y. A 
value between 1.0 and 1.2 is expected ln a normal individ
ual. while a threshold value of 0.90 and less is used to indi· 
cate abnormal vascular perfusion and define the presence of 
peripheral arterial disease. Mlld arterial occlusive disease is 
typic:ally characterized by ABI values between 0.7 and 0.9, 
moderate disease by values between 0.4 and 0.7, and severe 
disease by values less than 0.4. Classic: rest pain is normally 
associated with ABI values less than 0.4 to 0.5. while gangrene 
is usually found with values less than 0.2. Because numerk:.al 
values can occasionally be inflated by heavily caldfied vessels. 
the arterial waveform pattern should also be considered. 

Reference: 
.KhanNA, Rahl.m SA, Anand ss. etal. Does the clinical exami

nation predict lower extremity peripheral arterial disease? 
lAMA. 2006:295;536-546. 
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1C18 

Key word: Preferred Route for Central 
Venous Access 
Author: Jacqueline Garonzik~Wang, MD, PhD 
Editor: Julie A. Preischlag, MD 

A 45--~ar~old man is admitted to the intensiw care unit with 
premmed sepsi&. After the patient is stabilized. the deci~ 

sion 1& made to place a central venous catheter. The patient's 

platelets, INR, and PTT ratio are within normal limits. He is 

breathing at a rate of20 on room air with an oxygen saturation 

of 9~ He haa no other significant past medical history. The 
preferred location for central venou.a acceu is: 

@ Left femoral vein 

@ Left internal Jugular vein 

© Left subclavian vein 

@ Right femoral vein 

® Right internal jugular vein 

Anawer: (C) Left subclavian win 

Radon•ll: 
There are multiple risks and complic:atiow associatN with 

central venoua catheterization. and some acceu sib!. are 
better suited to certa1n patients. A subclavian approach is 

preferred in any patient who will likely require central cath~ 
eterization for greater than 3 da)'l as It has the lowest infec~ 

tion rate. The subclavian approach is contraindicated in any 
patient with coagulopathy or severe thrombocytopenia. as the 
vein is not easily compressible in this location. Instead. the 

intemal jugular vein using ultruound localization 1& the pr~ 

ferred site far the hypoc::cagulable patient. Subclavian acc:ess 
is also c::cntraindicated if pneumothorax would repreaent a 
devutating and unacceptable complication (i.e., in patients 
with severe hypoxia or who require a large amount of poair 

tfve..pressure ventilatlon). The femoral approach 1& usodated 

with a significantly higher Infection rate and should only be 
utilized if other approaches are contraindicated, if attempta at 

subclavian and jusuJar catheterization haw failed, or in em.er-
gent setting,. 

Reference: 
Timsit JF. What Is the best site for central venous catheter inser

tion In c:ritically lll patients? Crlt Care. 2003;7(6):397-399. 

1C19 

Key word: Treatment of Cardiac Tamponade 
Author: Jwtin B. Maxhimer. MD 
Editor: William A. Baumgartner, MD 

A l~year--old male is brought to a rural emergency depart~ 

ment after experiencing penetrating trauma to the left chest 
by farm equipment. His lnltial set of vital sJgns after 2 L of 

Ould are heart rate 107 beats per minute and blood pressure 

80!50 mm Hg. He is able to tell you what happenecf. but you 
are not able to hear heart sounds and breath sounds are dis~ 

tant on the left. What should be your next step? 

® Chest x~ray while preparing a thoracostomy set 

@ Emergency thoracotomy in the operating room 

© Emergent pericardiocenteais 

@ Intubation 

® Large volume resuscitation 

AniRr: (C) Emergent perlcardiocentesls 

Rationale: 
Immediate recognition of cardiac tamponade Is vital to 
improving the chance of survival. Tamponade can present 
with Beck triad (jugular wnoua distention. hypotension. and 

mufiled heart 1ounds) or hypotenaion and tachycardia with-
out elevated Jugular venous distension If usodat:ed hem~ 
rhage Is outside the pericardlal sac. Pulsus paradoxua can 

also be aeen. Other physical examination findings can Include 
cyanmia and varying degrees of consciouaneu. Both echo~ 
cardiogram and chest x-ray can help aid in the diagna~ia, but 

may cause an unwarranted delay in treatment If they are not 

Immediately avallable. In matt urban centers, a !ac:used ultra

sound examination would reveal the presence or absence of 
pericardial fluid. Pericardiocenteais is the treatment of choice, 
and the t:raditional approach ia the subxiphoid technique. 

1his technique avoids injury to the coronary arterl.ell. How~ 

ever, thorac::ctomy and pericardiotomy may be required In the 
emergency department if the patient has rapid deterioration 
or cardiac arrest. 

Reference: 
Bastian A, Meissner A, Lins M, et aL Pericardiocenteais: Dif.. 

ferential aspects of a common procedure. I11tuulve Care 
M&l. 2000; 26(5):572-576. 
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Key word: Indications for Thoracotomy after 
Gunshot Wound to the Chest 
Author: Matthew J. Weiss, MD 
Editors: Edward E. Cornwell ill, MD, FACS, WACS, FCCM. 
and .Albert ChJ. MD 

A 23~year-old man presents to the emergency department 
with a single gunshot wound to the left che$t. The patient is 
able to phonate but has severely decreased breath sounds on 
the left slde, and therefore a 36-French thoracostomy tube is 
placed. Which of the following is an indication for operative 
management? 

® 1,000 mL of sanguineous chest tube output upon 
insertion 

@ 300 mL of sanguineous chest tube output over the next 
3hours 

© A small air leak in the chest tube that remains for 
24hours 

@ Hemodynamic instability on presentation to the 
emergency department 

@ The presence of gastric contents in the chest tube 
effluent 

Answer: (E) The presence of gastric contents in the chest tube 
effluent 

Rationale: 
Hemorrhage is one indication for operative management of a 
penetrating thoracic injury. Although the diagnosis of hem
orrhage can be subjective, it is comm.only ~ that ~4500 
mL of blood upon chest tube Insertion. or ongolng bleeding of 
~ mL!hr for 4 hours is an indication for thoracotomy. In 
aclclition. a continuous air leak with inability to expand the lung 
completely and inadequate tidal volumes often requires awgi.
callnt:ervention. but the same Is not true for small air leaks. 
The presence of gastric: or esophageal contents ln. the chest 
tube collection systems indicates an esophageal disruption that 
requires surgic:al intervention. Hemodynamic instability on 
presentmon to the emergency department ia not an indication 
for thoracotomy by itself. If hemodynamic: instability persists 
despite resuscitation efforts and chest tube insertion, thoracot
omy may be indicated (i.e., for peric:ardial tamponade). 

Reference: 
Kincaid EH, Meredith JW. Injuries to the chest. In: Souba 

WW. ed.. ACS Slugery: Principles ami Prtrctia. New York. 
NY: WebMD; 2005. Online Edition. 

1C21 

Key word: Diagnostic Test for "Tearing" 
Chest Pain 
Author: Matthew J. Weiss, MD 
Editors: James H. Black III. MD, FACS, and Christopher J. 
.Abularrage, MD 

A 65--year-old man with a history of severe atherosclerosis, 
hypertension, and bicuspid aortic: valve presents to the emer
gency department in acute distress c:omplalnJng of sudden 
onset of tearing chest pain dlrec:tly below his sternum. The 
patient is hypertensive (1961110 mm Hg) and appears very 
anxious with an overwhelming sense of doom. Which of the 
following tests or interventions ill conlmindicated in this 
patient? 

® Adml.nistration of antihypertensive m.edlc:ations 

@ Computed tomography (CT) ac:an of the chest with 
contrast lnjec:tl.on 

© Ec:hocardiogram 

@ Electroc:ardiogram 

@ Thrombolytic: treatment of a m:yoc:ardlal.lnfarction 

Answer: (E) Thrombolytic treatment of a myoc:ardlal. 
infarction 

Radon ale: 
Aortic: dissections typically present as sudden onset of excru
ciating, tearing chest pain. Risk factors for this condition 
include: Atherosclerosis, bicuspid aortic valves, hypertension, 
aortic: coarctation, trauma. and a number of connective tissue 
disorders. In this patient, both his presenting symptoms and 
medical history require a workup for aortic dissection imme
diately and could be life saving (50% of patients die within 
48 hours). The initial assessment should include a thorough 
history and physic:al examination followed by diagnostic testa 
to evaluate the aorta. An ECG c:an be performed easUy in 
the emergency department setting and should be performed 
immediately. 

Although as many as 20% of patients with aortic dissec
tions will have a normal chest radiograph, this study ia reo
ommended ln. all patients presenting with acute che$t pain. 
The chest radiograph c:an show widening of the mediastinwu 
or displacement of aortic wall calcifications. CT of the chest 
with contrast injection is lesa expensive, &steli md safer thm 
aortography and the sensitivity is 90%, although the specifier 
lty may be slightly lower than in magnetic: resonance imag
ing or transeaophageal ec:hocardiography in the setting of 
ascending aortic aneurysm. An echocardiogram is acfvanta# 
geous because it is readily available and c:an detect coronary 
artery involvement, peric.ardial effusions, the degree of aortic: 
regurgitation and left ventrlc:ular function, but this study may 
miss dissections in the distal aorta (sensitivity is 60% to 85%). 
CT is the test of choice due to its availability in the emergency 
department as well as its ability to assess the entire aorta. TEE 
may be more sensitive for ucending dissection, but it can be 
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logiatically challenging and t:ime--consuming to get performed 
In the acute setting. 

In a patient with hypertension and suspected aortl.c dis
sectl.on. blood pressure control is cruclal for prevention of 
rupture and should be administered immediately. Treatment 
of ascending aortic dilsection is open cardiac mrgery with 
ascending aortic replacement. Treatment of descending aortic 
dissedion ls antihypertensive therapy, except In cases of mal
perfusion where revasc:ularization is indicated. If the present
ing symptoms are mistaken for a myocardial infarction and 
any type of anticoagulation or thrombolytic therapy is given, 
thls could prec:l.pltate a life-threatening bleed and could be 
catastrophic. 

Reference: 
Jacobs JE, Koo CW. White RD, et al. Acute chest pain

suspected aortic dissection. American college of radiol
ogy, ACR appropriateness criteria. Reston, VA; revised 
2011. http://www.guideline.s.gov/content.aspx?id=35134. 
Accessed March 8, 2013. 

1C22 

Key word: Treatment of Hepatic Artery 
Aneurysm 
Author: Matthew J. Weiss, MD 
Editor: Richard D. Schulick, MD, MBA, FACS 

A 54-year-old man presents to his gastroenterologist com
plaining of 3 weeks of right upper quadrant pain. jaundice, 
and intermittent hemobllla. An ultrasound and duplex 
scan are performed, sh.owlng a 2.5-<:.m intrahepatic artery 
aneurysm ln. the left lobe of the liver. The best option for 
treatment is: 

@ Coli embolization of the aneurysm with radiologic 
guidance 

® Left hepatectomy 

© Open surgical ligation 

@ Resection of the aneurysm and reconstruction of 
the hepatic arterlal. tree 

(D Serial radiologic studies to evaluate for expansion over 
time 

Anlwer. (A) Coil embolization of the aneurymn with radiologic 
guidance 

Rationale: 
Hepatic artery aneurysms are the second most common 
splanchnlc aneurysm. They have a higher Incidence ln. men 
and usually present with the triad of right upper quadrant 
pain. jaundice, and hemobilia. Treatment of hepatic artery 
aneurysm includes embolizat:ion. reconatructive surgery, or 
ligatlDn depending on the size and location of the lesion. Gen
erally, it is believed that aneurysms with a dlameter greater 
than 2 em should be treated because of the risk for rupture. 
Embolization is currently the accepted treatment for intra
hepatic aneurysms. If embolization fails, hepatectomy may 
be indicated. For recipients of liver transplant& who develop 
hepatic artery anuerysms, the possibility of a mycotic etiology 
requires open surgical intervention. Extrahepatic aneurysms 
proximal to the gastroduodenal artery can usually be treated 
with surgical ligation or embolization after the documentrv 
tion of c:ollateral. flow via the gastroduodenal or right gastric 
artery. 

Reference: 
Schick C, Ritter RG, Balzar JO, et al. Hepatic artery aneurysm: 

Treatment options. E111' Radio/. ~14(1):157-159. 
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Key word: Characteristics of Splenic Artery 
Aneurysms 
Author: Robert A. Meguid, MD, MPH 
Editor: Christopher J. Abularrage, MD 

Which of the following is a charac:teristic of splenic artery 
aneurysms? 

® Calcification of the aneurysm is thought to be associ, 
ated with a decreased risk of rupture 

@ Elective surgery is indicated for aneurysms >1.5 c:m in 
diameter 

© Incidence is increased in female patients, multiparity, 
and portal hypertension 

@ Male to female ratio of 4:1 

@ Most patl.ents present with symptoms consistent with 
splenic artery aneurysm rupture 

Answer: (C) Inddenc:e is increased 1n female patients, 
multiparity, and portal hypertension 

Radonale: 
Splenic artery aneurysms ac:c:ount for 60% of arterial aneu, 
rysms oc:c:urring in the splanchnic circulation. Their overall 
incidence is less than 1% in the general population; however, 
there is a pred!W:tion toward a four times greater occurrence 
1n females than males. Patl.ents with systemic arterial tibrodys
plasia are more likely to develop splenic artery aneurysms. In 
addition, splenic artery aneurysms are found in 10% to 30% of 
patients with portal hypertension and splenomegaly. A large 
proportion of women with splenl.c artery aneurysms (4096 to 
4596) have a history of six or more pregnancies. Therefore, it is 
speculated that hormonal and hemodynamic effects of preg
nancy contribute to splenic artery aneurysm development. 
Finally, chronic: pancreatitis, history of blunt and penetrating 
abdominal trauma. and intravenous drug use are a.ssocla.ted 
with development of splenlc: artery aneurysms, the latter asso
ciation spec:ific:ally relating to mycotic: lesions. 

Most splenic artery aneurysms are leas than 2 c:m in diame~ 
ter when detectecl. and are found incidentally on angiography, 
computed tomography (Cf), ultrasonography, and magnetic 
resonance Imaging (MRI). Most patients with splenic artery 
aneurysms do not present with symptoms ascribed to the 
aneurysm. Less than 1096 of patients with splenic artery aneu, 
rysms present with rupture, which ill a surgical emergency. 

Rupture of splenic: artery aneurysms during pregnancy 
oc:curs most frequently 1n the third trlmestet; and mortality is 
in excess of 70% for the mother and fetus. However, mortality 
is less than 2596 for operative intervention of ruptured splenic 
artery anellr}'lms in nonpregnant patients. Elective surgery 
for splenic: artery anellr}'lms is typlcally indicated for aneu
rysms greater than 2 <:m 1n diameter when the procedural risk 
is thought to be acceptably low. 

Surgical treatment of splenic: artery aneurysms entails 
resection with arterial reconstruction for prmdmal aneu~ 
rysms. Alternatively, simple l.lptiDn-exdusion without arterial 

reconstruction can be performed for any aneurysm regardless 
of its position along the splenic artery. More recently, endovas
cular embolization has been performed with 1nc:rea.&1ng suc
cess. Treatment indudes embolization of nonnal artery both 
proximally and distally to the aneurysm. thus excluding it from 
1low. Rarely, splenic: infarc:tiDn or pancreatitis may occ:ur after 
embolization of a distal splenic: artery aneurysm. 

Reference: 
Rockman CB, Maldonado TS. Splanchnic: artery aneurysms. 

In: Rutherford RB, ed. VIUCUlar Surgery. 7th ed. Philadel
phia, PA: Elsevier; 2010:2140-2155. 
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1C24 

Key word: Treatment of Tachyarrhythmias 
Author: Susanna M. Nazarian, MD, PhD 
Editor: William A. Baumgartner. MD 

A 54-year--old man with atrial fibrillation refractory to muJ, 
tiple cardioversions and antiarrhythmic agents underwent 
attempted endocardiaJ. catheter ablation by a cardiac elec
trophysiologlst. After unsuccessful catheter ablation. he is 
referred to a cardiac surgeon for evaluation. Which of the fol
lowing is true regarding the modified Maze procedure? 

@ It 1s possible to perform the modifie<l. Maze procedure 
otf cardiopulmonary bypass 

® Sinus rhythm at 5 years is sustained in 8096 to 90% of 
patients undergoing the modified Maze procedure 

© Success in restoring sinus rhythm ranges from 4096 to 
50% with the modified Maze procedure 

@ 'Ihe modified Maze procedure is not indicated Jn 
patients at risk for stroke 

® 'Ihe myocardium around the tricuspid valve is cut then 
sewn back together to interrupt aberrant circuits in the 
modified Maze procedure 

Answer: (A) It is possible to perform the modified Maze 
procedure otf cardiopulmonary bypass 

Rationale: 
The Maze procedure is a surgical alternative for patients with 
re&ac:tnry atrial fibrillation. in which myocardium surrounding 
the pulmonary veins is electrically interrupted to disrupt the 
aberrant drcuitry. Its name derives from the electrical path 1t 
establishes via a set of lesions with one site of entry (the sino, 
atrial node) into the left atrium and then one site of exit (the 
atr:iaventricular node). The Maze procedure has evolved since 
its introduction in the 1980s to include the use of cryoles!Dns, 
radlofrequency, or miCl'O'MlVe rather than surgical Jncl&lons. 
This allows surgeons to carry out the procedure using minimally 
invasive techniques, including otf cardiopulmonary bypass. 
Sua::ess rates are app.roximately 80% in restoring sinus rl:rythm; 
sinus rhythm is sustained in 53% of patients at 5 years. 

Atrial fibrillation a111ic:ts 196 of the adult population. 
including 6% of those over age 65. The resulting health care 
and financial burden is impressive: 1.4 million outpatient 
visits and 227,000 hospitalizations. costing $6.6 billion annu
ally. Atrial fibrillation results in loss of true atrial contraction,. 
leading to impaired heart function and stasis of blood in the 
left atrium, putting the patient at increased risk for embolic 
events. In addition. the palpitations lead to patient discomfort 
and anxiety. Catheter ablation by cardiac electrophysiologists 
is a less-invasive and highly successful method of curing atrial 
fibrillation with similar results to the surgical approach. 

References: 
Beukema WP, Sie HT, Ramdat Misier AR, et ai. Predictive fac-

tors of sustained sinus rhythm and recurrent atrial fibrilla, 
tion after a radiofrequenc:y modified Maze procedure. ~r 
1 Cardtothorac Surg. 2008;34:771-775. 

Cox JL. Surgical treatment of supraventricular tachyarrhyth
mias. In: Cohn LH. Edmunds LH, eds. Cardiac Stngery 
in the Adult. 2nd ed. New York, NY: Mc:Graw,Hill; 2003: 
1271-1286. 

Cox JL, Ad N, Palazzo T, et al. Current status of the Maze pro
cedure for the treatment of atrial fibrlllation. Sem.ln. 1horac 
Cardlovasc Surg. 2000;12(1):15-19. 

Sundt T. The society of thoracic: surgeons patient information 
Website, http://www.sts.org/doc/4511. Accessed Novem.
ber4.2006. 
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1C25 

Key word: Anatomy of Scalenus Anticus 
Muscle 
Author: Robert A. Meguid, MD, MPH 
Editor: Julie A. Freischlag. MD 

Which of the following statements regarding the scalenus 
mwcle i.& true? 

® The anterior body inserts into the first rib posterior to 
the subclavian vein 

@ The middle body inserts into the first rib anterior to the 
brac:hial plexus 

© The muscle originates from the transverse processes of 
Cl through C6 

@ The phrenic nerve crosses the anterior body medial to 
lateral 

@ The phrenic nerve crosses the medial body medial to 
lateral 

A QIHU 

Answer: (A) The anterior body inserts into the first rib 
posterior to the subclavian vein 

Rationale: 
The scalenus muscles, divided into anterior (anttcus), middle 
(medius), and posterior bodies, originate from the trans, 
verse processes of vertebrae C2 through C6 bilaterally. The 
anterior body inserts onto the first rib between the subcla
vian vein (anteriorly) and the subclavian artery and brachial 
plexus (posteriorly). The middle body inserts onto the first 
rib posterior to the subclavian artery and brachial plexus. The 
posterior body inserts onto the second rib posterior to the 
subclavian artery and brachial plexus. 

The phrenic nerve crosses the anterior body of the scalenus 
muscle from lateral to medial aspects, and the thoracic duct 
inserts into the junction of the jugular and subclavian veins 
anterior to the anterior body of the muscle on the left only. 
The scalenw mwcles are innervated by branches off the cer
vical nerve roots. 

Surgically, the anterior body of the scalenus muscle may be 
resected ln. treatment of thoracic outlet syndrome. as it may 
compress the local neurovucular structures if it becomes 
hypertrophic. 

A: M~~S<:uloskele1il anatomy of the thoracic outlet. The thoracic outlet has been des<:ribed as a triangle with the apex poin1ilg toward the manubrhm with the first 
rib and clavicle as its lower and upper limbs. The poirrt vmere thasa two structures overlap serves as a fulcnm where dynamic dlanges occur during arm move
ment that can lead to in)Jry of the nerves, arteries, and veins that Nl through the thoracic outlet. The crigns and insertions of the a'!!erior, middle, and posterior 
scalene muscles are also depieted here. B: Anatomy wi1h clavicle removed. Momg medial to latetal, one first eneOIIrters the subclavian vein M. wflieh is usually 
positioned adjacent to the apex of the anatomic triangle where the first rib and clalncle comet.lgathar 10 form a fibrocartilaginous joint with the manubrRAm. lat· 
era! to the vein is the anterior scalene muscle. The subci!Man arury (a) is then fourld deep, lateral, and cephalad to the anterior scalene and subclavian vein. The 
C41D C6 (oriented superiorly) and C7 to T1 {oriented inferiorly) netve noots of the bradlial pious are the next structures encoun1ered. Posterior and lateral to the 
plexus, the middle scalene inserts on the first rib. A, a copyright Johns Hopkns ~r.tersity. 
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1C26 

Key word: Determination of Cardiac Output 
and Systemic Vascular Resistance 
Author: Christopher M Sciortino, MD, PhD 
Editor: Pamela A. Lipsett, MD, MHPE, FACS, FCCM 

A 65-year-old man is in the surgic:al intensive care unit 24 
hours after an emergent exploration and Hartmann proce
dure for perforated diverticulitis. He has remained hemo
dynaml.cally labile and oUgurlc despite 14 L of volwne 
resusdtatlon. The EKG is unremarkable except for sinus 
tachycardia. The patient has a known history of moderate 
tricuspid regurgitation. The patient il intubated and sedated 
and has the following hemodynamic and laboratory values: 
Temperature 37.9°C, pulse 104 beats per minute, blood pres
sure 90/45 mm Hg, Sa02 10096 on 5096 FiO:p Mv02 5896, CVP 
10 mm Hg, BSA 2 m1

, Hbg 10 gldL. Based on this informa
tion. calculate the cardiac output (CO) and systemic vascular 
resistance (SVR). 

@ CO 2.5 Umin. SVR 1,600 dyn ·s· em-' 

@ CO 5 L/min, SVR 800 dyn ·s·c:m-' 

© C07.5L/mln.SVR200dyn·s·cm-' 

@ CO 10 L/mln. SVR 400 dyn·s·c:m"""' 

® CO 10 L/min. SVR 800 dyn·s·c:m"""' 

Answer: (B) CO 5 Umin, SVR 800 dyn • s· em-' 

Rationale: 
Patients undergoing emergent operation& can be diflicuh to 
manage in the postoperative setting, and an understanding 
of the CO and SVR can greatly aid in decisions for further 
management. Central venous catheter systems can be used 
to determine CO and SVR in the intensive care unit setting. 
However. there are situations where these catheter &)'!lteDUI 
are ina.c:curate or contraindicated. AJJ. an example, tricuspid 
regurgitation can lead to lnaccura.t:e CO calculations using 
the thermodilution method. Other sltuatiom where the ther
modilution method cannot be use<l to calculate CO are the 
inability to properly position pulmonary artery catheters 
(such as in the presence of a mechanical tricuspid valve), with 
continuous flow ventricular assist devices, or in the presence 
of a central venous thrombosis. 

The Fick equation can also be utilized to determine the CO. 
The equation: 

Cardiac output= ___ Oxyg..:..:..::.'-"<..:Cenc::....::.cconsum:..:::..:..=P"'--ti::..:o:..:::n:..__ __ 
Hemoglobin-corrected arteriovenous 

oxygen content cWference 

. . _ 135 mL ~/miniM x BSA1 

Cardiac output (L/rmn) -13.6 x Hgb x (Sa~-MvQJ 

where BSA is body surface area, Hbg is hemoglobin, Sa.O:a 
is arterial saturation. and MvO:a Is mixed venous saturation. 
Oxygen consumption can be measured using a metabolic cart 
or simply e.rtimated, as is done above. 

Mean arterial pressure (MAP) is [ (2 x diastolic pressure) + 
systolic pressure]/3in mm Hg. 
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SVR can then be calculated by rearrangement of Ohm's 
Law (V = IR) as: 

(MAP -CVP) X 80 in dyn•s•cm5 

SVR= CO 
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1C27 

Key word: Treatment of Carotid Fibromuscular 
Dysplasia 
Author: Robert A. Meguid, MD, MPH 
Editors: G. Melville William&, MD, FACS, and Christopher J. 
Abularrage, MD 

A 67 -year-old, otherwise healthy woman referred to you after 
arterlographlc workup for multiple left hemispheric ischemic 
attacks reveals a •string of beads" appearance in the distal left 
internal carotid artery, proximal to the carotid canal at the 
base of the skull There is no further evidence of narrowing at 
the bifurcation on the left side, or of any dilease of the right 
internal c:arotid artery. What is the most appropriate manage
ment of this patient? 

@ Carotid artery interpositl.on graft 

@ Chronic anticoagulation with regular observation 

© High, internal carotid endarterectomy 

@ Open translwninal balloon dllation with stent placement 

@ Percutaneous translwninal balloon angioplasty 

Answer: (E) Percutaneous transluminal balloon angioplasty 

Rationale: 
FibromWJcular dysplasia (FMD) is a rare, chronic vascular 
process involving the internal carotid, renal. external illac, 
splenic, and hepatic arteries. Medial fibroplasia is usually the 
pathologic: process that occurs in the carotid artery. seen as a 
•stnng of beads• on arteriography. This condition occurs in 
women more frequently than men. and occurs in the carotid 
arteries bilaterally in 4<l96 to 85% of cases. Of note, lesions 
due to FMD often occur more distally than atherosclerotic 
plaques, and as a result, may be missed on routine carotid 
duplex ultrasound. Therefore, arteriography is considered the 
gold standard of diagnosis of carotid artery FMD. 

Surgical intervention is indicated for patients lf their 
carotid artery FMD has caused an ipsilateral cerebral isch
emic: event. Previously, open. graduated, rigid dilation of the 
affected internal carotid artery was the treatment of choice. 
However, as surgeons have gained greater confidence in per
cutaneous translwninal. balloon angioplasty, this procedure 
has become an acceptable alternative to open surgery. This 
minimally invasive approach is usually not accompanied by 
stent placement due to the fact that lesion length tends to be 
long. and disease is frequently in a tortuous section of the 
artery or near the sk:ulJ. base. Endarterectomy is reserved for 
atherosclerotic plaques which occur in 2096 of patients, and 
may be performed concurrent with dllation of FMD should 
the two types of lesion occur simultaneously. 

Reference: 
Schneider PA. Carotid artery disease: Fibromuscular dyspla

sia. ID: Ruthermrd RB. ed. Vascular Surgery. 7th ed. Phila
delphia.. PA: Saunders Elsevier; 2010:1487-1496. 
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1C28 

Key word: Most Common Site of Lung 
Abscess 
Author: Robert A. Meguid, MD, MPH 
Editors: Malcolm V. Brock, MD, FACS, and Robert A. Meguid, 
MD, MPH 

Which of the following is the most common site of lung 
abscesses? 

@ Left lower lobe, posterior basal segment 

®Lingula 

© Right lower lobe, anterior basal segment 

@ Right middle lobe, lateral segment 

® Right upper lobe. posterior segment 

Answer: (E) Right upper lobe, posterior segment 

Rationale: 
Lung abscesses are most frequently caused by aspiration of 
anaerobic: bacteria. The most commonly isolated orgulsms 
are Staphyk>cOCCIU ~ Beta-hemolytic streptococci. Pseu
domonas, and Kkbslella pneumonlae. 

Involvement occurs in a segmental distribution, and as 
most patients are recumbent at the time of aspiration of the 
lnfed:ious organisms, dependent parenchyma is most com
monly a1£ected. Lung abscesses most frequently occur ln. the 
right lWlg, and in the posterior segments of upper lobes and 
the superior segments oflower lobes. Therefore. the posterior 
segment of the right upper lobe, and the superior segment of 
the right lower lobe are most at risk. 

In prone patients, the llngual and right middle lobes are the 
most common sites of lung abscess formation. 

References: 
Netter FH. Atlas of Human Anatomy. 2nd ed. Plate 191. East 

Hanover, NJ: Novartis; 1997. 
VJ.gneswaran WT. Lung abscess. In: Yang SC, Cameron DE, 

ed. Currtnt 'Iiu!rapy In 'Ihm'acic atuJ Cardiowucular SU1'
gery. Philadelphia, PA: Mosby; 2004:225-226. 

1C29 

Key word: Likely Etiology of Acute 
Pulseless Leg 
Author: Eric S. Weiss, MD, MPH 
Editors: James H. Black Ill. MD, FACS, and Christopher J. 
Abularrage, MD 

A 72-year-old man with a history of hypertenB.ion. hyper
lipidemia. diabetes mellitus, and an irregular heart rhythm 
presents ln. the emergency department with acute onset of 
UDremitting right leg pain below the knee. He denies trawna 
and states that he regularly walks a block to the grocery store 
without difficulty. On physi.cal. examination. the leg appears 
white and cool to touch and is noticeably painful to palpation. 
In addit!.on. no dorsalis pedis or posterior tibial pulse can be 
palpated nor can a slgllal. be identi1ied with use of the Doppler 
probe. The most likely etiology for this patient's peripheral 
ischemia is: 

@ Acute thrombosis 

® Chronic atherosclerotic disease 

© Drug-induced ischemia 

@ Embolic disease 

® Vasculiti& 

Answar: (D) Embolic disease 

Rationale: 
Without appropriate treatment, the rate of limb loss can 
approach 22% for acute lower-exiremity ischemia. The most 
common cause of acute ischemia is embolic: disease. such 
as that resulting from this patient's atrial fibrillatk>n. Other 
causes include cardiac emboli from c:ardlomyopathies or 
prosthetic valves and emboli originating from anueryxmal 
disease. Acute thrombosis in the setting of chronic peripheral 
vascular disease can cause a pulseless leg but is usually pre
ceded by prior history of claudication or appreciated trophic 
11mb changes, which are often bilateral. Drugs and vasculitis 
are not likely to cause acute ischemia of the lower extremity. 

Reference: 
Belkin M, Whittemore AD, Donaldson MC, et aL Peripheral 

arterial occluaive disease. In: Townsend CM, Beauchamp 
RD, Evers BM, Mattox KL, eds. Sablston 'lbthook ofSU1'
gery. 17th eel. Philadelphia, PA: Elsevier SaUDders; 2004: 
1989-2029. 
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1C30 

Key word: Characteristics of Normal Lower
extremity Venous Pressure Studies 
Author: Robert A. Meguid, MD, MPH 
Editor: Julie A. Freischlag. MD 

A 62-year--old woman presents to your clinic with complaints 
of progreui.ve leg .swelling throughout the day. Which of the 
following is the best method for assessing venous wlvular 
competency? 

@ Arteriography 

@ Duplex Doppler ultruonography 

© Impedance plethysmography 

@ Venography 

@ Venography with direct venous cannulation 

Answer: (B) Duplex Doppler ultrasonography 

Rationale: 
The "venous pump" is composed of skeletal muscles, and 
superficial and deep veins connected by intramuscular venous 
slnusoids. Valves ln the velDs help ensure directional blood 
flow. Muscular contraction generates force to drive blood flow 
toward the deep veins and ultimately to the heart. Venous 
pressures in the lower extremities can reach 100 mm Hg due 
to stasis when a person is standing. However, muscle contrac
tion can generate pressures between20 and 200 mm Hg, from 
activity as minimal as shifting weight up to the stronger force 
generated by calf muscle contraction. This "'venous pump" 
reduces edema. 

In the event of incompetent venous valves, muscle contrac
tion results ln retrograde, as well as antegrade, propulsion of 
blood. Venous pressure is never relieved, and edema and stasis 
ulcers may form. Venous ulceration may result from incompe· 
tence of wives in the deep, superficial. or perforating veins. 

Assessment of venous competency may be performed by 
phys1cal. examination. venography, direct venous cannula
tion, plethysmography, and duplex Doppler ultrasonography. 
Physical examination alone is often inaccurate in assess
ing venous competency. Venography enables assessment of 
venous integrity through visualization of the venous system. 
Direct venous cannulation permits measurement of ambu
latory venous pressure, but is unc:omfortable to the patient. 
costly, and time-consuming. Plethysmography measures the 
rate of calf vein emptying following release of proximal pres-
sure, enabling the quantification of venous obstruction and 
resistance. Impedance plethysmography and photoplethys
mography techniques have been developed as well. Imped
ance plethysmography is only accurate for proximal occlusive 
venous thrombi. 

Currently, the gold standard in assessment of venous 
lnc:ompetence is duplex Doppler ultrasonography. This com
bines B-mode anatomic: ultrasonography with color flow 
duplex ultrasonography to assess location and size of veins as 
well as direction of blood Sow. Diagnosis of wlvular incom~ 
petence may be made If release of calf muscle compression 

shows retrograde blood Sow. Ultrasonography and venogra
phy are the only venous assessment techniques that enable 
visualization of the variable venous anatomy. 

Reference: 
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1C31 

Key word: Renal Effects of PEEP 
Author: Kashif A. Zuberi, MBBCh, MRCSI 
Editors: :Robert A. Montgomery, MD, DPhil, FACS, and 
Dorry L. Segev, MD, PhD 

A 70-ye~old male with a 60 pack-year smoking history 
undergoe.t a Whipple operation for pancreatic adenocarci
noma. Intubated overnight in the surglcallntenslve care unit, 
his serial arterial blood sues show marked hypaxemla. The 
positi~ end-expiratory pressure (PEEP) is increased from 
5-cm Ji20 to 10-c:m Ji20. The patient's urine output starts 
to decl1ne thereafter and he recelves several boluses of fluid 
throughout the night. The next morning. he Is edematous and 
still intubated. What is the molt likely etiology for hl.4 falling 
urine output? 

@ Acute tubular necrolli.s (ATN) 

® Decrease ln Intra-abdominal pre.tsure 

© Increase in intrathoracic pre.tsure 

@ Kinked urinary c:athem-

® Reduced renal blood flow 

Answer: (E) Reduced renal blood flow 

bdonale: 
Patients on posltive-preesure ventilation with PEEP have 
increased intra-thoracic pressure as well as increased intra
abdominal pressure. The increase in intra-abdominal pressure 
may augment fluid retention (due to decreased venous return) 
and lead to impaired renal function. These renal effects of 
PEEP are thought to occur through reduced renal blood flow, 
with a corresponding reduction in urinary output and sodium 
excretion. This reduced renal blood flow may be secondary to 
a reduction in cardiac output. or increased renal venous pres
sure and redlstrlbution of renal blood flow from cortical to 
medullary regions. The release of renin by sympathetic activa
tion, either directly by nerve stimulation on the nephrons or 
indirectly by circulating catecholamines, may also play a role 
in thia pathophysiology. 

Another cause of decreased urine output is ATN (A), 
which results from an acute lnsult on the ld.dneys but is also 
manifestecl with a sudden elevation in serum creatinine and 
blood urea nitrogen. There ia wuaUy mention of an inciting 
event before ATN develops. A kinked urinary catheter (D) 
can cause sudden anuria over a short period of time, but is 
usually corrected by manlpulatins or flushing the catheter. 

Reterenct11: 
Lefrant ]Y, Juan JM, Bruelle P, et al Regional blood flows are 

affected differently by PEEP when the abdomen is open 
or closed: An experimental rabbit model C1111 I ..Anae&th. 
2002;49-.302- 308. 

Sharer RA, Mulloy EM, Long M. et aL The effect of con
tinuous positive airway pressure (CPAP) on renal vascular 
resisbmce: The influence of renal denervation. Crit Clue. 
1999-,3{3):33-37. 

1C32 

Key word: Effect of AV Fistula on Cardiac 
Performance 
Author: Nikiforos Ballian. MBBS 
Editor: Andrew M. Cameron, MD, PhD 

Four yean after surgery for a gunshot injury to the right thigh, 
a 26-year-old man with no other aignifu:ant past medical his
tory 1s referred to your clinlc due to a thrill and bruit over his 
right thigh discovered during a routine physical examination. 
Which of the following findlngs might you find in this patient? 

@ Blood pressure 160/90 mm Hg 

® Cardiac output of3.2 L/min 

© Heart rate of 55 beau per minute 

@ Left ventricular hypertrophy 

® Mixed venous oxygen saturation (SvQJ of 5596 

Answer: (D) Left ventricular hypertrophy 

Rationale: 
Arteriovenous fistulae (AVF) can occur following penet:rat
lng trauma to the abdomen or extremities. They are usually 
asymptomatic, especially in young patients, but can present 
with high-output cardiac failure due to AV !hunting and/or 
ischemia distal to the leaion secondary to a •steal• phenom
enon. Local findings on physical examination include a thrill 
and brult over the leslon. The cardiovascular effects of an A VF 
depend on size, duration, and patient age and can persist after 
surgical interruption of the communication between artery 
and vein. ~to-right shunting of axygenated blood cawed 
by A VFs will cause elevated .mixed venous oxygen saturation 
and can lead to high-output cardiac failure, characterized by 
left ventrlc:ular hypertrophy and/or dilatlon, tachycardia, and 
decreased blood pressure. Compression of the artery proxi
mal to an AVF causes reflex bradycardia and raises systemic 
blood pressure, known as the Branham-Nlcoladoni slgn. 
Conventional angiography remains the gold standard for 
diagnosis, although computed tomographic angiography may 
be mperior. Color flow Doppler studies may also be diagnos
tic. Prompt treatment of AVFa is recommended to prevent 
local and systemic effects such u Hmb swelling and cardiac 
failure. AVFa are amenable to treatment by open surgery or 
endovascular techniques. 

ReterencN: 
Chen JI<, Johnson PT, Fishman EK Diagnom of clinicaDy 

unsuspe<:tecl posttn.umaticarteriovenousfistulasofthepel
via wing cr anpopphy. AIR Am J RomtpnoL 2007;188: 
W269-W273. 

Dijevald N, Radak D, Radevic B, et al. Popliteal traumatic arte
riovenow fistulas. I Thluma. 2002;52:739-744. 
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1C33 

Key word: Findings by Pulmonary Artery 
Catheter in a Patient with an Acute 
Myocardial Infarction 
Author: Susanna M Nazarian, MD, PhD 
Editor: William A. Baumgartner, MD 

You are caring for a 75-year-old man in the surgical intensive 
c:are unit who ill postoperative day 3 from an open c:hol.ecys-
ted:omy for a necrotl.c gallbladder. The patient is 10 L fiuld 
positive sinc:e surgery and is producing only 10 em, of urine 
per hour. You decide to insert a pulmonary artery catheter. 
What findings would BUggeBt that the patient has suffered an 
acute myocardial infarction in the left anterior descending 
coronary artery distribution? 

Key: 

SBP = systemic: blood pressure 

CO= cardiac output 

HR = heart rate 

SV =stroke volume 

SVR = systemic vascular resistance 

CVP = c:entral venoWI pressure 

PCWP = pulmonary capillary wedge pressure 

@ 1t SBP, .U CO, 1t HR, 1t SV, 1t SVR, .U CVP, ij. PCWP 

@ .U SBP, .U CO, .U HR, .U SV, 1l SVR, normal CVP.ll PCWP 

@ ij. SBP, .U CO, ij. HR, ij. SV, 1l SVR, 1l CVP, 1l PCWP 

@ .U SBP, normal CO, .U HR, 1l SV, 1l SVR, .U CVP, 1l PCWP 

@ ij. SBP, .U CO, 1l HR, .U SV, 1l SVR, 1l CVP, 1t PCWP 

Answer: (E) .U SBP, .U CO, 1l HR, .U SV, 1l SVR, 1l CVP, 1l PCWP 

Hemodynamic Meuurementt with Dlfterent Edoloaln of Shock 
Clnliocenic Shock 

Biventricular LV RV 
Failure Failure Failure Septic Anaphylactic 

BP ~ ~ ~ ~ ~ 

CO/CI uu w w 1l1't or ft or normal 
nonnal 

HR ft 1l' 1t ft 1t 
sv u ~ ~ ft or 1t or normal 

nonnal 
SVR 1t or normal 1t or 1t or w w 

nonnal normal 
CVP 1t 1t or 1l1't .U or ~or normal 

nonnal nonnal 
PAP 1t ~ ~ ~ ~ 

PCWP ft 1l1't normal .U or JJ. or normal 
or~ normal 

Radonale: 
Patients who have suffered an acute myoc:ard1al infarcUon may 
develop c:ardlogenic shock. This is characterized by lower sys
temic: blood pressure, diminished cardiac: output, elevated heart 
rate, &11. in stroke volume, and elevated {or normal) S)'Jtemic 
vascular resistance. The changes In pulmonary artery pres
sure and pulmonary capillary wedge pressure depend on the 
anatomic location of the infarct. Left ventricular failure, suc:h 
as that following an infarction in the left anterior descending 
artery territory, would result in lower pulmonary artery pres
sure (PAP) but elevated PCWP. The PCWP is an estimation of 
left heart pressure and would rise In left heart failure. 

Reference: 
Davies RR, Coady MA. Mechanical complications of myocar

dial infarction. In: Yuh DD, Vricella LA, Baumgartner W A, 
eds. The Johns Hopkins Manual of Cardiothoradc Surgery. 
New York, NY: McGraw Hill; 2007:494-495. 

Ma111ive 
Hypovolemic Pericardial Ten lion Puwonary 

or Hemorrhqlc Tamponade Pnt\ITiothorax Embollem 
.u .u ~ ~ 

.u .u u w 
ft ft ft 1t 

1t or normal w u ~ 

1t or normal 1t 1t 1t 

w 1l1't 1t 1l1't 

.u 1l1't ~ 1l1't 
w 1l1't u normalorU 

LV, left ventricular; RV, right ventricular; BP, blood pressure; CO, canlac outplll; Cl, cardiac index; HR, heart rate; SV, stroke voUTie; SVR, systemic vascular resirr 
tance; CVP, cenlral venous pressure; PAP, pulmonary artery pressure; PCWP, pulmonary C81lillary wedge pressure. 
Reprirtted witn permission from: Davies RR. Coady MA. Mechanical complications of myocardial irtfarction. In: Yuh DO, Vricella LA, Bungartner WA, eds. The 
Johns Hopl<ins manual of card.ioltloracic surgery. New York, NY: McGrawHll; 2007:495. 
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1C34 

Key word: Contraindications to 
Pneumonectomy 
Author: Jacqueline Garonzik-Wang. MD, PhD 
Editors: Stephen M. Cattaneo 11. MD, and Robert A. Meguid, 
MD, .MPH 

A 64-year-old man with a new cliagnollill of lung cancer ill 
scheduled for preoperative puhnonary function tests to deter
mine if he is a candidate for surgical pneumonectomy. Which 
of the following results would confirm him as a good candi
date for the proposed surgical procedure? 

@ Dl1fusing capacity of the lung for carbon monoxide 
(DLCO) of 85% the predicted value 

® Predl<:ted postoperative forced expiratory volwne in 
1 second (FEVl) of 0.7 L 

© Preoperative PCO:a of 48 mm Hg on room air 

@ Preoperative P02 of 48 mm Hg on room air 

® VO:a max (ma.ximal oxygen consumption) of 
10 ml.lkg/min 

Answer: (A) Di.ffuaing capacity of the lung for carbon 
monoxide (DLCO) of 85% the predicted value 

Rationale: 
Prior to pnewnonec:tomy, the surge<)n must ensure that the 
patient will be able to appropriately ventl.late and oxygenate 
with the remaining lung. Relative contraindlcatl.ons to pneu
monectomy include the following. 

• FEV1 <0.8L 
• PC02 >45 mm Hg 
• P~ <50 mm. Hg 
• DLCO <6096 of the predicted value 
• ~max (maximal oxygen consumption) <15 mL/kglmin 
Values below these t:hre.sholds are usociated with dimin-

ished pulmonary function and increased mortality following 
pulmonary resection. 

Reference: 
DattaD, Kahlrl B. Preoperative evaluation of patients undergo

ing lung resection surgery. Chut. 2003;123(6):2096-2103. 

1C35 

Key word: Treatment of Adenocarcinoma 
of the Lung 
Author: Clinton D. Kemp, MD 
Editors: Malcolm V. Brock, MD, FACS, and RobertA. Meguid, 
MD, .MPH 

A 63-year-old female with a 30 pack-year history of smok-
ing presents complaining of a persistent cough and a 4.54-kg 
(10-lb) weight loss, but is otherwise physically active. Chest 
computed tomography (CT) demonstrates a solitary, spicu
lated, 2.8-c:m mass in the periphery of the right upper lobe 
without evidence of spread to mediutinal lymph nodes or 
to the contralateral lung. Fine-needle biopsy is consistent 
with non-small-cell adenocarcinoma of the lung. Integrated 
Positron Emission Tomography and Computed Tomography 
(PET -CT) demonstrates disease confined to the known right 
upper lobe lesion. She is referred to you for further manage-
ment. What is the preferred treatment for this patient? 

@ Chemotherapy alone 

@ Chemotherapy plus radiation therapy 

© Lobectomy and mediutinallymphadenec:tomy 

@ Pneumonectomy and medlastinallymphadenec:tomy 

® Wedge resection of the tumor 

Anrwar: (C) Lobectomy and mediastinal lymphadenectomy 

Rationale: 
Lung cancer is the second most common cancer in both males 
and females and ill the leading cause of death from c:ancer in 
both sexes. Over 200,000 new cues of lung cancer are diag
nosed each year, and the survival rates remain dismal with an 
overall14% 5-year survival for patients of all stages. Cigarette 
smoking remains the primary risk factor for development 
of lung c:ancer, but other environmental exposures su.c:h u 
chemical carcinogens, ubestos, secondary tobacco smoke 
exposure, and radiation exposure have been bnpllcated in the 
pathogenesis oflung cancer. 

Lung cancer is categorized as either small-c:elllung c:anc:er 
(SCLC) or non-small-celllung cancer (NSCLC). Fifteen per
cent oflung c:ancers fall into the SCLC group, and there is some 
evidence to suggest that the lnddence of SCLC in the United 
States has been decreaslng in recent years. These tumors are 
typically located centrally in the lung parenchyma and origi
nate from neuroendoaine cells. They are very agresaive and 
tend to metastasize early and widely to lymph nodes, lung, 
llvelj bone, and brain. The treatment of choice for this SCLC 
is primarily chemotherapy with palliative radiation therapy as 
needed. The 5-year survival rate for these tumors is just 596. 

NSCLC can be further subdivided into adenocarcinoma, 
squamous cell carcinoma. large cell, and bronchioloalveolar 
carcinoma. Adenocarcinoma is the most common subtype of 
NSCLC, comprised of nearly half of it. This tumor arises from 
the glandular epithelium. Squamous cell carcinoma of the 
lung accounts for approximately one-third of all lung cancers. 
Bronchioloalveolar carcinoma is a more indolent subtype of 
adenocarcinoma. and tends to spread along alveolar walls, 
termed lepidic spread. 
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The patient deacn"bed present& with an early stage non
small-cell adenocarclnoma of the lung. Based on the tumor 
size ( <3 em) and absence of involvement 1n mediastinal lymph 
nodes or metastases on CT and PET -CT, the clinical stage of 
the lesion is TlNOMO, or stage IA. 

Refinementl in treatment of NSCLC have been ongo-
ing over many deades, and are continuing to evolve. Cur
rently, general principles include anatomic resection (Le., 
lobectomy) of tumors confined to the lung with ~2-c:m 
margins from the carina and without known lymph node 
disease, use of adjuvant chemotherapy and pos.sibly radia
tion therapy when lymph node involvement is discovered 
following primary tumor resection, and use of neoadJuvant 
chemotherapy and possibly radiation therapy where ipsi
lateral bronchopulmonary and hllar (Nl) and mediastinal 
(N2) lymph node involvement is identified prior to tumor 
resection. In the setting of contralateral mediastinal or any 
supraclavicular lymph node involvement (N3) or meta
static disease, chemotherapy and radiation therapy are the 
primary treatment. Exceptions to this are presence of local 

'mM Descriptors and Sta&inc for NSCLC 
Primary Tumor (T) 

invasion into adjacent structures, or isolated metastases to 
the lung, brain. and adrenal glands, where multimodallty 
therapy may include surgery as evaluated on a case-by-case 
basis. 

Radiation therapy is not the preferred treatment for low
stage NSCLC in a patient who will tolerate surgical resection. 
It is used in conjunction with chemotherapy in some neoadju
vant and adJuvant protocols, and for patients who are deemed 
not to be surgical candidates due to advanced disease or pres
ence of comorbidities precluding surgery. 

When surgical resection is indicated, formal anatomic 
resection (Le., lobectomy) with mediastinal lymph node 
dissec:tion .is the operation of choice for NSCLC. Wedge 
resections are performed initially for diagnosis of solitary 
pulmonary nodules and for pathologic evaluation of benign 
disease. If a wedge resection confirms malignancy, a formal 
lobectomy with mediastinal lymph node dissection is indi
cated. Pneumonectomies are not the operation of choice for 
peripheral adenocarcinoma, unless there is spread into con
tiguous lobes preventing lobectomy alone. 

Tx Primary tumor cannot be assessed or tumor proven by the presence of malignant cells in sputum or bronchial washings but not 
visualized by imaging or bronchoscopy 

TO No evidence of primary tumor 
Tis Carcinoma in situ 
T1 Tumor~ em in greatest dimension, surrounded by lung or visceral pleura, without broncboscopic evidence of invasion more 

proximal than the lobar bronchus• O.e., not in the main bronchus) 
Tla Tumor ~2 em in greatest dimension 
Tlb Tumor >2 em but s3 em in greatest dimension 
T2 Tumor >3 em but s7 em or tumor with any of the following features: 

T2 tumors with these features are classified as T2a if s5 em 
Involves main bronchus, >2 em distal to the carina 
Invades visceral pleura (PI..l or Pl:2l 
Associated with ate4ectasis or obstructive pneumonitis that extends to the hilar region but does not involve the entire lung 

T2a Tumor >3 em but s5 em in greatest dimension 
T2b Tumor >5 em but ~7 em in greatest dimension 
T3 Tumor > 7 em or one that directly invades any of the foiiO'Mng: 

Parietal pleural {PI..3) chest wall (including superior sulcus tumors), diaphragm, phrenic nerve, mediastinal pleura, parietal pe,. 
cardium; or tumor in the main bronchus (<2 em distal to the carina" but without involvement of the carina; or associate<! atelec· 
tasis or obstructive pneumonitis of tfte entire lung or separate tumor nodule{s} in the same lobe 

T 4 Tumor of any size that invades any of the foiiO'Mng: 
Mediastinum, heart, great vessels, trachea, recurrent laryngeal nerve, esophagus, vertebral body, carina, separate tumor 
nodule(s} in a different ipsilateral lobe 

Reclonal Lymph Nodes (N) 
Nx Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis 
Nl Metastasis to ipsilateral peribronchial and/or ipsilateral hilar lymph nodes, and intrapulmonary nodes involved by direct extension 

of the primary tumor 
N2 Metastasis to ipsilateral mediastinal and/or subcarinallymph nodes(s) 
N3 Metastasis to contralateral mediastinal, contralateral hilar, ipsilateral or contralateral scalene, or supraclavicular lymph node(s) 
Diltmlt Metamsis (M) 
MO No distant metastasis (no pathologic MO; use clinical M to complete stage group) 
Ml Distant metastasis present 
Mla Separate tumor nodule{s} in a contralateral lobe; tumor with pleural nodules or malignant plooral {or pericardiaO effusion 
Mlb Distant metastasis 

{continued) 
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TNM D81criptor1 and Statin& for NSCLC (Continued) 

Stqe Cllulftcatlon 
CLINICAL is denoted with c, Pathologic is denoted with p, and y descriptor is used for patients after neoadjuvant therapy 
Group T N M 
Occult TX NO MO 
0 Tis NO MO 
lA Tla NO MO ------------------------------------------------------

Tlb NO MO 
IB T2a NO MO 
IIA T2b NO MO 

liB 

lilA 

IIIB 

IV 

Additional DaiCriptors: 

Histologic grade (G) 

{AKA overall grade) 
Gradin& SJ•m 
2 grade system 
3 grade system 
4 grade system 
Nat available 
Lymph·Yascullr rnvaeion (LVI) 
LVI {absent)JNat identified 
LVI PresenVJdentified 
Nat applicable 
Unknown;1ndetenninate 
Reelduai'Tllmor (R) 

------------------------------------------------------
Tla 
Tlb 
T2a 
T2b 
T3 
Tla 
Tlb 
T2a 
T2b 
T3 
T3 
T4 
T4 
Tla 
Tlb 
T2a 
T2b 
T3 
T4 
T4 

AnyT 
Anyl 

Grade 
Grade I or 1 
Graden or 2 
Grade Ill or 3 
Grade1Vor4 

Nl 
Nl 
Nl 
Nl 
NO 
N2 
N2 
N2 
N2 
Nl 
N2 
NO 
Nl 
N3 
N3 
N3 
N3 
N3 
N2 
N3 

AnyN 
AnyN 

MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
Mla 
Mlb 

RX Presence of residual tumor cannot be assessed 
RO No residual tumor 
Rl Microscopic residual tumor 
R2 Macroscopic residual tumor 

"The uncommon ~erticial spreading tumor af any size with its invasive component linited to 1he bronchial wall, which may extllnd proximally to the mail bron
chus, is also classified as Tla. 
-Most Plllllralland pericardia!) effusions with Ml& cancer are due to tllnor. In a few patients, however, multiple cy!Dpllthologic eumilations of pleurallpericardiall 
fluid are negative for tllnor, and the fluid is nonbloocly and is not an eltlldate. Where tllese elements and cli'lical jlldgmertt dictate tllat the effusion is not related to 
1he tllnor, the effusion sflould be excluded as a stagilg element and the patient should be classified as MO. 

Reprinted with permissioo trun: Blackmon SH, Vaporciyan AA. Thoracic malignancies. m: Fe~ BW, Ching CD, eds. The MD Anderson StNgical Oncology Handbook. 
5th ed. PfliladeiJ)tlia, PA: Uppi'lcott Williams & Wlkins; 2012:225-227. 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 1 197 

1'3·4 N0-1 Seledlvely 
NOorN1 Resect At thoracotomy A1 mediastinoscopy Rarely resect No resection resect 

{?Segmentectomy) Cheat wall Resect ?Induction Rx Recurren1 palsy Contralateral Lung 
or Sup.sulooe ?AdJuvant (resect If response) Vertebral body N2 Brain 

Lobectomy Diaphragm c::l1emo ?Chemoradiation Sup. vena cava Malign am Adrenal 
or Prox. branch +1- ?Adjuvant c:hemo Esophagus Effusion ?Other 

Pneumonectomy Pericardium radiation Subclavian W89els Main pulm. an. 
?Ac1Juven1 c:hemo ?AdJuvant Aorta 

(S1agell) Chama He an 
Satellite 
Nodules 

Reprirrtld with pennission from: Schr\ITIP OS, Carter D, Kelsey CR, et al. Non-Small Cell Lung Cancer. rn: DtMta VT, Lawrence TS, Rosenberg SA, eds. cancer: 
Principles & Practice of Oncology. 9th t!D. Phladelphia, PA: LippifiCott Williams & Wilkins; 2011:814. 

References: 
Blac:kmon SH. Valpordyan AA. Thoracic: malignancies. In: 

Feig BW, Ching CD, eds. The M.D. Anderson Surgical 
Oncology Htmdbook. 5th ed. Philadelphia, PA.: Lippincott 
WlWams and Wllldns; 201.2. 

Sc:hrump DS, Carter D, Kelsey CR, et al. Non-sm.all-cell 
lung cancer. In: DeVita VT, Lawrence TS, Rosenberg SA, 
eds. Cancer Princilpes and Pracf;ice of Oncology. 9th ed. 
Philadelphia. PA.: Lippincott, Williams and Wllkinl; 2011: 
799-847. 

Siegel R, Naishadham. D, }emal A. Can.cer statistics, 2013. CA. 
Canw-l Clln. 2013;63:11-30. 

Tomaszek SC, Wigle DA. Surgical management of lung 
cancer. Semi11 Rupir Crit Care Med. 2011;32(1):69-77. 
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1C36 

Key word: Characteristics of Extralobar 
Pulmonary Sequestration 
Authors: Robert A. Meguid. MD, MPH, and Susanna M. 
Nazarian. MD, PhD 
Editors: Stephen M. Cattaneo n. MD. and Robert A. Meguld. 
MD, MPH 

A 6-year-old boy referred to your clinl.c after workup for 
rec:w:rent pneumonia reveals extralobar pulmonary seques
tratl.on (PS). Which of the following characteristics is most 
commonly associated with the patient's diagnosis? 

@ Abnormal tissue surrounded by normal lung paren-
chyma 

® Arterlal supply from the abdominal aorta 

© Ebstein anomaly 

@ Usually occurs in upper lobes 

® Venous drainage via the inferior pulmonary ligament 

Answer: (B) Arterial supply from the abdominal aorta 

Rationale: 
PS of the lung is characterized by lung tissue surrounded by 
its own pleura and not connected with the txacheobronc:hial 
tree. PS accounts for 30% of all bronchopulmonary-foregut 
malformatl.on.s, and show a 1.5:1 male:female predominance. 
The sequestered tissue is remnant nonfunc:tl.oning embryonic: 
lung. 

PS may be extralobar or intralobar. If the sequestxation 
arises prior to complete development of the visc:eral pleura. 
the PS will be contained within the pleura and will. therefore. 
be intralobar. Ext:ralobar sequestrations, in contrast. develop 
after the continuity of the visceral pleura is established. 

The arterial supply of the extralobar sequestration does 
not arise from the pulmonary arteries, but instead from the 
systemic drc:ulation. Most commonly, the sequestration is 
supplied from a branch off the abdominal aorta. and venous 
drainage o~urs via the azygos or hemiazygos vein. Extralo
bar sequestration of the lung usually occurs in the posterim 
sulcus between the lower lobe and diaphragm. They are seen 
more commonly on the left than the right side although they 
can oc:cu.r bilaterally. 

Extralobar sequestration of the lung usually presents in 
children with recurrent episodes of pneumonia or a chronic 
cough. Rarely, erosion into vessels due to abscess and chronic: 
exposure to system1c blood pressure occ:u.rs, leading to mas
sive hemoptysis or hemothorax. Workup of aasoc:lated anom
alies sometimes reveals the presence of extralobar PS. These 
associated anomalies include pectus excavatum. cervical 
vertebral anomalies, structural c:ardiac disease, pulmonary 
vasc:ular hypoplasia. arteriovenous malformations, intesti
nal duplications, esophageal dlvertic:ula. and diaphragmatic: 
hernia. 

Diagnosis starts with a plain chest film to look for con
solidation, given that PS is not aerated. Other possible signs 
on plain film include mass effect or lung abscess. Ultrasound 

CT of pulmonary sequestration on tile lett side, demonstrating the irrt'radia
phragmatic aortic blood supply to the mass, wtich contmes into the left 
~ic camv (arrow). Reprinted with permissi!X'I fmn: Kli\g KM. Congeni1al 
pulmonary anomalies. In: Yuh DO, Vrictlla LA, Baumgartner WA. ads. The 
Johns Hopkins manu/Jl of cardiolt!OI'IIcic SU/iery. New York, NY: McGraw-Hill; 
2007:126. 

can then confirm PS by demonstrating aberrant blood sup~ 
ply. Other ancillary tests such as aCT sc:an or arteriogram are 
possible, but may be difficult in children. Treatment consists 
of surgic:al resection: Lobectomy for intralobar PS during a 
quiescent phase and simple excision of extralobar PS. Out
comes are excellent provided the sequestration is not associ
ated with other anomalies. 

Ebsteln anomaly is the most common isolated congeni
tal tricuspid valve lesion. It is characterized by a low-sitting 
valve within the right ventricle. with the septal and posterior 
leaJiets originating from the right ventricular wall and a large 
anterior leaflet. Patients have severe tricuspid regui1i.tation 
and decreased cardiac: output. 

References: 
Fleischer KJ. Cardiac: surgery. In: flelscher KJ, ed. Advanced 

Surgical Recall. Philadelphia. PA: Wllliams and Willdn.s; 
1997:675-676, 689. 

Fleischer KJ. Thoracic surgery. In: fleisch.er KJ, ed. Adw.~nced 
Srngical Recall. Philadelphia. PA: Williams and Wdkina; 
1997:1057-1058. 

Kling .KM Congenital pulmonary anomalies. In: Yuh DD, 
Vricella LA, Baumgartner WA, eds. The John.s Hop
kins Mt~.~Wal of CardiothoTtJCic Swgery. New York, NY: 
Mc:Graw-Hill; 2007:126-128. 
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1C37 

Key word: Effect of Inspiration Phase of 
Mechanical Ventilation on Cardiac Dynamics 
Author: Robert A. Meguid, MD, MPH 
Editor: Elliott R. Haut. MD, FACS 

You are caring for an intubated patient in the intell5ive care 
unit who is hypovolemic but hu normal left ventricular func
tion. Which of the following is an effect of the Inspiration 
phase of positive-pressure mechan1cal. ventilation? 

@ Deaeased cardiac output 

@ Decreued intrathoracic pressure 

© Increased cardiac output 

@ Increased ventricular dlstensibility 

@ Reverse pulsus paradoxus 

Answer: (A) Decreued cardiac output 

Rationale: 
In patients with hypovolemia and normal left ventricular 
funct:l.on. the inspiratory phase of positive-pressure mech.anl
cal ventilation results in decreased cardiac output. There are 
numerous mechanlsms accounting for this effect. 
1. Decreased venous return ftom a lower pressure gradient 

between the thoracic portions of the superior and inferior 
venae cavae and the extra-thoracic venous system 

2. Decreased ventricular distensibility and ventricular 6lling 
due to increased extra-cardiac pressure on the ventricles 

3. Decreased ejection &ac:tion and decreased return ftom the 
pulmonary beds due to compression and increased vucu
lar resistance of the pulmonary vessels 
In the event of adequate intravucular volume, positive

pressure mechanical ventilation results in reverse pulsus 
paradoxus. The heightened intrathoracic pressure in the 

Demasect ~ 
Venous 
Return 

' Decreased Venous Rerum 

~Damased 
Distensibility 

The mechanisms whereby positivef)reswre ventilatioo Cllfl decrease ventrwar 
tililg (preload). Reprirll!d wi1h permssioo from: Marino PL. Principles of rnecfl!n. 
ictl ventilation. The IW Book. 3td ed. PhiladeiJ)Ilia, PA: Lipl)incott Wllllll!l$ & 
Wikins; 2007:400. 

norm.ovolemic state amplifies the stroke volume. causing 
increased systoll.c blood pressure. 

In patients with impaired left ventrlcular function and 
elevated left ventricular tilling pressure, positive-pressure 
mechanical ventilation effectively decreases afterload. and 
reduces the dilated ventricular wall radius, cumulatively 
increasing cardiac output. 

References: 
Marino PL. Principles of mechanical ventilation. In: The ICU 

Book. 3rd ed.. Philadelphia. PA: IJppincott, Wllliams and 
Wllldns; 2007:457~71. 

Pietropaoli AP. Approach to mechanical ventilation. In: Apos
tolakos MJ, Papadakos PJ, eels. The Inllmsive Care Manual. 
New York, NY: McGraw Hill; 2001:71-102. 
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lMOl 

Key word: Characteristics of Donor 
Nephrectomy 
Author: Matthew J. Weiss, MD 
Editors: Robert A. Montgomery, MD, DPhil. FACS, and 
DarryL. Segev, MD, PhD 

A 27 -year--old male with idiopathic: renal &i.J.ure on hemodial
ysis is awaiting a kidney transplant. Multiple family members 
and friends have presented to the transplant center for evalu
ation of possible live donor transplantation. The recipient's 
brother volunteers to donate his kidney and is found to have 
a favorable human leukocyte antigen (HLA) match. Which of 
the fOllowing condition& is ka.st likely to be considered a con
tralndication for live kidney donation? 

@ Current cocaine usage 

@ HIV infection 

© Type n diabetes mellitus 

@ Uncontrollable hypertension 

(]) Unilateral duplicated co.IW:ting system 

Answer: (E) Unilateral duplicated collecting system 

Rationale: 
Live kidney donors are exposed to medical and surgical risk 
for the benefit of another without a countervalllng personal 
m~cal benefit. As such, it is particularly important to be as 
sure as possible that the risk to the donor is m.1nlmal. Cen
ters perform routine screening on all potential donors that 
includes the presence of medic.al diaeue, infection. malig
nancy, and procedure-specific risks. Hypertension or dia
betes puts donors at a higher risk of future kldney disease; 
all centers consider hypertenslon a relative contral.ndication 
(and some consider it an absolute contraindication), and 
almost all centers conaider diabetes an absolute contraindica
tion. HIV predisposes a patient to developing HIV-assodated 
nephropathy and as a result is considered an absolute con
tralndication to donation; furthermore, transplantation of 
organs infected with HIV currently violates congressional law. 
Current drug dependency is abo at least a relative contrain
dication for donation. As surgical techniques evolve, comfort 
with anatomic variations such as multiple blood vessels or 
duplicated urinary collecting systems is increasing; currently, 
a duplicated urinary collecting system is not considered a 
contraindication. 

Reference: 
Koller H. Mayer G. Evaluation of the living kidney dono~: 

Nephrol Dial'lraruplant. 2004;19(Suppl4):41-44. 

1M02 

Key word: Characteristics of Merkel Cell 
Cancer 
Author: Michele A. Manahan. MD 
Editors: Paul N. Manson, MD, FACS, Gedge D. Ros.son. MD, 
and Pablo A. Baltodano, MD 

Which of the following ill a characteristic of Merkel cell 
carcinoma? 

@ Early distant metalltalles 

@ Frequendy cured with wide local excision alone 

© Histologically slmilar to squamous cell carcinoma 

@ Locally aggressive tumor with low chance of distant 
spread 

(]) Slow growing. well-defined cutaneous lesion 

Answer: (A) Early distant metastases 

Rationale: 
Merkel cell tumors are hilltologic.ally similar to basal cell car
clnomas but are both locally aggressive and commonly dem
onstrate distant metastases to nodes, v:lsc:era. and bone. On 
hematoxylin and eosin (H and E) staining. they appear as 
deeply basophilic cell clusters in the dermis with nuclei that 
do not demonstrate severe atypia. They may stain positive for 
enolase, allowing differentiation between Merkel celJ. tumors 
and basal cell carcinomas. In addlt:ton. using keratin antibod
ies, a distinct perinuclear dot pattern ls seen with aggregation 
of antibodies at the nuclear border. CT or MRI should be used 
to evaluate for distant metastatic clillease. They are difficult 
to treat, but common therapy consists of surgery (with 2- to 
3-cm margins when possible), elective regl.onallymphadenec
tomy or sentinel lymph node biopsy. and radiation. Radia
tion therapy is useful as adjuvant therapy for both local and 
regional control and can also be used when surgery is not an 
option. Chemotherapy is currently under investigation. 

References: 
Dinh V. hun L, Elgart G, et al. Merkel cell carcinomas. Hema

tt>l On col CUn North Am. 2007;21(3):527 -544. 
Stal S, Spira M Basal and squamous cell carcinoma of the 

skin. In: Aston SJ, Beasley RW, Thome CHM, eds. Grabb 
a"d Smith's Plastic &.rgery. 5th ed. Philadelphia, PA: 
Llppincott-Raven; 1997:117. 
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1M03 

Key word: Characteristics of Lymphatic 
Malformation of the Skin 
Author: Michele A. Manahan, MD 
Editor: Anthony P. Thfiu:o, DDS, MD, FACS 

Which of the following is a characteristic of a cutaneous lym, 
phatic: malformation? 

® Bluish mass with overlying telangiectuias 

@ Cystic mass with overlying vesicles 

© Firm. nodular mass 

@ Irregular mass fixed to the underlying tissues 

@ Pulllatile ballotable mass 

Answer: (B) Cystic: mass with overlying vesicles 

Radonale: 
Cutaneous lymphatic: malformations often present as cyxtic 
mas.ses with overlying vesicles. A lymphatic mass would not 
be assoclated with telangl.e<:tasias, It would not be nodular or 
pulsa.tile, and it would not be fixed to underlying tissues. 

Reference: 
Mulliken J. Vascular anomalies. In: Aston SJ, Beasley RW. 

Thome CHM. eds. Grabb and Smith's Plastic Surgery. 51h e<L 
Philadelphia, PA: Lippinc:ott,Raven; 1997:199. 

1M04 

Key word: Treatment of Inadvertent 
Intraoperative Ureteral Injury 
Author: Eric: S. Weiss, MD, MPH 
Editor: Arthur L. Burnett, MD, MBA.. FACS 

During resection of a pelvic: tumor, the left ureter is inadver, 
tently transected below the level of the pelvic brim. The imme
diate treatment of this problem is: 

@ Delayed repair and percutaneous drainage of urinoma 

@ Diversion with ureteroenterostomy 

© Primary repair 

@ Primary repair with ureteral stent 

@ Ureterocystostomy 

Answer: (E) Ureterocystostomy 

Rationale: 
Ureteral injuries are a common and feared complication of 
pelvic surgery. The common ways that ureters are injured 
include crushing injury by inadvertent clamping, electrocau
tery injury, and inadvertent resection a.s part of a specimen. 
In cases where the ureter is ligated, pressure hydronephrosis 
develops which can lead to urosepsis. In addition, the pres-
sure can lead to necrosis of the remaining ureteral wall, whlc:h 
can rupture and allow urine to freely extravasate into the 
abdomen leading to urinoma formation. 

The treatment of ureteral injury depends on the injury type. 
For minor injuries, where there is a partial transection. the 
ureter can be closed primarily over a stent. For complete tran
sections, in which the ureter is completely transected. primary 
closure (ureteroureterostomy) should be attempte<l. In cases 
of injury below the pelvic brim. ureteroureterostomy can be 
difficult and a ureterocylltoltomy is the procedure of choice to 
re-establish continuity with the urinary tract. 

Reference: 
Wessells H. McAnin.c:h :rw. InJuries to the urogenital tract. In: 

Souba WW, Fink MP, Jurkovich GJ, Kaiser LR, Pearce WH. 
Pemberton JH, Soper NJ, eds. ACS Surgery: Principks and 
Prfl.ctke. 4th ed. New York, NY: WebM.D.; 2004:962-964. 
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Key word: Nerve Injury Resulting from 
Calf Fasciotomy 
Author: Robert A. Meguid, MD, MPH 
Editor: Anthony P. Thfaro, DDS, MD, FACS 

A 32.-year,old male is brought to the emergency department 
after his left leg was pinned between two cars. Upon examina, 
tion. his left leg is swollen and tense below the knee and you 
suspect compartment syndrome. Which nerve is most com, 
monly injured during fasdotomy of the lower leg? 

@ Deep peroneal nerve 

(!) Lateral femoral cutaneous nerve 

© Saphenous nerve 

@ Superficial peroneal nerve 

® Tibial nerve 

Answer: (D) Superfidal peroneal nerve 

Rationale: 
fasclotomy of the four compartments of the lower leg may be 
performed through one or two skin incislons, although the 
two-incision technique is more common. The lateral incision 
is pla«d2 an anterior to the head of the fibula. Through this 
inciaion. the anterior and lateral compartment& are released. 
The second Incision is placed 2 an posterior to the posterior 
medial edge of the tibia, releasing the superior and deep pos, 
terior compartments. Both incisions should span the length of 
the leg. The correct placement of these two incisions will leave 
an s- to 10.-c:m. skin bridge that will be unlikely to necrose. 

Injury to the superficial peroneal nerve may occur whlle 
performing the lateral fa.sdotomy, as this nerve trawls reJa., 
tively superficially along the fascia between the anterior and 
lateral compartments. 

The tibial and deep peroneal nerves are both deep to the 
Incisions needed for fascial release, and less likely to be tran, 
sected. The saphenous nerve travels along the lateral border of 
the tibia, and as such runs parallel and anterior to the post~ 
rlor skin inciaion. The lateral femoral cutaneous nerve inner
vates the lateral aspect of the thigh. 

References: 
Bla.ckboume LH. Surgical anatomy. In: Fleischer KJ, ed. 

Advtmeed Surgical Recall. Phlladelpi.Ua. PA: Williams and 
Willdns;1995: 47. 

Netter FH. Atla.s ofHumanAMtomy. 2nd ed. Plates 481-487. 
East Hanover, NJ: Novartis; 1997. 

Shackford SR, Rich NH. Peripheral vascular injury. In: Fel1-
dano DY. Moore EE, Mattox KL, eds. 'lrauma. 3rd eel. 
Stamford, CT: Appleton and Lange; 1996:841. 

1M06 

Key word: Treatment of Squamous Cell 
Carcinoma of the Lower Lip 
Author: Robert A. Meguid, MD, MPH 
Editor: Anthony P. Thfaro, DDS, MD, FACS 

A 56-year,gld man presents to your clinic with a S..mm wide 
lesion confined to the middle of his lower lip. Biopsy con
firms squamous cell carclnoma. What is the most appropriate 
management? 

@ Radiation therapy alone 

(!) Radiation therapy followed by surgical resection with 
5-mm margin and primary repair 

© Surgical resection with 1-an margin and primary 
repair 

@ Surgical resection with 1-an margin and primary 
repah; followed by radiation therapy 

@ Surgical resection with 5-mm margin and primary 
repair 

Answer: (C) Surgical resection with 1-an margin and primary 
repair 

Rationale: 
Surgical. resection alone is appropriate for management of Tl 
lesions on the llps. However. radiation therapy alone has an 
equal outcome. A 1-an margin should be taken and primary 
repair performed. Five,year surviva.l is greater than 90%. If a 
T1 lesion is located in the labial commissure (corner of the 
llps), it can be treated with resection and immediate recon
struction. Radiation may be used as the sole modality of treat
ment for comm1ssurallesions but presents unique challenges. 

T2 and greater stage lesions on the lips should be treated 
with surgical excision and immediate recoru~truction. fol
lowed by radiation therapy. 

Of note, mental nerve invasion is associated with lymph 
node involvement In 80% of cases. The 5-year survival for 
these is 35%. 

Staging of oral caJ~it;y tumors: 
Primary Tumor (T) .ltage: 
Tis: Carcinoma in situ 
T1: 1\unor S2 em 
T2: 1\unor >2 em but~ em 
T3: 1\unor >4 em 
T4: Thmor invading adjacent structures 
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American Joint Committee on Cancer StaP'tl Systam 
for Head and Neck Cancers 
Stice Grouplnc 
Stage I T1, NO, MO 
Stage II T2, NO, MO 
Stage Ill T3, NO, MO 

Tl-T3, Nl, MO 
Stage IV T4, NO or Nl, MO 

My T, N2 or N3, MO 
My T, any N, Ml 

Prfm1ry Tumor (T) Dependent on Arunomlc LOCidon 
Rqional Lymph Nodes (N) 
NO No regional lymph node metastasis 
N2a Metastasis in single ipsilateral !)mph node >3 em 

but <6em 
N2b Metastasis in multiple ipsilateral !)mph nodes, 

none>6em 
N2c Metastasis in bilateral or eontralaterallymph 

nodes, none >6 em 
N3 Metastasis in a !)mph node >6 em 
Metaltatic Diaeaae 
MO No evidence of distant metastasis 
Ml Evidence of distant metastasis 

Adaptad from: Edge SB, Byrd DR, Compton CC, eds. AJCC CINlcer Staging 
MIJI'IUa!. 71h ed. New York, NY: Sprir~ger, 2010. 

Reference: 
Newkirk KA, Holainger FC. Cancers of the head and neck. 

In: Feig BW, ChJng CD, eds. The M.D. Atulerson Surgtcal 
Oncology Handbook. 5th ed. Phlladelphla. PA: Upplnc:ott 
Williams and Wllkins; 2012. 

1M07 

Key word: Nerve Injury Associated with 
Anterior Dislocation of the Humerus 
Author: Robert A. Meguid, MD, MPH 
Editor: Frank J. Frusica, MD 

A 17-year--old male presents to the emergency department 
after a right shoulder injury Slllltained while playing football 
Plain radiographs reveal. the humeral head displaced medial 
to the glenoid fossa. Which nerve is most likely injured in this 
type of dlsl.ocation? 

® Axillary nerve 

@ Median nerve 

© Raclial nerve 

@ Suprascapular nerve 

@ Sural nerve 

Answer: (A) Axillary nerve 

Rationale: 
Anterior dislocation of the humeral head can occur when 
force is applied to an abducted arm, further extending it. 
These are classic "football injuries." Anterior-posterior shoul# 
der radiographs reveal the humeral head displaced inferior 
to the coracoid process and medial to the glenoid fos.sa. This 
inJury is associated with tear of the anterior shoulder joint 
capsule, compression fracture of the humeral head poste
riolaterally, and possible damage to the axillary nerve as it 
is stretched around the humeral neclc. Axillary nerve deficit 
presents as sensory loss over the anterolateral aspect of the 
proximal shoulder. 

Recurrent dlslocation.s should be treated with surgical. cor
rec:tion. Posterior disloc:atl.on is not associated with a spec:11ic 
nerve injury but with seizures. The sural nerve innervates the 
posterolateral aspect of the lower leg. 

References: 
Duthie RB. Hoaglund FT. Orthopaedics. In: Schwartz Sr. 

Shires GT, Spencer FC. eds. Principle& of Surgery. 5th ed. 
New York, NY: Mc:Graw-Hillo 1989:1948-1949. 

Netter FH. Atla.s of Huwum Anatomy. 2nd ed. East Hanover, 
NJ: Novartis; 1997: plates 443, 445. 
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1M08 

Key word: Donor-site Healing in Split
thickness Skin Grafts 
Author: Justin B. Maxhimer. MD 
Editors: Paul N. Manson, MD, FACS, Gedge D. Rosson. MD, 
Anne J.W. Tong, MBBS, and Pablo A. Baltodano, MD 

A 32-year-old female requires a split-thickness skin graft after 
being involved in a car accident. A 1.2- x 6-an site is harvested 
from her lateral thigh andls implanted on her scalp without com
plicatl.ons. The healing rate at the donors~ is most relaa!d m: 

@ Amount of moisture kept on the donor site 

® Eplthel1al. appendages and thickness of graft 

© Epithelial appendages and width of the site 

@ Quality of semi-occlusive dressing 

® 'Ihickness of graft and moisture on donor site 

Answer: (B) Epithellal appendages and thickness of graft 

Rationale: 
Split-thickness skin grafts may be harvested from any surface of 
the body, but sites should be chosen d:l.at are ea.&1ly concealed in 
clothing. Common sites include the upper anterior and lateral 
thigh. The but:Cxlc:ks may be used as a donor site, but the patient 
may require assistance car:ir1g for the wound. The scalp is used 
for resurfacing areas of the ~too large for a full-thickness graft 
and Is especially useful in severe burns with limited donor~ 
availability. Because of its thickness, scalp skin may be repeat
edlyharvestedwithalmostnoriskofalopeciaorsubsequenthair 
growth at the recipient site. For hand wounds. the upper inner 
arm is a COSD'Ietlcally appealing donDr site. 

The donor site also must be dressed appropriately at the 
concluslon of a skin graft operation. Full-thickness donor sites 
closed primarily are dressed as are other wounds closed pri
marily. For spli.t-thickne.ss graft donor sites, achieving hemo
stasis can be facilltated with the application of a moist gauze 
containing epinephrine solution. 

Donor sites for split-thickness grafts heal spontaneously 
from epithelial cells remaining in epithelial appendages within 
the dermis and at the wound edges. Healing begins within 
24 hours of harvesting. and the rate of healing is directly pro
portional to the number of epithelial appendages remaining 
and inversely proportional to the thickness of graft harvested. 
When the epidermis has regenerated, it may be reharvested; 
however, each harvest may remove a portion of dermis that 
is not regenerated. The initial epithelium that is regenerated 
is very delicate and 1s easily disrupted by dressing changes. 
This is rationale to use a semi-occlusive dressing that does not 
need to be removed until healing is complete. Fmally, hyper, 
pigmentation may persist for many months following donor
site healing. and some individuals may develop hypertrophic 
scarring or even kelolds at the site. 

References: 
Kilinc H. Sensoz 0, Ozdemir R. et al. Which dressing for split

thickness skin graft donor sites? Ann Plast Srng. 2001;46(4): 
409-414. 

Petruzzelli. GJ, Johnson JT. Skin grafts. Otolaryngol Clm North 
Am.l9~7(1):25-37. 
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1M09 

Key word: Characteristics of Split-thickness 
Skin Grafts 
Author: Robert A. Meguid, MD, MPH 
Editor: Anthony P. Thfiu:o, DDS, MD, FACS 

Which of the following characteristics is an advantage of full# 
thickneM skin grafts (FTSGs) over split-thickness skin grafts 
(STSGs)? 

@ Appropriate for larger defects 

@ Better for contaminated tissue beds 

© Better resistance to infection 

@ Less nutritional demand 

@ Lower lnddence of contractul'es 

Answer: (E) Lower incidence of contractures 

Rationale: 
FTSGs have the advantage of lower incidence of contracture& 
compared with STSGs.ln addition, FfSGs from sinillar areas 
as the defect will afford superior color match compared to 
STSGs. For instance, periauricular skin serves as a close color 
match for a nasal defect. However, FTSGs have less resis-
tance to infection than STSGs, and are generally less useful 
for coverage oflarge areas. Due to the nature ofFTSGs, which 
have a higher nutritional demand and fewer cut vessels with 
which to absorb nutrients from the wound bed, they require 
more blood supply than STSGs. STSGs are generally more 
useful for coverage oflarger wounds, bacterial-contaminated 
surfaces, and granulatl.on bed. 

Reference: 
Bollinger RR. Autotransplantation. ln.: Sablston DC. Lyerly HK, 

eds. Textbook of Surgery. 15th e<l. Philadelphla. PA: W.B. 
Saunders; 1997:497-498. 

lMlO 

Key word: Treatment of Metastatic 
Ovarian Cancer 
Author: Susanna M Nazarian, MD, PhD 
Editor: Anne 0. Lidor. MD, MPH 

You are performing a laparoscopic: cholecystectomy on a 
64-year-old woman with a history of choleli.thiasis and vague 
abdominal pain. As you insert the camera through the supra
umbilical troou; you are surprised to find white cake-like 
tumor spreading from the left pelvis ac:roM much of the large 
intestine. You should: 

@ Perform a biopsy, convert to an open procedure, and 
perform complete surgical staging 

@ Perform a biopsy, convert to an open procedure, and 
remove aU involved organs 

© Perform a left oophorectomy 

@ Take a biopsy of the tumot; close. and await the 
pathology report to plan open surgery 

@ Take a biopsy of the tumot; remove the gallbladder, and 
1in1sh the case 

Answer: (D) 'Thke a biopsy of the tumor, close. and await the 
pathology report to plan open surgery 

Radon ale: 
Ovarian cancer is the number one cause of death from a gyne
cologic malignancy in North America. Part of this fatality 
stems from late diagnosis, as most women present only after 
the cancer has spread well beyond their reproductive sys-
tems. Some cases are discovered only inddentally, as in this 
scenario. 

In the setting descrlbed. lt would be wisest to obtain a 
biopsy and end the operation. The surgical treatment of meta, 
static ovarian cancer mandate.s rna:ximal debulking and po~ 
sfule multiorgan resection. as the extent of surgical debulldng 
dl.red:ly a1Ied:s patient curability. For this reason. 1t is advis
able to close the patient and discuss the impllcations and risks 
of the treatment. and possibilities such as permanent colo~ 
tomy. The patient should also be referred to a gynecologic 
oncologist for primary surgery, as they are more experienced 
with disease-specific considerations such as the placement of 
an intraperitoneal port for intraperitoneal chemotherapy. 

Intraoperatively, the goal of surgic:al debulking should be 
the removal of aU visible tumo& If all visible tumor cannot be 
safely excised, then a surgical objective ofleaving no residual 
tumor nodule measuring > 1 em in maximal diameter should 
be attempted. For women with advanced-stage epithel1al. 
ovuian cancer, overall survival is inversely proportional to 
the maximal diameter of residual disease, with patients left 
with no gross residual having the best survival outcome and 
chance of cure. Radical debulldng may entail multiple bowel 
resections and removal of all pelvic contents en maue in an 
extraperitoneal, ventraJ,to,dorsal technique: Bladder, uterus, 
adnexae, and rectosigmoid. Splenectomy, omentectomy, 
hepatic resection, and diaphragm stripping may be warranted. 
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Some .llll'"gi!Ons advocate second-look procedures to useas for 
further tumor, although the practl.ce is controversial 

Reference: 
Cannistra SA, Gersh.enson DM. Reclrt A. Ovarian cance.r; 

fallopian tube carcinoma. and peritoneal carcinoma. In: 
DeVita VT, Lawrence TS, Rosenberg SA. eels. Cancer Prln
ciplu and Practice of Oncowgy. 9th ed. Philadelphia, PA: 
Lippincott, Williams and Willdns;2011:1368-1391. 

lMll 

Key word: Treatment of Syndrome of 
Inappropriate ADH Secretion (SIADH) 
Author: Jonathan A. Forbes, MD 
Editor: Martin A. Mabry, MD, MPH 

A 22-year-old male (65 kg) is seen in the emergency depart
ment after a motorcycle accident that re.ml.ted in significant 
head and ma.xlllofaclal trauma. following lnitial evaluation 
and stabWza.tl.on. he is admitted to the Intensive care unit 
with lactated Ringer (LR) solution running at 125 mi./hr. Dur
ing the first 60 hours of his stay, his urine output gradually 
declines to 25 mLihr and his serum sodium drops from 136 to 
127 mEq/L. Hi& vital signs remain stable. Urine osmolarity is 
found to be 548 mOsmtL. Which of the following is the next 
best intervention? 

@ Add clemeclocycUne 600 mg BID 

@ Convert his fluid& &om LR to 3% normal saline 

© Increaae hill fluids to maiDtain urine output 
>0.5 mL/kglhr 

@ Start fludrocortisone 0.1 mg QDay 

® Stop his fluids entirely 

Anrwer: (B) Convert his fluids from LR to 396 normal sal.lne 

Rationale: 
This young man is suffering from acute onset of the syndrome 
of inappropriate antidiuretic: hormone (ADH) secretion 
(SIADH). This disorder is characterized by the unaolicited 
release of ADH independent of the body's Ullual mechanisms 
for osmostat regulation. Acute onset of S!ADH results in 
hyponatremia secondary to free water retention. Chronic: 
SIADH results in hyponatremia secondary to ftee water reten
tion and eventual volume expansion and natriuresis. SIADH 
does not affect the body's ability to regulate sodium handling 
and intravascular volume. 

Treatment of S!ADH Is centered upon free water restric
tion and, when necessary, salt administration. Careful moni
toring of fluid status, urine output. and serum sodium is 
essential, such that over- or under-correction does not ensue. 
In the asymptomatic hyponatremic patient with chronic 
S!ADH. free water restriction is the mainstay of therapy 
and is often sufficient by itself. In refractory cases of chronic: 
SIADH, daily salt tablets and a loop diuretic (which lowers 
urine osmolallty by direct interference with the countercur
rent concentrating mechanism) are often the next best step. In 
the rare patient with chronic SIADH in whom the aforemen
tioned interventions are not effective, agents that ac:t directly 
on the collecting tubule to diminish its respoD.lli.veness to 
ADH-including dem.eclocycline (300 to 600 mg BID) and 
llthium-are considered. 

In both acute and chronic: SIADH. it is important to 
remember that-as a rough approximation-the osmolarity 
of tluid administered enterally and parenterally must exceed 
that of the urine for the serwn sodium concentration to rise. 
The trauma pai:Wlt described above is su1ferlng from acute 
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onset of SlADH and is dependent on parenteral replacement 
of electrolytes and fiuid. We are told his urine osmolarity is 
548 mOsm/L. From this (remembering sodiwn hanclling and 
volume regulatl.on remain intact), we can roughly approximate 
that the electrolytes he receives in every liter of LR (osmolar, 
ity of274 mOsm/L) will be excreted in approximately 500 mL 
of urine. Thus, for every llter of LR he receives, he will retain 
500 cm11 of free water at his present level of ADH release. 
Converting his IVF to 396 normal saline will provide him with 
1,026 mOsm of electrolytes (513 m.Eq each of sodiwn and 
chloride) in every liter of fluid he is given. Allsuming ADH 
release and urine osmolarity remain constant, he will excrete 
this volwne of electrolytes in approximately 1,872 cm1 of 
fluid. In this manner, he will lose 872 cm11 of free water with 
every liter bolus of 396 normals aline he receives and his serwn 
sodium level will rise appropriately. 

The presence or absence of neurologic symptoms second
ary to hyponatremia and the severity of these symptoms will 
help to determine the goal rate of correction. Overly rapid 
correction should be avoided. as it can result in central pon
tine myelinolysis. 

References: 
Ad.rogue HJ, Madias NE. Hyponatremia. N Etfgl I Med. 2000; 

342:1581-1589. 
Decaux G, Waterlot Y, Genette F. et al. Treatment of the syn

drome of inappropriate secretion of antidiuretic: hormone 
with furosemide. N Engl I Ml!d. 1981;304:329-330. 

forrest JN, Cox: M. Hong C, et aL Superiority of demecloc:y
cllne over lithiwn in the treatment of chronic syndrome of 
inappropriate secretion of antidiuretic hormone. N Engl I 
Med. 1978;2.98:173-177. 

Rose BD. New approach to disturbances in the pluma sodiwn 
concentration.Am1Med.1986;81:1033-1040. 

Rose BD, Post Tw. CUnlcal Phy&lolcgy of kld-BIU8 and Elec
trolyte Dborder& 5th ed. New York. NY: McGraw-Hill; 
2001:729-733. 

Ve.rbalis JG. Pathogenesis of hyponatremia in an experimental 
model of the syndrome of inappropriate antidiuresis. Am 1 
Physf.ol. 1994s267:1617-1625. 

1Ml2 

Key word: Treatment of a Supracondylar 
Fracture of the Humerus in a Child 
Author: Eric: S. Weiss, MD, MPH 
Editor: Frank J. Frusica, MD 

The appropriate treatment for an s.-year,old with a completely 
displaced supracondylar &acture of the humerus (Gartland 
typeW)is: 

@ Closed reduction and immobilization 

@ Closed reduction and internal fixation 

© Elbow replacement 

@ Intramedullary rod placement 

@ Splinting and lmmob.lllzation 

Answer: (B) Closed reduction and internal fixation 

Rationale: 
Urilike adults, supracondylar fractures are common in chil
dren. A supracondylar fracture is located on the humerus, 
proximal to the growth plate. Management of these fractures 
depends on the severity of the injury. The Gartland classiti.
cation exists for characterization of supracondylar fractures. 
Specifically, Gartland type I fracture.s are nonclisplaced. Gart
land type ll fractures are partially displaced, and Gartland 
type mare totally displaced. for nondisplaced fractures, con
servative treatment (casting and immobilization) is sufficlent. 
However, for displaced fractures, closed reduction and per, 
cutaneous pin fixation in the operating room is necessary to 
ensure a proper reduction and stabilization. 

Reference: 
Moehring HD. Orthopedic surgery. In: Mulholland Mw, Lll

lemoe KD, Doherty GM. Maler Rv. Upchurch GR. eds. 
Greenfield's Surgery: Scientific Principles & Practice. 4th 
ed. Philadelphia, PA: Lippincott Williams and Wilkins; 
2006:2030-2032. 
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1Ml3 

Key word: Most Important Component in the 
Glasgow Coma Scale 
Author: Eric s. Weiss, MD, MPH 
Editors: Edward E. Cornwell Ill. MD, FACS, WACS, FCCM, 
and Albert Chi, MD 

On initial as.se.ssment the most important predictor of return 
of function In a patient with a severe head Injury is: 

@ Intrac:ranial pressure greater than 15 mm Hg 

® Overall Glasgow Coma Scale (GCS) score 

© Poor eye opening score component of the GCS 

@ Poor motor score component of the GCS 

® Poor verbal score component of the GCS 

Answer: (D) Poor motor score component of the GCS 

Rationale: 
The GCS was developed in 1974 as a way to assess patients in 
severe coma. It has subsequently been applied to the initial 
assessment of head injury 1n the trawna patient. Although the 
GCS is used as a prognostic indicator. it is not clear to what 
degree initial GCS correlates with subsequent return of func-
tion. AJJ. a result. several studies have COIUiidered the progno
sis for recovery from neurologl.c injury sustained In trawna.lt 
has become clear that functional status post injury does not 
correlate linearly with overall GCS; there is wriable improve
ment independent of initial GCS score. Mortality, however, 
does appear to correlate with GCS score tD some degree. The 
reason for imperfect correlatl.on is that other factors pre.sent 
In trauma patients can act as confounding variables lowering 
the GCS unrelated tD head injury. These factors include, but 
are not limited tD, hypotension, hypoxemia, and the presence 
of illicit drugs. When evaluating specific components of GCS, 
1t appears that initial motor function is the best component 
for predicting postoperative outcome both for survival and 
functional status. It should be noted that the prognostic abil
ity of even this component alone is imperfect and not abso
lute. Intracranial pressure measw-ementa do correlate with 
head injury severity but do not make up part of the initial 
trawna assessment. 

Glascow Coma Scale (GCS) 

EyeOpenlne 
Spontaneous 4 
To voice 3 
To pain 2 
None 1 
Verb1l R81ponae 
Oriented 5 
Confused 4 

Inappropriate words 3 
Incomprehensible sounds 2 
None 1 
Motor Reaponte 
Obeys commands 6 
Purposeful movement (pain} 5 
Withdraw (pain) 4 

Aexion {pain) 3 
Extension {pain) 2 
None 1 
GCS SUbtotal 3-15 

Raprilted with pennission from: Bulger EM. Prahospital and resuscitation 
care. In: M~tlolland MW, Ullemoe KD, Doherty GM, Maier RV, Upcflurch GR, 
eels. Gn!e.n6e/d's Su/iery. SciMtfflc Principles & Practice. 5ttl ed. Phladelphie, 
PA: Uppirteott Williams & Wilkins; 2011:332. 

References: 
Teasdale G, Jennett B. Assessment of coma andbnpaired con

sciousness: A practical scale. Lanat. 1974;2:81-84. 
Udekwu P, Kromhout-&hiro S, Vaslef S, et aL Glasgow Coma 

Scale score, mortality, and functional outcome in head
inJured patients. J 7rauma. 2004;56(5):1084-1089. 
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1Ml4 

Key word: Treatment of Epidermoid Cancer 
of Neck Lymph Nodes 
Author: Susanna M Nazarian, MD, PhD 
Editor: Anthony P. Thfiu:o, DDS, MD, FACS 

For an oral squamous «ill carcinoma with 4-mm depth of 
invasion without palpable lymph nodes, the appropriate sur~ 
gl.cal. treatment entails: 

@ Excision plus supraomohyoid neck clis.section 

@ Local excision alone 

© Radiatl.on therapy 

@ Radical neck dissection 

@ Sentinel lymph node biopsy using blue dye 

Answer: (A) Excision plus supraomohyoid neck clis.section 

Rationale: 
Patients with an oral cavity mucosal lesion of 3 to 5 mm thick
ness and no palpable lymph nodes have a 30% change of occult 
nodal disease. 'Ihese patients should Wldergo supraomohyoid 
neck dissection In additl.on to wide local excision. However, 
morbidity for this procedure can approach 30%, spurring the 
development of ultraselective lymphadenectomy. The use of 
blue dye or technetium-labeled colloid assists in the ldentlfi.
c:atlon of the sentinel lymph node(s), asln breast cancer sur
gery or melanoma. The use of sentlnal node biopsy to select 
patients with oral cavity cancer for nec:k dissection is Wlder 
investigation. 

Reference: 
Gall.egos-Hernandez JF, Hern4ndez,Hern6ndez DM, Flores

D1az R, et al. The number of sentinel nodes identified as 
prognostic factor in oral epidermoid cancer. Oral OncoL 
2005;41(9):947-952. 

1Ml5 

Key word: Optimal Cerebral Perfusion 
Pressure 
Author: Eric S. Weiss, MD, MPH 
Editor: David T. Efron, MD, FACS 

The cerebral perfusion pressure (CPP) in a patient with head 
injury llhould ideally be greater than: 

@ 30mmHg 

@50mmHg 

© 70mmHg 

@90mmHg 

@ llOmmHg 

Answer: (C) 70 mm Hg 

Radonale: 
CPP equals mean arterial pressure (MAP) minus intracra
nial pressure (ICP). CPP is the main determinant of cerebral 
blood flow. CPP should be 60 mm Hg to 75 nun Hg. and ICP 
20 mm Hg to 25 mm Hg.ln trawnatlc brain Injuries, second
ary ischemia due to low blood 11ow is further Injurious to the 
neuronal tissue. For this reason it is vital to keep the CPP at a 
level adequate for good cerebral perfusion. particularly in the 
setting of Increased ICP. Alternatively, treatments that lower 
ICP such as maln.taln.lng a hyperosmolar state are sometimes 
beneficlaL 

Reference: 
American College of Surgeons Committee on Trauma. Head 

trauma. ATLS: Advanud Thumuz Lifo Support for Doctors 
(Stl«knt CourMJ Mtmual). 8th ed. Chicago. IL: American 
College of Surgeons; 2008. 
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1Ml6 

Key word: Treatment of Necrotizing Fasciitis 
Author: Eric s. Weiss, MD, MPH 
Editor: Andrew M. Cameron, MD, PhD 

A 78-year-old African American female with hypertension 
and diabetes melli.tu& fulls in her kitchen and lacerates her 
right great toe. Three hours later, her famlly brings her to the 
emergency department because she has developed severe 
erythema migrating up her leg, fever to 40°C (l04°F), and 
a marked c:hange in her mental status. Examination of the 
wound reveals severe edema of the surrounding skin, marked 
erythema proceeding up the leg, and crepitus to palpation. 
Her laboratory values show a lac:tate of 6.7 nunol/L. What is 
the most appropriate course of treatment? 

@ Gram-negative antibiotic: coverage, IV fluid resuscitation, 
surgical debridement 

@ Gram-positive antibiotic coverage. IV fluid resusdtation. 
surgical debridement 

© Immediate surgl.cal debridement, IV fluid resuscitation, 
broad-spectrwn antibiotics 

@ IV fluid resuscitation, broad-spectrum antibiotics, 
observation 

® Observation, IV fluid resusdtation, surgical debridement 
after complete manifestation of disease (days) 

Answer: (C) Immediate surgical debridement, IV fluid 
resuscitation, broad-spectrum antibiotics 

Radonale: 
Necrotizlng soft tl.ssue infections are some of the most severe 
infections encountered ln medical practice. Infections gener
ally involve the superficial and deep fascia with mortality rates 
as high as 40%. Clinical manifestations generally include ery
thema and necrosis of the infected area, grayish •dishwater" 
fluid emanating from the wound, blebs, severe pain, and signs 
of hemodynamic compromise. Early presentation or disease 
in patients with immunosuppressed states may lac:k these 
more overt clinical signs, though often have severe pain out 
of proportion to examJne the findings. Patients with under
lying diseases such as diabetes mellitus or malignancy may 
suife.r from nec:rotizlng fasclltls ln higher proportions. Infec
tions tend to be polymicrobial in nature with gram-positive 
organisms suc:h as staphylococci and streptococci (aerobic 
and anaerobic:), gram-negative enteric bacteria, and gram
negative anaerobes being frequently identi1ied. 

Early recognition is essential, followed by prompt, aggres· 
sive, and extensive surgical debridement to remove all devi
talized and infected ti&Jue. In addition, broad-spectrum 
antibiotics, IV fluid resuscitation, hemodynamic: monitor
ing, and nutritional support afi'ord patients the best chance 
of surviwl.. Surgical debridement ls often mutilating with 
resection of several centimeters of grossly normal, healthy 
tillsue beyond all signs of infection. Observation of any kind 
is never appropriate with a suspected necrotizing soft tissue 
infection. 

References: 
Dellinger EP. Surgical infec:tions. In: Mulholland MW; Lil

lemoe KD, Doherty GM. Maier RV, Upc:hurc:h GR, eds. 
Gnre".field's Swgery: Scienti.ficPri11cipks 1}, Practice. 5th ed. 
Philadelphia, PA: Lippincott Williams and Wl.lldns; 2011. 

Glbran N. Burns. In: Mulholland MW; Lillemoe KD, Doherty 
GM. Maler RY, Upc:hurc:h GR, eds. Gru".field's Surgery: 
Scientific Pri11cipks & Prac.tice. 5th ed. Philadelphia, PA: 
Lippincott Williams and Willdns; 2011. 
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1Ml7 

Key word: Treatment of Parotid Mass 
Authora: Benjamin S. Brooke, MD, PhD, and Michele A. 
Manahan, MD 
Editor: Anthony P. Tufaro, DDS, MD, FACS 

A 59-year-old healthy female pre~ents complaining of a palpa
ble mass along the junction between the angle of her mandible 
and nea on the left side. A history and physical examination 
reveals no other symptoms. An ultrasound study shows a 
2-cm mass in the superficial. lobe of the parotid gland. A fine
needle upiration biopsy is performed, which shows a mixture 
of epithelial and mesenchymal cella c:onaistent with a diagno
sis of benign pleomorphic adenoma. How should this parotid 
mass be managed? 

@ aose observation fur change in size or development of 
symptoms 

@ Radiation therapy 

© Simple enucleation of the mus 

@ Superficial parotidectomy with adjuvant radiation 
therapy 

@ Superficial parotidectomy with preservation of the facial 
nerve 

Answer: (E) Superficial parotidectomy with preservation of 
the facial nerve 

Rationale: 
While salivary gland tumors (parotid. submandibular. and 
sublingual gland) are relatively uncommon, 75% to 8096 are 
found in the parotid gland. The majority of parotid gland 
tumors are benign and asymptomatic when diagnosed. 

Fine-needle aspiration has 95% sensitivity in detecting sali
vary gland neoplasms. Parotid duct intubation and sentinel 
lymph node biopsy do not have roles in initial operative plan
ning fur parotid masses. Indsional and exdsional biopsies are 
technically more complicated and have higher risks of nega
tive outcomes than does fine-needle aspiration. 

Parotidectomy is the mainsaty of treatment for benign 
tumors, with the location and size of tumor determining the 
extent of resection. While most tumors can be removed with 
a supernc:lal parotidectomy, a total parotidectomy is usually 
necessary if the lesion is deep or cannot be resected with a 
cuff of normal tissue. Care is taken to not injure or sac:rifu::e 
the faclal nerve during these procedures. Simple enucleation 
of the tumor is usually not recommended because of the high 
lnc:ldenc:e oflocal recurrence. 

Common Salivary Neopla1ma 
Benign 

Pleomorphic adenoma (benign mixed tumor) 
Wartllin tumor {papillary cystadenoma lymphomatosuml 
Basal cell adenoma 
Oncocytoma 

Malignant 
Mucoepidermoid careinoma 
Adenoid cystic careinoma 
Acinic cell carcinoma 
Salivary ductal adet1ocarcinoma 
Careinoma ex pleomorphic adenoma 
Adenocarcinoma NOS 

Reprirrtld with pennission from: Miller MC, Moyer JS, Teknos TN. Head ai'ICI 
neck. In: Mulholland MW, Ullemoe KD, Doherty GM, Mayer RV, Upchurch GR, 
eds. Greenfield's Swgery; Scientfflc Princ(ptes & Pnlctice. 5ttl ed. Philade~ 
()Ilia, PA: Uppileott Williams & Wilkins; 2011:615. 

Reference: 
Miller MC, Moyer JS, Teknos TN. Head and Neck. In: Mulhol# 

land Mw, Lillemoe KD, DohertyGM, Maier RV. Upchurch 
GR, eds. Grunfiekls Srsrguy: Scienti.fic Principles & Pnzc
tiu. 5th ed. Philadelphia, PA: Uppincott Williams and 
Wllldns; 2011. 
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Facial nerw 

Posterior auricular 
nerve and a.rtary -

E Cranial nllMls XI, X. XII 

B 

Digastric muscle 
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---Tempollll blwlch1.18 

--Zygomatfc branches 

Buccal branches 

- ----4r---Marginal mandibular 
branch 

cervical blwlch 

Superficial lobe 
of parotid gland 

Facial nerve 

-------Superficial tempollll 
anery and vein 

Temporal branchu 
of facial nllMl 

Transwree facial 
anery and vein 

---Parotid duct 

Posterior facial win 

Poeterior belly of 
digastriC musCle 

SUperficial parotidectomy. A: The standard Blair iACision or the cosmetically ~erior rflytidectorny incision may be us ad. 8: Brandl as of the facial nerve course 
between U!e superficial and deep lobes of the parotid. C: The main trunk of the facial nerve is identified 8 mm deep to the tympanomastoid Slllllre line and at 
the same level as U!e digastric muscle. D: The nerve is then dissectl!d distally, separating it from U!e substance of the parotid. E: Schematic representation of 
1he relationship between the parotid and surrountlng structures. Reprinted v.itlt permission from: Miller MC, Moyer JS, Teknos TN. Head and neck. In: M~tlolland 
MW, Lillemoe KD, Doherty GM, Maier RV, Upcoorch GR, eds. Greenllelcfs Sulgery: Scienlific Princ~les & Practice. 5th ed. Philade_,hia, PA: Lippincott Will ins & 
Wilkins; 2011:616. 
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1Ml8 

Key word: Treatment of Buccal Squamous 
Cell Carcinoma 
Authors: Robert A. Meguid, MD, MPH, and Susanna M. 
Nazarian, MD, PhD 
Editor: Anthony P. Tufaro, DDS, MD, FACS 

A 57~year-old woman presents with a biopsy-proven 4.!k::m. 
buccal mucosa squamous cell carcinoma (SCC) of her right 
cheek. with no lymph nodes palpable or visible on computed 
tomography. What is the most appropriate management? 

® Local excision 

@ Radiation therapy 

© Wide resection with mDclified radical neck dissection 
and postoperative radiation 

@ Wide resection with radical neck dissection 

@ Wide resection with supraomohyoid neck dissection 

Answer: (E) Wide resection with supraomob:yold neck 
dissection 

Radonale: 
sec of the buccal mucosa comprises only 10% of all oral 
SCCs. In Westl!m Europe and the United States, SmDking 
and alcohol are the prime risk &.ctors for sec of the buccal 
mucosa, whereas betel nuts are a cause of much of the dl.sease 
ln Southeast Asia. 

Staging for buCQ). sec follows that for other head and neck 
cancers, with a tumor more than 4 em in greatest dimension 
representing a T3lesion. Combined with a clinic.ally negative 
neck, the patient in this scenario is stage m. 

Treatment is based on staging, with stage I to stage II buc
cal sec treated with local excision (0.5- to 1-cm margins). 
More advanced SCC warrants local resection with locore
gional neck dissection in the event of a clinically negative neck 
(N0 neck), as in this scenario. Therapeutic ned: dissection is 
Indicated for cllnl.cally palpable lymph nodes (N+ neck). A 
supraomohyoid neck dissection includes levels I, II, and lli: 
the submental and submandibular lymph nodes, upper jugu
lar lymph nodes, and middle jugular lymph nodes respectively. 

Postoperative radiation is lndlcated for patients who do not 
undergo a neck dissectl.on, those with multiple lymph node 
metastases, and those with extranodular spreading. In addi
tion, postoperative radiation may be helpful to those with 
perineural or perivascular growth. 

See staging table from l.M06. 

References: 
Coppen C. de Wilde PC, Pop LA, et aL Treatment results 

of patients with a squamous cell carcinoma of d\e buccal 
mucosa. Oral Oncol. 2006;42(8):795-799. 

lseli TA, Rosenthal EL. Skin lesions: Evaluation, diagnosis, and 
management. In: Cameron JL, Cameron AM. eds. Cummt 
SurgtcaiThtrapy. lOth ed. Philadelphia. PA: Mosby; 2011: 
621-625. 

Newkirk KA, Holsinger FC. Cancers of the head and neck. 
In: Feig BW, Ching CD, eds. The MD. Anderson Surglc4l 
Oncology Handbook. 5th ed. Philadelphia, PA: Upplncott 
Williams and Wllkins; 2012. 

Patel SG, Shah JP. TNM staging of the head and neck: striv~ 
ing for uniformity among diversity. CA Cancer I Clm. 
2005;55:242-258. 

Sabel MS, Johnson TM, Bichak}lan CK. Cutaneous neo
plasms. In: Mulholland MW; Lillemoe KD, Doherty GM, 
Maier RV, Upchurch GR, eds. Gremfold's Surgery: Scitm
tifo; Prmcipks & Pracl:ice. 5th ed. Philadelphia, PA: Lippin
cott Wllliams and Wilkins; 2011. 
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1Ml9 

Key word: Diagnostic Test for a Solitary 
Neck Mass 
Author: Eric s. Weiss, MD, MPH 
Editors: Paul N. Manson, MD, FACS, Gedge D. Rosson. MD, 
and Pablo A. Baltodano, MD 

A 58-year-old man presenta with an asymptomatic right ante
rior neck mass in the thyroid region. What Is the most appro
priate diagnostic test for this man? 

@ Exploratory surgery 

@ Fme-needle aspiration (FNA) 

© History and physical examination 

@ Scintigraphy 

(]) Ultrasound 

Answer: (B) Fine-needle aspiration (FNA) 

Rationale: 
The most common solitary anterior neck mass i& a thyroid 
nodule. The first step in the workup of any solitary neck mass 
is to perform a complete history and physlcal. examination. 
Key aspects include age, history of radiation treatment, stri
dor, unintentional weight loss, family history, and dysphagia. 
In addition. thyroid function tests should be ordered includ
Ing a serwn TSH concentration. FNA biopsy remains the ini
tial diagnostic test of choice for solitary thyroid masses, and 
serves several functions. First, it allows the examiner to deter
mine if a solid or cyme mass is present. Second, cytologic: 
evaluation of the tissue allows determination of malignant 
status. When nodules are suspldous for neoplasm, scintigra
phy can be further performed to assess for malignancy prop
erties. Functional nodules are rarely malignant. When neck 
masses are present that do not appear to originate ftom the 
thyroid gland. a CT scan can also be useful for diagnosis. 

Reference: 
Mcintyre RC, Haugen BR. Thyroid nodule. In: Norton LW. 

.Eiseman B, Stlegmann GV, eds. Surgical Decl$ion Maldng. 
4th ed. Phlladelphla, PA: W.B. Saunders Company; 2000: 
218-219. 

1M20 

Key word: Treatment of Rectal Bleeding after 
Laminectomy 
Author: Susanna M. Nazarian, MD, PhD 
Editor: Frank J. Frassica, MD 

A 58--year-old woman is experiencing bright red rectal bleed
ing after undergoing a lumbar laminectomy 3 days ago. She 
has been stable and was transferred out of the intensive care 
unit the morning following her surgery, but she continues to 
report a sigrillic:ant amount of bade pain. What Is the most 
likely etiology of her rectal bleeding? 

@ Constipation 

® InJury to the median sacral artery during surgery 

© InJury to the middle rectal artery during surgery 

@ Injury of the sacral plexus during surgery 

® Rectal cancer 

Anrwer: (A) Constipation 

Rationale: 
Heavy narcotic: use, often associated with splnalsurgery, can 
lead to constipation and anal fissures from straining. Patients 
should be administered a stool softener along with narcotics 
to prevent this complication. 

Onc:e a patient is experiencing constipation, adequate 
hydration should be ensured. Although effective, supposito
ries are contraindicated if the patient is experiencing rectal 
bleeding secondary to anal fissures. Laxatives such as magne
sium citrate increue the water content in stool via an osmotic 
effect. The polysaccharides lactul.ose and sorbitol function 
similarly. Caution should be exercised in administering these 
agents in the postoperative setting, as they can promote bloat
ing, flatulence, and fluid loss. Bisacodyl and senna promote 
peristalsis of the colon by stimulating paruympathetic nerves. 

01her drugs that can lead to delayed transit of feces Include 
antichcllnerglcs, c:aldum- or alwnirnun-ba.sed compounds, iron. 
anticonvulsants, antideplUSIIII.ts, antihistamines, barium, bis
muth. medi.amons for PaJ:kinson disease, mllllde rela.xanta, and 
psychotropic~· A patient who su1Iered arterial or nerve inJu
ries during surgery would have presented. much earlier with hema
tomas, bowellschemla. or con:esponding detidts. 

Rec:tal bleeding demands digital and anosc:opic examina
tion to rule out tumors. However. a more likely etiology of 
the bleeding in this acenario is bleeding from anal fissures or 
hemorrhoids. 

References: 
Keighley MRB. Functl.onal bowel disorders. In: Flsch.er JE, 

Bland KI. eds. Ma&tery ofSurgery. 5th ed. Phlladelphla, PA: 
Lippincott Williams and Willcins; 2007:1638. 

Micromedex. Bisac:odyl. http://www.microm.edexsolutions. 
com/micromedex2/librarian/ Accessed March 1, 2013. 

Wick EC. Colonic and red:al anatomy and physlDlogy. In: 
Mulholland MW; Ullemoe KD, Doherty GM, Maler RV, 
and Upchurch GR, eds. Grunfieltls Surgery: Scientific 
Principles & Practice. 5th ed. Philadelphia, PA: Lippincott 
Williams and Wdkina; 2011. 
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1M2 I 

Key word: Treatment of Penetrating Renal 
Trauma 
Author: Robert A. Meguid, MD, MPH 
Editor: Arthur L. Burnett, MD, MBA. FACS 

A 24-year,old male is brought to the emergency room after 
being stabbed in the right flank. Urine is grouly positive fur 
blood, and oomputed tomography (CT) shows contrast extrav
asation from the .tuperlor pole of the right kidney. Operative 
exploration confirms cortical inJury, but no InJury Is noted to 
the hilum or pelvis. How should this kidney be managed? 

@ Debride devitalized tissue and repair it primarily 

@ Divert the right ureter to the left ureter 

© Perform a partial right nephrectomy 

@ Perform a right nephrectomy 

® Washout and pack the right kidney 

Anner: (A) Debride devitalized tissue and repair it primarily 

R.tlonale: 
Renal trauma is divided Into minor and maJor inJuries to the 
kidney. Minor injuries are 1ubclusi1ied into (1) contusion 
of the parenchyma. (2) shallow laceration of the cortex, and 
(3) furniceal cliaruption. Major injuriea are subclasaified aa 
(1) Injury to the renal pedicle, (2) injury to the renal pelvis or 
ureter, (3) deep inJury of the parenchyma with Intact capsule. 
(4) deep injury of the parenchyma with disrupted capsule, 
(5) shattered kidney with intact capsule, mel (6) shattered kid
ney with diarupted capsule. 

Management of trauma to the kidney, blunt or penetrating, 
ls dictated by the Intent to preserve the affected kidney and 
maintain renal function. If pos51'ble, preoperative arteriogra, 
phy should be obtained. In the operating room, vascular pedi~ 
de control ahould be obtained before opening Gerota capsule. 

Hllar inJuries usually necessitate nephrectomy. InJury to the 
renal pelvis or proximal ureter should be debrided and attempts 
made for primary repair. Devitalized, nonfunctional renalseg~ 
.menb should be debrided, but any vascularized fu.nctional tis
sue should be preserved lf poul.ble. Therefore. in the example 
given, a partial or total nephrectomy should be avoided, and 
the injured tissue debrided and repaired prlmarlly. 

Of note, almost all renal injuries due to gunshot wounds 
are aasociated with concomiburt intra-abdominal injuries 
(~ to 1009'), and molt due to .tab wounds u well (fJOW> 
to 75%). Eighty-five percent of renallnJurles are minor and 
may be managed expectantly. Ten percent of renal injuries 
require immediate operative intervention due to extensive 
hemorrhqing. Sequelae of theae injuries include late bleed~ 
i.ng. hypertmaion. abKeU formation. and secondary nephreo
tomy. Five percent of renal injuries fall in between clear 
indications for either immediate operative intervention or 
observation, and may be managed either operatively or non
operatively, including a.ngiographic embolization. 

Reference: 
Jurlcovic:h GJ, Carrico q. Trauma. In: Sabiston DC, Lyerly HI<, 

eds. 'Ibtbook of Swpry. 15th ed. Philadelphia, PA: W.B. 
Saunders; 1997:328-329. 

1M22 

Key word: Inhibition of Keloid Formation 
Author: Robert A. Meguid, MD, MPH 
Editors: Paul N. Mamon. MD, FACS, Gedge D. Roason, MD, 
Anne J.W. Tong, MBBS, and Pablo A. Baltodano, MD 

A 24-year-old African American woman pre~ents to your 
clinic: for exdsion of a .tuapldous skin lesl.on on her c:hest. 
She reporu a history of keloid formation. as evidenced by a 
hypertrophic: midline indslon for a cesarean section 6 months 
ago. Which of the following techniques hu the most favorable 
resulta for inhibiting keloid formation? 

@ lntralesional steroid injection following keloid excision 

@ Radiotherapy following keloid exclslon 

© 'lluue necro.tls factor-alpha (TNF-cx) Injection fol
lowing kelold excision 

@ Tocopherol (VItamin E) topical application follow-
Ing kelold excision 

® Tretinoin ol.ntm.ent application following keloid exdsl.on 

An&wer: (A) lntraleaional llb!roid injection following keloid 
f!ltd.don 

Rdonale: 
Keloids are the abnormal development of scar tissue that 
projects beyond the original wound m.argins. Keloids should 
be distinguished &om hypertrophic acars, which are raised 
and thick but do not grow beyond the margins. Hypertrophic: 
scan are much less likely to recur after surgic:al excision than 
keloids. Inherited in an autosomal dominant manner, keloids 
are seen most commonly in darkly pigmented patients and 
occur 5,_, to 1~ of the time following injury of the dermis. 
Kelolds and other hypertrophic scars are characterized by 
excess production of fibroblast-derived extracellular matrlx 
proteins, especlally collagen, exc:eeding the activity of collage, 
nase. Scars develop within 6 to 8 weeks of reepithelialization, 
maturing at 6 to 18 months. Avoiclance of scar formation is 
l.dea1. espedally In the above--mentioned at-risk patlenta . 

Intralesional corticosteroid Injection, following surgic:al 
exdslon (if scars already exist), is considered the most typic:al 
first-line therapy for keloids.lnitial injections into the healing 
wound are made either intraoperatively or at the time of .tuture 
removal. followed by weekly InJections for 2 to 5 weeks, and 
aubsequently monthly injecti011.1 for 4 to 6 months. Response 
iJ between 9296 and 95,_,, and recurrence rates range from 
~ to 5096. The mechanism of eB'ect ia thought to be via inhi
bition of leukocyte and monocyte mip:ation. vaaoc:onstriction 
of the wound becl, and inhibition of keratlnoc:yte and fibro
blast prollferation. Side etfect:s of steroid Injection include 
pain &om injection, hypopigmentation of scars, skin atrophy, 
and rebound dfec:ts from steroid use. Of note, the recurrence 
rate afb!r surgical exciaion alone hu been reported to be 
between 4596 and 100%. 

Silicone gel application to healing wounds has been found 
to decrease hypertrophic scar recurrence. Silicone gel sheets 
or silicone gel itself are applied to wounds 2 weeks after heal~ 
ing begina, and left on for 12 to 24 hours until scar maturation 
occurs. Wh1l.e theae help prevent hypertrophic: scarring, they 
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can result in widened and atrophic acars. No Ievell studies 
support sillcone gel appll.catl.on for hypertrophic scars. 

The standard of care for treatment of hypertrophic scars at 
many burn centers is currently pressure therapy. Elastic gar
ments are used to apply pressure to wounds to both prevent 
and treat hypertrophic scars. However, the evidence to sup
port their use is controversial and largely based on anecdote 
and case study. No level I or n studies support pressure ther
apy for hypertrophic scars. 

While thought to be promising, laser therapy for destruc-
tion of hypertrophic scars ill associated with high recurrence 
rates. Ukewise, radiotherapy as an alternative to steroid 
injection has met with mixed results, but can be valuable for 
patients who have failed prior excision attempts. 

TNF--cx is experimental therapy, used in the treatment of 
melanoma. Tretinoin is a Vitamin A preparation used to treat 
acne. Tocopherol. or Vitamin E, has been anecdotally used 
to m.inimize scar formation after surgery, In topical prepara
tions. However, at present. no conclusive evidence exists to 
support the use of Vitamin E for treatment of hypertrophic: 
acars or kel.o.ids. 

Whll.e true kelolds recur in up to 100% of cases, the two 
most common. standard treatments that have been demon
strated to have reasonable efficacy are steroid injection fol
lowing surgical excision, and silicone gel sheet application 
prior to keloid formation. Some recent studies have dem
onstrated the potent1ally positive effects of top1c:al or intral
eslonal antineoplastic agents, such as interferon. bleomycill, 
mitomycin C, and 5-tluorouracU. Unfortunately, molecular 
mechanisms behind keloid development and treatment effect 
are still poorly understood. and this topic should be consid
ered in evolution. 

References: 
Atiyeh BS. Nonsurgl.cal management of hypertrophic scars: 

evidence-based therapies, standard practices, and emerg
ing methods. Authetic Plast Surg. 2007;31:468-492. 

Donkor P. Head and neck keloicl: treatment by c:ore excision 
and delayed intral.esional injection of steroid. J OmlMaxit
lofac Surg. 2007;65:1292-1296. 

DuraniP,BayatA.Levelsofevidenceforthetreatmentofkel.old 
dJsease./ PlaiJt Recomtr Aesthet Surg. 2008;61 (1):4-17. 

Jalali M, Bayat A. Current use of steroids in management of 
abnormal raised skin scars. Sw:geon. 2007;3:175-180. 

Robles DT, Berg D . .Abnormal wound healing: keloids. CUn 
Dermatol. 2007;25:26-32. 

Shrldhararu SM. Ma.garakis M, Manson PN, et ai. The emerg
ing role of antineoplastic: agents in the treatment of 
keloids and hypertrophic scars: a review. Ann Plast Slug. 
2010;64(3):355-361. 
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Key word: Treatment of Pelvic Fractures 
Author: Robert A. Meguid, MD, MPH 
Editor: Frank J. Frasaica, MD 

A 23--year~old male pedestrian is brought to the emergency 
department after he was pinned between a truck and a tele
phone pole. He complains of infraumbillc:al, pelvic, and hlp 
pain. Pelvic plain radiographs reveal an open-book fracture 
with bllateral sacroiliac dislocation. Which of the following is 
the most appropriate initial management of this patient? 

@ External fixation of the pelvis when he becomes hemo-
dynamically unstable 

® Immediate open reduction and internal fixation whlle 
he is hemodynam.ic:ally stable 

© Immediate placement of two 16-gauge peripheral IVs 

@ Nonoperative management of the pelvic fracture, with 
extended bed rest while he is hemodynamical.ly stable 

® Placement of a pneumatic antishock gvment when he 
becomes hemodynamically unstable 

Answer: (C) Immediate placement of two 16-gauge peripheral 
IVs 

Rationale: 
When a trauma patient has the combination of a pelvic frac
ture and hemodynamic instability, it is paramount that the 
source of bleeding is rapidly determined. Active external, 
intraperitoneal, or intrapleural bleeding must be controlled 
prior to contained bleeding into the retroperltoneum, extrem
ities, or retropleural. space. Management is always initiated by 
obtaining large-bore IV access, bolus administration of intra
venous cryRalloid fluid, and obtaining type 0 negative packed 
red blood cells, fresh frozen plasma, and platelets for possible 
transfusion. 

Following this, the major source of hemorrhage must be 
ident11ied. Pelvic fractures with possible pelvic hemorrhage 
often result in intra~abdominal hemorrhage as well After 
ruling out external and intrathoracic hemorrhage, intraperi
toneal and retroperitoneal bleeding must be considered. This 
can be accomplished by performing a deep peritoneal .lavage 
(DPL) supraumbilically or more commonly today, a focused 
abdominal sonogram for trauma (FAST) examination. Angi~ 
ography may be both diagnostic and therapeutic (via embo
lization of bleeding pelvic vessels) but may not be possible 
immediately. 

Operative Intervention is indicated if the patients dem
onstrate hemodynamic: instability that does not respond to 
aggressive resuscitation methods, if angiography is unsuc-
cessful at controll1ng arterial bleeding. if the source of bleed
ing is venous or cancellous bone, and/or In the presence of an 
open pelvic fracture. 

While external fixation of the pelvis (or application of a 
pneumatic antishock garment) is recommended by some to 
control fracture-related hemorrhage, it may delay angiog
raphy and limit the surgeon's ability to adequately place the 
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appropriate incision& for open reduction and internal fixation 
of the pelvic fractures. 

Hemodynamically stable patients should undergo elective 
open reduction and internal fixation within 3 to 10 days of 
the injury, after they have been fully resuscitated and had a 
thorough and complete trauma evaluation. Unstable pelvic 
fractures, including those with sacroiliac dislocation, are best 
managed with operative treatment. Temporary stabilization is 
done with a pelvic binder in the emergency room. 

Reference: 
Cryer HG, Johnson E. Pelvic fractures. In: Feliciano DV. 

Moore EE, Mattox KL, eds. Thwma. 3rd ed. Stamford, CT: 
Appleton and Lange; 1996:635-660. 

1M24 

Key word: Prophylaxis against Venous 
Thrombosis 
Author: Bonnie E. Lonze, MD, PhD 
Ecit:Drs: James H Black Ill. MD, FACS, and Christopher J. 
.Abularrage, MD 

Current guidelines for prophylaxis against venoWI thrombo~ 
embolism call for risk stratification before detennJning a p~ 
phylaxis strategy for a particular patient. The group of patients 
with the highest rlsk for venoWI thromboembolism includes 
those undergoing hip arthroplasty, major trauma, spinal cord 
injury, and those with a history of prior venous thromboem~ 
bolism. What is the approximate incidence of deep venous 
thrombosis (DVT) in this group of patients? 

@ l%tol0% 

@ 10%to20% 

© 40%to50% 

@ 50%to60% 

@ 70%to80% 

Answer: (B) 10% to 20% 

Rationale: 
Venous thromboembolism is one of the most common post
operative complk:ations observed in surgical patients. The 
ovuall incidence of DVT in surgical patients wries widely 
based on the method of study and the patient population 
evaluated. The American College of Chest Physicians devised 
a widely accepted riak stratification system. grouping patient& 
into low, moderate, high. and highest risk fur venous thromb~ 
embolism. Factors that contribute to a particular patient's risk 
include the following: Age, type of surgery. trauma. spinal cord 
injury, immobilization. history of previous venous thromb~ 
emboliam. malignancy. hypercoagulable state (including preg... 
nancy or thrombophilia), and obesity. The approximate risk of 
proximal venous thromboembolism without thromboprophy
laxis stratified by category ls: 

• Low risk (young patient, minor surgery): 0.4% 
• Moderate risk (older patient, minor surgery or young 

patient, minor surgery): 2% to 4% 
• High rlsk (older patient, major surgery): 4% to 8% 
• Highest risk (major trauma, spinal c:ord injury, hip/knee 

arthroplasty, hip fracture surgery, patients with malig
nancy, thrombophilia, or history of prior venous throm~ 
boembolism): 10% to 20% 

The risk in postoperative patients without prophylaxis 1s 
even more staggering when considering venous thromb~ 
embolism in any location. not jWit those that are proximally 
located. 

• Low risk <10% 
• Moderate rlsk 10% to 40% 
• High rlsk 40% to 80% 
The recommendations for the method of prophylaxis 

are also based on the risk stratification system. Nonphar~ 
mac:ologl.c methods such as early ambulation. compression 
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stockings, and pneumatic compression devices are generally 
suffi.dent for low-risk patients. for moderate and hJgh-rlsk 
patients, a combination of nonpharmacologlc and pharmaco
logic methods such as low-dose unfractionate<l. heparin is rec
ommended. For highest-risk patients, low-molecular-weight 
heparin and occasionally warfarin are recommended. 

References: 
Geert& WH. Bergqvist D. Pineo GF, et al Prevention of venoWI 

thromboembolism: American College of Chest Physidans 
evidence-based clinical practice guidelines (8th edition). 
Chest. 2008;133:3818-4538. 

Kaboli P. Henderson MC, White RH. DVT prophylaxis and 
anticoagulation in the surgical patient. Med Clin North 
Am. 2003;87:77-110. 
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Key word: Characteristics of Sentinel Lymph 
Node Biopsy 
Authon: Michele A. Manahan, MD, and Robert A. Meguid, 
MD, .MPH 
Edlton: Julie R. Lange, MD, ScM. FACS, and Mehran Habib!. 
MD, MBA 

A 74-year-old former gardener presents with a suspicious, 
irregular mole on his left upper arm. Of note, there is no evi
dence of ulceration. Which of the following scenarios would 
warrant a sentinel lymph node biopsy? 

@ 0.5-mm thick melanoma of the arm with no clinical 
nodal metastases 

® 0.8-mm thick melanoma of the arm with ulceration with 
no clinical nodal metastases 

© 2-mm th.1ck melanoma of the arm with axillary 
lymphadenopathy 

@ 3-mm th.1ck melanoma of the arm with pulmonary 
metastases 

® 4.5-mm thick melanoma of the arm with known metas-
tasis to the brain 

Anrwer: (B) 0.8-mm thick melanoma of the arm with 
ulceration with no clinical nodal metastases. 

Rationale: 
The goal of sentinel lymph node biopsy is to improve accuracy 
of disease staging, in order to more appropriately determine 
treatment. Sentinel lymph node biopsy is recommended for 
melanomas H mm thick without clinical evidence of regional 
nodal involvement or distant metastases. Sentinel node 
biopsy can also be considered for melanomas <1 mm in thick
ness if the primary site shows histologic ulceration. a deep 
Clark level. or has an elevated mitotic rate. 

References: 
Balch CM. Houghton AN, Sober .AJ, et al. Cutaneous Mskv 

noma. 3rd ed. St. Louis, MO: Quality Medical Publlshing; 
1998:229. 

Balch CM, Cascinelli N. Sentinel-node biopsy in melanoma. 
N Engl I Med. 2006;355(13):1370-1371. 

Morton DL, Thompson JF, Cocl:u:an AJ. et al SentineJ..node 
biopsy or nodal observation in melanoma. N &gl 1 Med. 
2006;355(13):1307-1317. Erratum in: New England Jour
nal of Medicine. 2006 Nov 2;355(18):1944. 
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1M26 

Key word: Poorest Prognosis in Cerebral 
Trauma 
Author: Jonathan A. Forbes, MD 
Editor: David T. Efron, MD, FACS 

A 58,year,old woman is rushed to the emergency department 
following an explosion in her basement that resulted in a 
shower of metallic shrapnel and multiple penetrating injuries. 
Her Glasgow Coma Scale (GCS) on arrival is 8. Noncontra.st 
computed tomography (CT) of the head reveals one of the 
metallic fragments to have penetrated the inner table of the 
skull Which of the following characteristics of this scenario 
portends the poorest prognosis, given her preresusdtation 
GCSscore? 

@ Age>SS 

@ Blast injury 

© Female gender 

@ Penetrating mechanism of injury 

@ Time of transportation 

Answer: (D) Penetrating mechanism of injury 

Rationale: 
In a study published in 2004, Dem.etrla.des et al evaluated 
7,764 head inJuries over the course of a IO,year period in an 
attempt to identify characteristl.cs in11uendng mortality fol
lowing head trauma. They found that the prognostic value of 
GCS was altered significantly in certain situations. Specifi., 
cally, given identical preresuscitation GCS scores: 

1. Individuals whose mechanism of head injury was pen, 
etrat:ing in nature were 4.8 times as likely to die u those 
who had experienced blunt head injury. 

2. IndMduals older than the a.ge of 55 were 3.3 times as likely 
to dl.e as those under the age of 55. 

3. Individuals of female gender were 1.5 times likely to die as 
those of male gender. 

Thus, (D) is the correct answer. 

Reference: 
Demetriades D, I<uncir E, Murray J, et ai. Mortality predi(# 

tion. of head Abbreviated Injury Score and Glasgow Coma 
Scale: Analysis of 7,764 head injuries. 1 Am CoH Surg. 
2004,.!99-.216-222. 

1M27 

Key word: Anatomy of the Right Renal Artery 
Author: Robert A. Meguid, MD, MPH 
Editor: Arthur L. Burnett, MD, MBA.. FACS 

Which of the following statements is correct regarding the 
anatomy of the renal vasculature? 

@ The left renal artery is longer than the right renal artery. 

@ The left renal artery is superior to the left renal vein. 

© The left renal vein lles posterior to the aorta. 

@ The right renal artery lies posterior to the inferior 
vena cava (IVC). 

@ The right renal vein is anterior to the aorta. 

Answer: (D) The right renal artery lies posterior to the 
inferior vena cava (IVC). 

Rationale: 
The IVC lies to the right of the aorta and slightly anterior to it. 
The renal veins are anterior and slightly superior to the renal 
arteries. Therefore, the right renal artery passes posterlDr to 
the IVC as it courses toward the right kidney. The right renal 
artery is longer than the left renal artery. as is the left renal 
vein compared to the right renal vein. 

Reference: 
Netter FH. Atlas of Hwnan Amztomy. 2nd ed.. Plate 314. East 

Hanover. NJ: Novartis; 1997. 

http://www.myuptodate.com


222 The Johns Hopkins ABSITE Review Manual 

1M28 

Key word: Rationale for Delayed Primary 
Wound Closure 
Author: Michele A. Manahan. MD 
Editors: Paul N. Manson, MD, FACS, and Gedge D. Rosaon, 
MD 

A negative side effect of delayed primary wound closure com~ 
pared with healing by secondary intention Includes which of 
the following? 

@ Increased width of scar 

@ Longer time to epithelialization 

© Painful dressing changes 

@ Prolonged dressing changes 

(]) Risk of delayed abscess/wound l.nfectton 

Answer: (E) Risk of delayed ab&ees.s/wound infection 

Rationale: 
Primary wound healing refers to reapproximation of wound 
edges by surgical methods. Delayed primary wound closure 
deaeases the width of the S<:a1i shortens time to epitheliali
zation. and decreases dressing changes (time and pain) when 
compared to healing by secondary intention. However, there 
is a risk of delayed abscess or aurgical~si.te i.nfl!ction. Healing 
by sKOn.dary intention refers to re--epithelializatl.on by migra
tion of epithelial c:ells across the wound from the wound edges 
and retained epidermal elements such as sweat glands and 
hair follicles in the base of the wound. Myofibroblasts play a 
significant role in wound contraction that oa:urs during the 
healing process In healing by s~ intention. 

Reference: 
Glat P. Longaker M. Wound healing. In: Aston SJ, Beasley RW. 

Thorne DHM. eds. Grabb and Smith's Plastk Surgery. 5th 
ed. Philadelphia, PA: Lippincott-Raven Publishers; 1997:3. 
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Key word: Diagnosis of an Infected Burn 
Wound 
Author: Justin B. Maxhimer. MD 
Editors: Paul N. Manson, MD, FACS, Gedge D. Rosson. MD, 
Anne J.W. Tong, MBBS, and Pablo A. Baltodano, MD 

A 35~year-old man is admitted with thermal burns resulting 
from the explosion of a gas cylinder at his factory. The man 
su1fered 75% total body surface area burns, including his face, 
neclc, chest, abdomen. bade, arms, hands, and legs. More than 
5096 of his burn area was deep dermal in nature. Resuscitation 
was initiated with crystalloids and dry sterile dressings were 
placed over his wounds. Within 12 hours of a.dmiJsion. he 
developed respiratory distress, a high-grade temperature, and 
hypotension. Subsequent management should include which 
of the following? 

@ Allow bum wounds to demarcate 

® Initiate antibiotics based upon the white blood count 
and fever 

© Initiate total parenteral nutrition (TPN) 

@ Obtain a quantified wound biopsy 

(]) Stop all enteral feeds 

Anrwar: (D) Obtain a quantified wound biopsy 

Rationale: 
Infection is a major factor in recovery outcomes following 
burn injury. The risk of infection is proportional to the extent 
of the burn and is facilltated by direct disruption of the sldn"s 
protective function as well as gen.erallzed Immune suppres
sion from the systemic 1n11ammatory response. Consequences 
of infection can be mitigated by early wound debridement and 
the WJe of topical and systemic antibiotics. 

Suggestive clinical signs of burn wound ll:lf«tion include 
changes In the physical characteristics of the wound as well 
as refractory sepals otherwise unexplained. Confirmation is 
by quantification of microbial invasion of viable tissue from 
a wound biopsy. The white blood cell c:ount is of little spe
cific: value in the diagnosis of burn wound infection and may 
be elevated. within the reference range, or deaeased (with or 
without a left shift). 

Treatment depending upon the biopsy results is as follows: 

Backrial lnfeawm 
Treatment requires daily application of topic:al and systemic: 
antibiotic therapy until the iDfect:ion resolves. Penicillins are 
Wled if the most likely source is Group A StreptococcWJ. H 
spec:l1ic c:ultures and sensitivities are not known. a broad
spectrum beta-lac:tam ls appropriate. Bacterial colonization of 
nonviable tissue requires debridement down to viable tissue, 
followed by the application of silver sulfadiazine cream every 
12 hours. Infections that can be excised completely should be 
covered with an allograft or autograft. 
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Fungal infections 
Fung11]. colonization is most commonly caused by Candida 
and treated with an antifungal cream. ID:vas[ve colonization 
1s usually caused by Aspergillus and requires debridement. If 
systemic: infec:tion is suspec:tecl, treatment with Amphotericin 
B ill advised. 

The basal metabollc rate is increased 100% above the refer
ence range 1n patients with burns of greater than 4096 of their 
total body surface area. Enteral feeding of a high-c:alorlc: diet 
through a nasogastric: tube should be instituted within the 
first 12 hours after injury. The feedings should include a high
protein component (2 gl.kglday) and 3 to 10 times the recom
mended daily allowance of vitamins and minerals, particularly 
zinc: (7 mg/day). 

Reterenc.s: 
Gibran NS, Heimbach DM Current status of burn wound 

pathophysiology. Clin Plast Surg. 2000;27(1):11-22. 
Pruitt BA, McManus AT, Kim SH. et aL Burn wound i.nfeo

tl.on.s: current status. World J Surg. 1998;22(2):135-145. 

T Cla111ftcat1on 
T1 

T2 

T3 

T4 

N ClaNiftcadon 
Nl 

N2 

N3 

M Clutlftcatlon 
Mia 

Mlb 
Mlc 
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Key word: Treatment of 1.7-mm Melanoma 
of the Trunk 
Authors: Susanna M. Nazarian, MD, PhD, and Robert A. 
Meguicl, MD, MPH 
Editors: CharlesM. Balch, MD, FACS, and Usa K. Jacobs, MD 

A 63-year-old woman is referred to your clinic tor manage-
ment of a biopsy-proven 1.7-mm thJck nonulcerative mela
noma on the center of her back. Lymph nodes are normal to 
palpation. What 1s an appropriate surgical margin to take dur
ing excision to minimize local recurrence? 

® 5mm 

@1cm. 

©2cm. 

@ >2cm 

@None 

Answer: (C) 2 em 

Radon ale: 
The American Joint Committee on Cancer (AJCC) revised 
the staging system for cutaneous melanoma in 2001, using 
a 13-centez:. 17,600 patient database with proanostic factors 
for validation. This tumor-nod&-metastaais (TNM) &y~~tem 
provides marked prognostic bnprovements over previous 
systems. The most important prognostic factor 1s thickness 
(Breslow thickness). 

Thielen ... Ulceradon Statu• 
~lmm a: Without ulceration and level II/III 

b: With ulceration or level PI/'/ 
1.01-2 mm a: Without ulceration 

b: With ulceration 
2.01-4mm a: Without ulceration 

b: With ulceration 
>4mm a: Without ulceration 

b: With ulceration 
Number of Metlltadc Node~ Nodal Met.ltdc M111 
1 node a: MicrometastasiS" 

b: Macrometastasisb 
2-3 nodes a: MicrometastasiS" 

b: Macrometastasisb 
c: In transit meUsVsatelli1e!s} 'Mthout 

metastatic nodes 
4 or more metastatic nodes, or 
matted nodes, or in transit met(s)/ 
satellite{s} with metastatic node(sl 
Site Serum Lactate Dehydro1enaae 
Distant skin, subcutaneous, or Normal 
nodalmets 
Lung metastases Normal 
All 01her visceral metastases Normal 
My distant metastasis Elevated 

'Micrometastasas are diagnosed aftar sen1ifl81 or elective lymphadenectomy. 
bMacrometastases are defi'led as clinically de1ectable nodal me1astases confirmed by thenpeutie lymph
adenectomy or when nodal metastasis exhibits gross extracapwar extension. 
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All. can be seen above, the T classification depends on 
tumor thickness (In mm) and the presence or absence of 
ulceration. Ulceration 1s evaluated histopathologic:ally and 1s 
defined as the absence of epidermis overlying a maJor portion 
of the primary melanoma. The presence of ulceration is a poor 
prognostic factor in all T categories; survival rate.s for patients 
with ulcerated m.elan.oma are similar to nonulcerated mela
noma survival rates In the next highest T category. Thmor 
thickness and ulceration are the most predictive prognostic: 
factors for outcome. 

0 
lA 
IB 

I lA 

liB 

IIC 
Ill' 

lilA 

IIIB 

IIIC 

IV 

These characteristics lead to the following staging system: 

Cllnlc.l StaP~a• 
T N M 
Tis NO MO 
Tla NO MO 
Tlb NO MO 
T2a NO MO 
T2b NO MO 
T3a NO MO 
T3b NO MO 
T4b NO MO 
T4b NO MO 
AnyT Nl MO 

N2 
N3 

Any T Any N Any 
Ml 

Patitoloalc Stlalna' 
T N M 
Tis NO MO 
Tla NO MO 
Tlb NO MO 
T2a NO MO 
T2b NO MO 
T3a NO MO 
T3b NO MO 
T4a NO MO 
T4b NO MO 

Tl~a Nla MO 
Tl~a N2a MO 
Tl~b Nla MO 
Tl~b N2a MO 
Tl~a Nlb MO 
Tl~a N2b MO 
Tl~a,/b N2e MO 
Tl~b Nlb MO 
Tl~b N2b MO 
AnyT N3 MO 
AnyT AnyN AnyM1 

'Clinical stagi\g in chides microstagilg of the prinary melanoma and clinical/ 
radiologic evaluation for metJistlses. By cO!IIIerl1ioo, it should be used after 
complete ~eisioo of tiM! primary melanoma wi1h clinical assessment for 
regional and distant metastases. 
bPa1hologic staging inc~ des microstaging of 1fle primary melanoma and 
pa1flologic informa1ion about 1fle regional lymph nodes after partial or com
plete lymphadenectomy. Pllttlologic stage 0 or stage lA patients are the 
exceplioo; tley do not require pa1hologic evamlion of 1tlelr lymph nodes. 
C'J'here are no Stlge Ill subgroops for clilical stllging. 

The patient in this scenario has a nonulcerated, 1.7~mm 
melanoma. A nonuk:erated 1.7~mm melanoma is T2a and 
stage IB, whereas an ulcerated lesion of this same thickness 
would be T2b and stage IlA. Although there are no pal
pable lymph nodes, the patient would benefit from lymphatic: 
mapping and sentinel node excision for staging purposes. If 
<4 met:a&tues are iclenti.fied in the r4!8ionallymph node(s), 

this would elevate the patient to stage ilia if the metastases 
arise from a nonulcerated primary melanoma or a stage lllb 
If it arises from an ulcerated primary melanoma. The patient 
is most likely MO, since there was no clinical evidence of dis~ 
tant metastases in the skin, subcutaneous areas, or in distant 
nodes. Patients with metastases in these distant locations, or 
In lung or visceral sites, are stage IY. 

Analysis of 15-year survival by stage revealed signi1ic:ant 
cWferenc:es between groups. 
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Reprnted with permission from: Balch CM, lklzaid AC, Soong SJ, et al. Final 
versioo of tile American Joint Committee on Cancer stqng system for cuta
neous melanoma. J Clin Oncol. 2001;19:363~3648. 

Numerous randomized surgical trials since the 1970s have 
addressed the question of the appropriate margin of excision 
for primary melanoma. The collective findings of these trials 
lead to the following current recommendations: 

Twnor Thicknen (mm) 
In situ 
~1 

1-2 
2-4 
>4 

Exciaion Mllflin (em} 
0.5-1 
1 
1 or 2• 
2 
Atleast2 em 

*A 1-cm mafi)r1 is appropriate in anab:rnically restrictl!d areas; otherwise a 
2 em margin is preferable. 
Adfll)ted from: Table 10.12, Ross Ml, Balch CM, Cascinelli N, et al. Excision 
of primary melanoma. In: Balch CM, Houghton~. Sober AJ, Soong SJ, eds 
Cutaneous Melanomas. 41h ed. St. Louis, MO: Quality Medical Nllishing, 
2003:218-22. 

The patient in this scenario should therefore receive a 2-c:m 
margin on her 1.7-mm melanoma on her trw:lk.. However, it 
should be noted that no study has been adequately statistically 
powered to address rigorously the outcome d11ferenc:e in 1 ~m 
versus 3--cm. margins. Moreover, no study has directly com~ 
pared 1-c:m versus 2rc:m margins. There were nonsignificant 
trends in survival benefit for the 3-c:m margin in two trials 
comparing that with with 1 an, leading to the recommenda
tion for a 2--cm. margin when anatomically feasible. 
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1M31 

Key word: Earliest Symptom of Compartment 
Syndrome 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Frank J. Frusica, MD 

A 54-year-old female with a low rectal c:anc:er undergoes an 
abdominoperineal resection in what proves to be a challeng
ing case that lasts 9 hours. Which of the following would be 
the earll.est lndlcator of compartment syndrome in. the lower 
extremities? 

@Pain 
@ Pallor 

© Paralysis 

@ Paresis 

@ Pulselessness 

Answer: (A) Paln 

Rationale: 
Compartment syndromes occur when the pressure withln 
a closed fasdal compartment exceeds that of capillary per
fusion pressure, resulting in ischemia, and ultimately ti.J... 
sue death. Causes of limb compartment syndrome include 
fractures, soft tillsue compression injuries, gunshot wounds, 
intracompartmental bleedlng, intracompartmental extrava
sation of intravenous 1luids, reperfusion injury, and external 
compression &om casts or other devic:es, including operative 
positioning devices. Pain, especially on passive movement 
of the affected extremity, is Ullually the earliest indication of 
a compartment syndrome. Interestingly, local nerve block 
and epldural anesthesia have been assoclated with a higher 
incidence of compartment syndromes. presumably due to a 
masking of pain symptoms with these patients' forms of anal# 
gesia. The other sip and symptoms liated above can all be 
seen in. compartment syndromes but tend to occur after the 
onset of pain. Pulselessness and paralysis occur very late and 
by this time end organ damage and tissue death are nearly 
inevitable. Compartment syndrome is a clinical diagnosis. 
Pain out of proportion to the injury is the hallmark symptom. 
Compartment pressure measurements can be performed but 
the pressure levels at whlc:h compartment syndromes occur 
varies from patient to patient, and therefore compartment 
pressure measurements alone cannot constitute a diagnosis 
of compartment syndrome but rather are used for confirma
tion in. difficult cases. 

Reference: 
Owings JT. Kennedy JP, Blalsdell FW.lnJuries to the extremi

ties. In: Souba WW, Flnk MP, Jurkovlc:h GJ, Kaiser LR, 
Pearce WH, Pemberton JH, Soper NJ, eds. ACS Surgery: 
Principles and Pracfia. 4th ed. New York, NY: WebM.D.; 
2004:985-987. 
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1M32 

Key word: Fracture Associated with Pain in 
the Anatomic Snuffbox 
Author: Kashif A. Zuberi, MBBCh, MRCSI 
Editor: Frank J. Frassica, MD 

A 75-year-old female falls while getting up from an unlocked 
wheelchair and subsequently complains of numbness in her 
Index finger and thumb as well as difficulty 1n moving her 
thumb. further questioning reveals a history of rheumatoid 
arthritl.s. She has tenderness on the dorsal aspect of her wrist, 
and at the base of her thumb. She also has a noti«able "dinner 
fork" deformity. Her findings are suggestive of which of the 
following diagnosis? 

@ Bennett fracture 

® Calles fracture 

© Lunate dislocatl.on 

@ Scaphoid fracture 

@Smithfracture 

Answer: (B) Calles fracture 

Radonale: 
The hallmark of a Colles fracture is posterior angulation and 
displacement of the distal radius, with or without avulsion of 
the ulnar styloid. There can also be proximal shift of the dis
tal radial fragment. This ls a common fracture seen 1n post
menopausal women with osteoporosis. Rheumatoid arthritls 
and osteoarthritis are degenerative joint diseases that increase 
the risk of this fracture and make operative and nonopera· 
tive management more difficult. The physical appearance of 
a Colles fracture resembles a •dinner fork" when the wrist ls 
viewed 1n pronation (the fingers are the forks prongs). This 
fracture should be reduced manually and placed in a dorsal 
plaster splint, and serial x-rays should be carried out to uses.s 
the adequacy of the reduction. If a loss of reduction occurs 
after the swelling subsides, repeat closed reduction or open 
reduction. and internal fixation should be considered. Closed 
reduction with percutaneous K-wires is another alternative 
operative procedure for fracture stabilization and fixation. 

When a person falls on an outstretched hand with their 
forearm pronated. the force of bnpact radiates from the car
pal bones through the forearm and terminates in the clavicle. 
The scaphoid is the most commonly fractured bone in the 
wrist. and usually occurs when the &11 is broken with the pal
mar surface of the hand In an abducted position. Fracture of 
the scaphoid is characterized by tenderness hl the anatomical 
snu1fbox. Tenderness can also be manifested over the ante
rior aspect of the wrist. over the tubercle of the scaphoid. 
The scaphoid fractures at it& narrowest point, the waist of the 
bone leaving a proximal and distal piece. As the blood supply 
of the scaphoid is obtained by a nutrient artery entering from 
its distal end. this fracture results in avascular necrosls of the 
proximal piece if left untreated. Treatment is with applica, 
tion of a thumb spica cast and/or screw fura.tion depending 
on displacement. 

Perilunate dislocations are uncommon and U5Ually signify 
high-force inJury to the wrist with slgnlficant llgutentous 
Injury in the carpus. Most perilunate dislocations are usod
ated with disruption of the carpal ligaments causing the wrist 
to dislocate around the lunate, which can be considered the 
most fixed structure in the Wl"iBt. Perilunate dislocations will 
Inevitably compress the median nerve in the carpal tunnel and 
must be reduced closed and/or treated operatively. 

Other fractures in the wrist and hand include Smith frac
ture which is characterized by the distal radial fragment 
angulated anteriorly. Manipulation is carried out with the 
forearm in supination. These fractures are not as common as 
Calles fractures and usually unstable requiring fixation. Ben
nett fracture is a carpometacarpal fracture-dislocation of the 
thumb. It is treated with reduction/internal fixation and cast 
application for 4 to 6 weeks. 
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lEOl 

Key word: Treatment of Metastatic VIPoma 
Author: Justin B. Maxhimer. MD 
Editor: Anne 0 . Lidar, MD, MPH 

A 39-'y~ar,old &male presents to the emergency department with 
oomplainU of watery dianhea and uppel' abdominal pain fm the 
past 2 week&. On workup, abe Is found to have a small mass Jn the 
body of the paru:reu on computed tomography scannJng. L~ 
ratory abnormaliUes include a hemoglobJn of 8.7 mgldL. whitE 
blood cell count of 10.1, hypoblemia. and a metabolic acidosis. 
stle Is subsequently scheduled to have an exploratory laparat
amy. Iutraoperatively, the IIUW ia removed from her paoaeu 
and multiple small ruxlules are found in her liver. Con&lderlng 
the most l1bly diagnosis, what are her best treatment optloM? 

@ S,fl.uorouradl and Jnterferon,alpha 

® Intravenouslteroids alone 

© No further treatment a indicated 

@ Octreotide and glucoc:orticoids 

CD Repetitive embolization of the hepatic:: artery 

Answer: (A) S,fl.uorouradl and interferon-alpha 

Rationale: 
In 1958, Verner and Morrison described a syndrome of watery 
diarrhea, hypoblemia, and ac::hlorhydria (WDHA). These 
have subsequently been named VIPomas, after the excess 
of the hormone Vasoactive lntenstinal Peptide. VIPomas in 
adulb are usually neuroendocrine i.&l.et c::ell tumors of the 
pancreas that produce high amounts of VIP. Other secreted 
hormones may include sec::reted gastrin and pancreatic:: poly
peptide. Clinic::al diagnosis is based on a history of approxi, 
mately 10 watery stools per day. Fecal losses while futing are 
at least 20 mL/kg/day but exceed 50 mL/kg/day in moat cues. 
fec::al loss of large amounts of potassium and bicarbonate 
c::auae hypokalemia, acidosis, and volume depletion. 

Surgical exploration with twnor resection leads to cure 
in 5096 of patients. In patients with metastatic:: disease, there 
are a number of treatment options. ln advanced stages of 
the dlseue, twnor debulldng may relieve symptoms but Is 
not effective 1n all cases. In adults, selected patients have had 
orthotopic liver traruplantation. Serum VIP level.s may nor, 
malize within an hour after curative twnor resection. Repeti
tive emboliz.ation of the hepatic:: artery may provide palliation 
over a long period for patlentl with 11-ver metastues but is not 
curative. Somatoltatin analogs and conventlon.al. chemo~ 
apy regimens have been effective in controll.ing some of the 
symptoms but were not drective on VIPoma syndrome and 
tumm progression. The combinal:ion of S,8uorouracil and 
interferon-alpha has been found to result in major cl1nJ.cal 
improvement usodated with tumor regrelllon. 

References: 
Doherty GM. Rare endocrine tumours of the GI tract. But 

Pract Ra Cllll GutroentuoL 2005;19:807-817. 
Marks IN, Bank S, Louw JH. Islet c::eil tumor of the pancreas 

with reversible wa~ry diarrhea and ac::hylorhydria. Gastro-
enterology. 1967;52(4):695-708. 

1E02 

Key word: Characteristics of Solid and Cystic 
Cancer of the Thyroid 
Author: Robert A. Meguid, MD, MPH 
Editors: Martha A. Zeiger, MD, PACS, and Konstantinos I. 
Makris, MD 

A 52-yeai'"Old woman presents to your clinic with a palpable 
thyroid nodule. Ultruound shows a 3-cm. lesion in the right 
thyroid lobe with solid and cystic components. Ultrasound
guided fine--needle aspiration (FNA) reveals a thyroid cancer. 
Which of the following is the most likely diagnosis? 

@ Anaplutic:: carcinoma 

® Follicular c::arcinoma. 

© Medullary carcinoma 

@ Papillary carcinoma 

CD Parathyroid adenocarcinoma 

AnJRr: (D) Papillary cardnoma. 

Rationale: 
'Ihyrold cancer may be dMded hlstologl.cally into (1) well
cliffi!rentiated (papillary, follicular variant of papillary, foJ.lic.. 
uW; and Hfirthle cell) carcinoma, (2) meduJlary carcinoma, 
and (3) uncWJ:erentiate or anaplutic carcinoma. 

Papillary carcinoma constitutes 8096 of all thyroid can
cers. On histology, the tumor cells have the characteristic:: 
•Orphan Annie eye" {empty-appearing nuclei) appearance, 
and psammoma bodies are typically present. Papillary carci
noma ia multifocal at presentation 7596 of the time. Therefore, 
treatment of lesions 1 em or larger consists of total thyroid
ectomy. Central (level VI) neck lymph node dissection is 
added if suspicious nodes are present or the estimated risk 
of recurrence is high (prophylactic central neck dissection Is 
advocated by many endocrine surgeons as well). Patients are 
usually treated with 1311 postoperatively based on their esti
mated rlak of recurrence. Papillary carcinoma is associated 
with a 9096 l(),year survival. 

Follicular carcinoma constitutes approximately 1596 of 
well...cfitMentiated thyroid cancers. FNA results may be sug
gestive of a follicular neoplum, but a diagnosis of cancer can 
only be made on final histopathology with documentation 
of vascular or capsular invulon. Treatment is total thyroid
ectomy followed by postoperatift lJ1L Ten,year survival a 
estimated at 85". 

Medullary carcinoma constitutes lea than 1% of all thyroid 
canc::ert, and arilet from the neuroendocrine parafolllcular C 
cella. Fifteen percent of cues are associated with MEN 2A and 
llb syndromes. FNA is diagnostic with positive immunostain, 
ing for calcitonin. Medullary carcinoma should be treated 
with total thyroidectomy and central neck di.ssection at a 
minimum. Modified radlc:al neck dissection Is indicated for 
lateral cervical lymphadenopathy. The overalll(),year survival 
is 5096. 

References: 
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with thyroid nodules and differentiated thyroid cancer. 
Thyroid. 2009;19(11):1167-1.214. 

Suliburk J, Delbridge L. Surgical management of well
differentl.ated thyroid cancer: State of the art. Surg CUn 
North Am. 2009;89(5):1171-1191. 

1E03 

Key word: Conditions Associated with Tertiary 
Hyperparathyroidism 

Author: Robert A. Meguid, MD, MPH 
Editors: Martha A. Zeiger. MD, FACS, and Konstant:inos L 
Malcris,MD 

A 55-year-old woman present:B to your clinic with the 
new diagnosis of tertiary hyperparathyroidism. Which of 
the following operations has she most likely previously 
Wldergone? 

® Colectomy with resection of terminal lleum 

@ Parathyroidectomy 

© Renal transplantation 

@ Right middle lung lobectomy 

@ Thyroidectomy 

Answer: (C) Renal transplantation 

Rationale: 
'ItrtUt.ry hyperparathyroidism is persistent abnormal hyper
secretion of parathyroid hormone (PTH) after correction of 
causes of secondary hyperparathyroidism. PriWJ.41'1 hyper, 
parathyroidism is due to inappropriate secretion of PTii 
caused by a parathyroid adenoma or parathyroid hyperplasia. 
Secondary hyperparathyroidism is a result of compensatory 
increase ofPTH secretion in response to hypocalcemia from 
nonparathyroid cause. This is most commonly due to renal 
failure, which causes hyperphosphatemia, hypovitaminosis D, 
and resultant hypocalcemia.. 

Classically, tertiary hyperparathyroidism is seen in the set
ting of a patient with long-standing secondary hyperparathy
roidism. who has had a renal transplant for dialysis-dependent 
renal failure. The compensatory hypersecretion of PTii of 
secondary hyperparathyroidism persiBts after correction of 
the renal fallure and becomes autonomous (tertiary hyper
parathyroidism) as a result of parathyroid hyperplasia or new 
parathyroid adenoma. Patients usually present with normal to 
high calcium level&, and elevated PTH level&. 

Indications for surgery in tertiary hyperparathyroid
ism include severe hypercalcemia (>115 mg/dL), persistent 
hypercalcemia (>10.2 mg/dL) for more than 3 months to 
1 year after renal transplant, and severe osteopenia and per, 
sistent symptoms of hyperparathyroidism (bone and joint 
pain. pathologic fractures, generalized muscular weaknes.s, 
fatigue, renal stones, mental status changes, peptic ulcer dis
ease, pancreatitis, and calciphylaxis). 

Surgical management is either subtotal (three and a half 
glands) parathyroidectomy or total parathyroidectomy with 
autotransplantation. 
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1E04 

Key word: Treatment of Phyllodes Tumor 
of the Breast 
Author: Nikiforos Ballian, MBBS 
Editors: Theodore N. Tsangaris, MD, and Mehran Habibi, 
MD, .MBA 

A 47-year-old woman presents with a rapidly enlarging 5.-c:m. 
right brtlast mass without palpable axillary nodes. Fine-needle 
aspiration (FNA) is nond!agnostic. Core biopsy is performed 
and results are reported as equivocal, but suggestive of a pb:yl
lodes neoplasm. The appropriate next step in management is: 

® aose follow-up 

® Simple mastectomy 

~ ~renucleation 

@ ~r exciaion with a 1-cm margin 

(!} Thmor excision with a 2-cm margin and sentinel node 
biopsy 

Anrwar: (D) 1\unor excision with a 1--c:m margin 

Rationale: 
Phyllodes tumors art! breast neoplasms composed of an epi· 
thelial component. which is alwap beniSJ1. and a stromal 
component that can be benign (60%), borderline (15%), or 
frankly malignant (25%). They account for less than 1% of all 
breast tumors and share morphologic similarities with fibro
adenomas, but their peak incidence is in the fourth and fifth 
decades of life. Phyllodes neoplasms present as breut: masses, 
sometimes rapidly enlarging, but rarely cawe additional 
symptoms. Mammography and ultrasound cannot reliably 
distinguish fibroadenoma from phyllodes tumor; whil.e fine
needle aspiration is diagnostic only in a minority of cases. 
Core-needle biopsy is more accurate, although recent studies 
have failed to yield c:onsistent recommendations regarding 
its use. 

Due to rapid growth and potential for mallgnancy, surgical 
treatment of phyllodes tumors is mandatory. Simple tumor 
enucleation is insufficient due to high recurrence rates, even 
for benign tumors. There is no role for sentinel node biopsy 
because malignant phyllodes tumors behave like sarcomas, 
rarely causing lymph node metastases. Recent data suggest 
that wide local excision with a 1-cm margin is adequate even 
for malignant tumors, yielding the same survival despite 
higher local recurrence rates. 
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1E05 

Key word: Etiology of Cushing Syndrome 

Author: Robert A. Meguid, MD, MPH 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

A 38-year~ld woman is referred to your clinic after an ele~ 
vated 24-hour urine cortisol measurement. She is not on any 
steroids. What is the most likely cause of this patient"s disease? 

@ Adrenal adenoma 

@ Adrenal carcinoma 

© Factitious insulin use 

@ Ovarian cancer 

@ Pituitary adenoma 

Answer: (E) Pituitary adenoma 

Rationale: 
Cuahing syndrome il the condition resulting from excessive 
glucocortl.cold exposure. Causes can be divided Into iatro
genic or noniatrogenic, and adrenocorticotropic hormone 
(ACTH)-dependent or ACTH-independent categories. 

Iatrogenic Cushing syndrome is due to high-dose exog
enous glucocorticoid administration, usually for treatment of 
nonendocrlne disorders. 

ACTH-dependent causes include ACTH-secreting pitu
itary adenoma and ectopic ACTH syndrome. ACTH-seaet
ing pituitary adenoma, or Cushing disease, constitutes 68% of 
noniatrogenic Cwshing syndrome. Most patienta are female 
and 20 to 40 years of age. The disease progresses slowly, and 
cUnlcal features Include hirsutism and acne. Ectopic ACTH 
syndrome constitutes 15% of noniatrogenic Cushing syn
drome. Most patients are female and of 40 to 60 years of age. 
ACTH is usually secreted by small--cell carcinomas of the lung, 
and bronchial carcinoid tumors, but may also be secreted by 
other carcinoid tumors, pheochromocytomas, pancreatic 
islet c:ell tumors, medullary thyroid, and ovarian cancers. The 
disease progresses rapidly, associated with the primary can
cer. and clinical features include hypertension, weakness md 
hypokalemia, glucose intolerance, and hyperpigmentation. 

ACTH-independent causes include func:tio.ning adreno
corticoid tumors, with adrenal adenomas accounting for 996 
of noniatrogenic Cushing syndrome. and adrenal carcinomas 
for 896. Most patients are female and of 35 to 40 years of age. 
In the case of adrenal adenomas seaetlng cortisol. onset is 
usually gradual. For adrenal carcinomas, onset is rapid. 

Diagnosis is made via a 24-hour urine cortisol measure
mentor a dexamethasone suppression test. Localization is via 
CT or ~ however. due to the microadenomatous nature 
of most pituitary adenomas, frequently none are seen on 
imaging. 
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1E06 

Key word: Treatment of Lobular Carcinoma 
In Situ of the Breast 
Author: Jacqueline Garonzik-Wang. MD, PhD 
Editors: Julie R. Lange, MD, ScM. FACS, and Mehran Habibi, 
MD, MBA 

A 40-year-old premenopawal woman i& seen by her phpi
dan for evaluation of a breast nodule. Physlcal. examination 
confirms the presence of a 1-em. movable mass; mammogram 
and ultrasoWld evaluation are both foWld to be consistent 
with a fibroadenoma. A core biopsy confirms this diagnosis. 
The lesion is excised at the patient's request. Pathology results 
reveal a fibroadenoma with a small area oflobular carcinoma 
In situ (LCIS) In the surrounding breast tissue, focally extend
Ing to one margin. The next step in management is: 

@ A partial mastectomy with sentinel lymph node biopsy 

@ Counsel the patient about their future breast cancer risk 
and saeenlng optl.ons 

© Remove further tissue D:om the positive mlll'gin side 

@ Remove further tissue from the positive margin side 
with axillary node dJssectl.on 

® Sentinel lymph node biopsy alone 

Answer: (B) Counsel the patient about their future breast 
cancer riak and screening options 

Rationale: 
LCIS can be foWld incidentally on biopsy performed for other 
reasons. This finding, sometimes referred to as lobular neo
plasia, is considered to be a marker of Increased risk of sub
sequent breast cancer development. The bnplled risk extends 
over all breast tissue, bilaterally. Women should receive coun
seling about their increased risk of breast cancer, which can 
be approximately 25% over their llfetlm.e. The simplest man
agement option is careful saeenJng with annual mammog
raphy and clin1cal examination. Some women may c:onslder 
chemoprevention with a 5-year course of tamoxifen, which is 
expected to lower the risk of invasive breast cancer by about 
half Postmenopausal women. particularly those with osteo
porosis, may consider ralaxifene for slm1lar risk reduction. 
Bilateral prophylactic: mastectomy is a more aggresslve risk
reduction measure and is sometimes considered by women 
who have breasts that are difficult to screen or those with high 
levels of anxiety, or in women with other strong risk factors 
such as known deleterious BRCA mutation or a strong Wni1y 
history of breast c:anc:er. 

References: 
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1E07 

Key word: Increased Cancer Incidence with 
Tamoxifen Therapy 
Author: Jonathan A. Forbes, MD 
Editors: Julie R. Lange, MD, ScM. FACS, and Mehran Habibi. 
MD, MBA 

A 64-year-old postmenopausal woman with Estrogen Recep
tor Positive (ER+), stage I breast cancer presents following 
lumpec:tomy, and radiation therapy, now on therapy with 
tamaxifen. She asks about the risks of tamoxifen therapy. You 
tell her that 

@ Tamaxifen decreases the likelihood of developing all 
types of cancer 

® Tamaxifen has been linked to an increased risk of 
developing endometrial adenocarcinoma and uterine 
.sarcoma 

© Tamo:xifen increases bone resorption. increasing risk of 
long bone and pelvic fractures due to osteoporosis 

@ Tamo:xifen increases the likelihood of developing 
breast cancer in the contralateral breast 

® Tamo:xifen is associated with a modest, but significant 
increase in the risk of cardiovascular events seen in 
postmenopausal women with coronary artery disease 

Answer: (B) Tamoxifen has been linked to an increased 
risk of developing endometrial adenocarcinoma and uterine 
sarcoma 

Rationale: 
Tamoxlfen is a selective estrogen receptor modulator (SERM) 
that acts as an estrogen agonist In certain organ.s of the body 
(uterus, bane) and an estrogen antagonist in others (breast). 
The most commonly recognized .serious risks of tam.o:xifen 
therapy include devel.opmeDt: of deep venous thrombosis 
(DVT) and resulting pulmonary emboli. and development of 
endometrial hyperplasia and endometrial cancer. The risks 
of venous thrombosis and endometrial cancer in women on 
tamaxifen therapy are higher in postmenopausal women than in 
premenopausal women. Othm:,less threatening risks associated 
with tamaxifen therapy include hot flashes and mood changes. 

Postmenopausal women who take tamoxifen are approxi
mately two to three times more likely than those not taking 
tammcifen to develop endometrial cancer. This risk appears 
to Increase with duration of tamaxifen therapy. The Surveil
lance Epidemiology and End Results (SEER) database of the 
Natlonal Cancer Institute has recently shown that tamoxifen 
exposure increases the risk of uterine sarcomas (especially 
malignant mixed miillerian tumors [MMMT]), in addition to 
endometrial adenocarcinomas. Because the risks of tamoxi
fen therapy inaeases with time and the benefits of tamoxifen. 
therapy beyond 5 years have not yet been demonstrated. the 
American College of Obstetricians and GynecoiOfPst:s cur
rently recommends to limit tamoxifen we to no longer than 
5 years. Tamoxifen we is associated with lower risk of devel
oping a primary breast cancer in the contralateral breast and 
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in some circumJtaru::es can be offered to women at high risk 
of breast cancer as a risk-reduction measure. 

Tamoxifen provides some protection against postmeno
pausal bone loss. Howevelj the Increase In bone density (mea
sured at approximately 1.296 in the lumbar spine at 2 years) 
is much less than the increase in bone density seen with 
blsphosphonates (measured at approximately 696 at 2 years 
with alendronate). 

While results of the Early Breast Cancer Trialists' CoUab, 
orative Group overview analysis did suggest a modest though 
signifu:ant reduction in cardiac events, trials like the National 
Surgical Adjuvant Breast and Bowel ProJect (NSABP) P-1 and 
the "Myocardial inhrctl.on risk and t:amoxifen therapy for 
breast cancer" have failed to show a benefit in reduction of 
cardiovascular events in postmenopausal women with coro-
nary artery disease. The current consensWI is that, in post
menopausal women both with and without coronary artery 
disease, the Wle of t:amoxifen does not have a significant 
Impact on cardiovascular morbidity and mortallty. 

Reterenc.s: 
American College of Obstetrldans and Gynecologists. 

Tamt»Ufon. and endometrial cancer: ACOG Committee 
Opinwn 336. ACOG June 2006;Washington. DC. 

Braithwaite RS, Chlebowski RT, Lau J. Meta-analysis of vascu
lar and neoplastic events associated with t:amoxifen. J Gen. 
Intern M.ed. 2003;18:937. 

Curtis RE, Freedman DM, Sherman ME, et aL Risk of malig, 
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Key word: Characteristics of Gastrinomas 
Author: Ying Wei Lum, MD 
Editor: Anne 0. Lidor, MD, MPH 

A 48,year~old male presents with persistent peptic ulcers that 
have been refractory to proton--pump inhibitors. Hill workup 
Includes a positive secretin stimulation test. His underlying 
tumor is: 

@ Associated with hypoalycemia 

@ Associated with MEN 2A. 

© Associated with Whipple triad 

@ Frequently located ln the tall of the pancreas 

@ Ukely to be sporadic 

Answer: (E) Likely to be sporadic 

Rationale: 
The clinical scenario describes a patient with a gastrinoma. 
The secretin stimulation test is a provocative test measurlng 
gastrin levels In response to an Intravenous bolWI of secretin 
after an overnight fast. It 1s positive if gastrin levels Increase to 
greater than 200 pglmL. 

Seventy-five percent of gastrinomas are sporadic:; the 
remainder are associated with MEN 1 syndrome. All other 
choices in the questl.on are associated with insullnoma. 

Gastrlnomas are more frequently located In the "gastri
noma triangle: which is bordered by the cystic duct-common 
bile duct junction, the junction of the second and third por
tion of the duodenum and the Junction between the head and 
neck of the pancreas. 

Galtmoma 
Parameter 
Symptoms 

Diagnostic tests 

Dtecrfptlon 
Peptic ulcer disease 
Diarrhea 
Esophagitis 
Serum gastrin measurement 
Gastric acid analysis (or pH testing) 
Se<:retin stimulation test 

Anatomic localization Duodenum and head of pancreas (gastr~ 
noma triangle} 

Reprirrted with p81T11ission from: Kenrtedy EP, Brody JR, Yeo CJ. Neoplasms af 
Ute endocrine pancreas. In: M~tlolland MW, Ullemoe KD, Doherty GM, Maier 
RV, Upchii'Ch GR, eels. Greemield's Sut!Iery; Scientific PrinciPles & Pnlctice. 
5th ed. Plliladelphia, PA: Uppileott Williams & Wilkins; 2011:864. 
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Key word: Rate of Nerve Regeneration 
Author: Justin B. Maxhimer. MD 
Eciton: Paul N. Manson. MD, FACS, and Gedge D. Rosson. MD 

A 25-year..-old male sustains a superficial gunshot wound to 
his left proximal. lateral thigh. near the anterior superior iliac 
spine. His initial neurologic examination in the emergency 
department reveals no motor deficits but nwnbness In the 
region of the left lateral cutaneous nerve of the thigh. When 
should surgery for repair of the suspected nerve injury be 
performed? 

® lto2weeks 

® 2 to 3 months 

© 6 months to 1 year 

@ Immediately 

®Never 

Anrwer: (B) 2 to 3 months 

Rationale: 
Surgical timing is very important after an injury resulting in. 
nerve damage. Immediate primary repair may be indicated in 
dean lacerating injuries in which the nerve end& are visible 
or when clinical examination reveals obvioWI motor and sen-
sory deficits. Contaminated or complicated transections are 
best treated by delayed repair. Knife woWlds may be explored 
early-either immediately if there are also some other struc-
tures that need to be repaired. or over the next few weeks if 
there are no other urgent reasons to take the patient to the 
operating room. Ballistic injuries generally have surrounding 
damage and are best explored 2 to 3 months after the injury. In 
gunshot wounds, nerve injury typically results from the blast 
effect rather than the trajectory of the projectile itsel£ Hence, 
gunshot wounds are considered blunt rather than sharp nerve 
injuries. It is for this Nason that a delayed repair (i.e., 2 to 
3 months) is recommended. 

For injuries to motor nerves, repair should be performed 
within 3 to 6 months to give the best chance for the axons 
to regenerate all the way to the motor endplates before they 
atrophy. For injuries to sensory nerves, repair can actually be 
performed at any time, as the sensory end organs can be reln
nervated many years later. 

Sunderland described three fundamental types of nerve 
injury: (1) A transient interruption of nerve conduction 
without loss of axonal continuity (Le., neuropraxla, conduc
tion block), (2) transection of axons (or conditions leading 
to loss of axonal integrity) with preservation of the endoneu
rium during wallerian degeneration (i.e., axonotmesis), and 
(3) complete dillruption of the nerve fiber with loss of the nor
mal architecture (Le., neurotmesls). The third level of injury 
can. be further subdivided to include perineurial disruption 
(class IV injury) or epineurial transection (class V injury); 
all injuries that include neurotm.esi& may result in aberrant 
regrowth of axollll into the wrong endoneurial tubes. 
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The respOIUie of the injured nerve in the first 12 to 48 hours 
includes wal.lerian degeneration, which is degeneration of the 
distal axon to the motor endplate and of d\e proximal axon 
to d\e first node of Ranvl.er. axonal edema, and retraction of 
myelin. From 48 to 72 hours, the axons break into twisted 
fragment& and by the second week after injury, all traces of 
the axon are usually lost. The distal nerve fibers can be stim
ulated for approximately 72 hours after injury, an essential 
time frame to consider when contemplating exploration of 
traumatic nerve injuries, particularly for small, critical motor 
nerves suc:h as the facial nerve branches. Ma.c.rophages are 
mobilized to phagocytize debris along the nerve and Schwann 
cells contribute to this actl.vity. Howeve.ti d\e main role of the 
Sclrwann ceiJs is to guide regeneration by forming dense cel
lular cords (i.e., BUngner bands) along the site of d\e degen
erating axon. These bands provide conduits for axons once 
regeneration ensues. 

Axonal regeneration generally occurs in four phases. In the 
initial phase, the neuron recovers, the axonal growth com
mences, and d\e axons reach the injured zone. In the second 
phase (scar delay), the axon& must traverse the scar tissue at 
the site of injury. During the third phase. the axons propa
gate beyond the site of injury to reach the peripheral target 
where functional recovery (fourd\ phase) occurs with resto
ration of normal patterns of conduction. The duration of the 
regenerative process varies and may require 6 to 18 months, 
depending on the length of the nerve and the site of the lesion. 
Although the commoDly quoted regeneration rate is 1 mm/ 
day, this figure varies considerably and can be used only as a 
rough estimate. Occasionally. very early signs of recovery may 
be present, which are thought to be due to so-called pioneer 
axons, which quickly navigate the pathway to the target tissue 
ahead of most nerve fibers. 
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Key word: Etiology of Post Femoral-Tibial 
Arterial Bypass Swelling 
Author: Eric: S. Weiss, MD, MPH 
Editors: G. Melville Willi.ama, MD, FACS, and Christopher J. 
.Abularrage, MD 

A 72-year-old man with a history of diabetes and smoking 
presents with a 2-day history of exaudatlng pain in the right 
lower extremity. The patient states that the pain started while 
he was sitting in a chah; and that, unllke other pains he has 
had in the leg before, it was not relieved by elevation of the 
extremity. Physical examination shows a pale, cool. pulse~ 
les.s, and numb right foot and the calf is quite tender. No 
pedal Doppler signal is obtainable. The patient is taken to the 
operating room where on-table angiogram reveals occlusion 
of d\e superficial femoral artery. A right femoral below~lmee 
popliteal bypus ill performed with restoration of the pulses. 
Postoperatively in the surgical intensive care unit, the reaL
dent notices severe swelliD.g of the right lower extremity and 
loss of the dorsalis pedis pulse. The most likely etiology of the 
edema is: 

® Acute bleed from anastomotic leak 

@ Acute popliteal venous occlusion 

© Acute reperfusion injury 

@ Chronic: venous occlusive disease 

@ Lymphoc:ele 

Answer: (C) Acute reperfusion inJury 

Radon ale: 
Severe acute lower extremity occlusive disease is a 11mb
threatening emergency, and prompt revasc:ularization is 
essential However, the 2-day history of an insensate foot in 
this patient followed by restoration of his pulses renders him 
a perfect candidate for compartment syndrome, the dreaded 
culmination of a severe reperfusion inJury. Reperfusion inJury 
is c:aused by oxygen-free radical release after return of pulses, 
and is the most common c:ause of post revucularization 
swelling. Most surgeons would have performed a four-com~ 
partment fasdotomy at the time of the primary procedure 
to acc:ommodate the anticipated swelllng. Barring this, lt is 
important to be diligent in assessing for compartment syn~ 
drome in d\e early postoperative period. The primary sign 
of compartmem syndrome is pain. although this as.se.ssment 
can be difficult in the early postoperative period. When faced 
with the scenario described above, the intensive <:are resident 
should immediately measure the pressure in all compartments 
of the leg. Emergent four-compartment &sciotomy in the &.ce 
of elevated compartment pressures can save the limb. In.d
dentally, one should not be fooled by the presence of intact 
distal pulses in the presence of pain and swollen limbs in a 
setting suggestive for compartment syndrome; loss of pulses 
is one of the late findings in patients with critically elevated 
compartment pressures. 
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Key word: Treatment of Atypical Ductal 
Hyperplasia of the Breast 
Author: Robert A. Meguid, MD, MPH 
Editors: Theodore N. Tsangaris, MD, and Mehran Habibi, 
MD, .MBA 

A 47-year-old woman undergoes core-needle biopsy of a 
lesion found on routine mammography In the lower. outer 
quadrant of her right breast. Pathology is read as atyplcal. 
ductal hyperplasia (ADH) of the breast. What is the most 
appropriate next step in this patient's management? 

@ Axillary lymph node dissection 

® Exdsional biopsy with wire localization 

© follow-up mammography in 6 months 

@ Modified radic:al mastectomy 

(!} Partial mastectomy with sentinel lymph node biopsy 

Anrwer: (B) Exdsional biopsy with wire loc:allzation 

Rationale: 
ADH is defined as: (1) A leslon that has some but not all of the 
histologic features ofDCIS; (2) a lesion with all the features of 
DCIS but <2 mm. in greatest dimen~~.ion; (3) a lesion with all 
the features ofDClS but involving only two duct spaces. ADH 
is found in 31% of biopsies for mammographic calclficatlons 
and in 496 of benign breast biopsies. 

ADH on core-needle biopsy is associated with a 2096 to 
25% occurrence of ductal carcinoma in situ (DCIS) and an 
overall relative risk of 4% to 5% for developing any invasive 
breast cancer compared to age-matc:hed women of average 
risk. Therefore, it is important to exc:lse the region of c:oncem 
for further pathologic examination in the event that malig
nancy is present. Exci.sional biopsy following wire localization 
is the appropriate management of ADH. 

Of note, core-needle biopsy has low false-negative rates 
( <2%), comparable to those for e:xclslonal biopsy. When core
needle biopsy reveals benign processes with concordance, 
there is no need for further surgical follow-up. 

Exdsional biopsy with wire loc:alizatl.on is a diagnostic 
procedure. Mastectomy or lumpectomy with sentinel lymph 
node biopsy are therapeutic and should be utilized when the 
diagnosis of cancer is made. They are inappropriate proce
dures for ADH. A patient whose excisional biopsy confirms 
ooly ADH should be closely followed. 

References: 
Hatmaker AR.. Meszoely IM, Kelly MC. Surgic.al. manage

ment of carinoma In situ and proliferative lesions of the 
breast. In: Fischer JE, Bland KI. eds. Mtutery of Surgery. 
5th ed. Philadelphia, PA: Lippincott Williams and Willc:ins; 
2007:522-523. 

http://www.myuptodate.com


Q u e s t i o n s with Answer s an d Ex pI an at i on s f o r P r act i c e Ex a m i n at i o n 1 237 

Kus R.. Lind DS, Souba WW. Breast. skin and soft tissue. 
In: Souba WW, ed. ACS Surgery: Prlndplu atuJ Practtu. 
New York, NY: WebMD; revised December 2005. Accessed 
Aprll9, 2007. Online Edition. 

Lind DS, Smith BL, Souba WW. Breast complaints. In: Souba 
WW. ed. ACS Surgery: Principlts aru:l Practice. New York, 
NY: WebMD; revised June 2004. Accessed June 9, 2007. 
Online .Edition. 

1El2 

Key word: Radiation Associated with 
Thyroid Cancer 

Author: Robert A. Meguid, MD, MPH 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Me<l.), FACS, 
FRCSC 

A 34-year-old male Ukrainian immigrant ill seen in clinic 
for a right-sided thyroid nodule, which shows no uptake on 
tecl\netiwn scan. In 1986, he was living near the Chernobyl 
nuclear reactor during its melt-down. Given this history and 
probable etiology, what is the most likely diagnosis of his 
thyroid nodule? 

® Anaplastic carcinoma 

@ Fclllcular carcinoma 

© Hi.irthle cell carcinoma 

@ Medullary carcinoma 

@ Papillary carcinoma 

Answer: (E) Papillary carcinoma 

Radonale: 
Technetium r""Tc) scans help differentiate functioning ("hot") 
vel'IIWI nonfunctioning ("cold") thyroid tissue. Approximately 
2596 of cold nodules in adults are malignant. 

A major risk factor for developing thyroid carcinoma. 
exposure to ionlzlng radiation during childhood is usually 
associated with papillary carcinoma. Overall. prior radia# 
tion exposure is usociated with 996 of thyroid cancers. RUk is 
greatest when exposure occurred before 15 years of age. 

follicular carcinoma is the type of thyroid cancer most 
commonly associated with goiter disease. Hllrthl.e cell carci
noma is a subtype of follicular carcinoma. Medullary car# 
cinoma also occurs in patients with multiple endocrine 
neoplasia type 2 (MEN 2) syndrome. This is specifically asso-
ciated with the RET oncogene. Anaplastic carcinoma is one 
of the most deadly malignancies, with aggressive growth and 
a 5#year survival of796. It may be associated with well~difrer# 
entiated thyroid cancer and may result from dedifferentiation. 
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Key word: Treatment of Inflammatory 
Breast Cancer 
Author: Robert A. Meguid, MD, MPH 
Editors: Theodore N. Tsangaris, MD, and Mehran Habibi, 
MD, .MBA 

A 42-year-old woman presents with the presumed cliagnollill 
of Inflammatory carcinoma of her left breast. She is 8 weeks 
postpartum. What is the appropriate management? 

@ If the tumor does not respond to neoadjuvant chemo
therapy, proceed to mastectomy 

® If the tumor responds to an extended course of antibiotics, 
continue with local resection 

© If the tumor responds to high-dose chemotherapy, 
continue with mastec:tomy, postoperative radiation, 
then possible further adjuvant therapy 

@ If the tumor responds to high-dose chemotherapy, 
continue with radiation therapy, followed by surgical 
resection, then chemotherapy 

® If the tumor responds to neoadjuvant chemotherapy, 
proceed to local excision 

Answer:(C)Ifthetumorrespondstohlgh-dosechemotherapy, 
continue with mastectomy, postoperative radiation then 
possible further adjuvant therapy 

Rationale: 
Arry inflammation of breast that does not resolve with 2 weeks 
of appropriate antibiotica should be IICl'eened for underlying 
Inflammatory breast carclnoma. Screening consists of mam
mography and repeat skln and core biopsies until cancer is 
proven or the inflammation resolves (particularly in women 
not of c:hildbearing age or breastfeeding). 

Upon biopsy-proven diagnollill of inflammatory breast 
carcinoma, staging workup should proceed with bilateral 
mammography, bone scan, and CT of the chest, abdomen, 
and pelvis. Thirty-me percent of patients with in11ammatory 
breast carcinoma have metastases at the time of diagnosis. 

Staging is followed by aggressive neoadjuvant therapy. 
Should the tumor respond to this high-dose chemotherapy, 
treatment progresses to mastectomy followed by postop
erative radiation and then possible adjuvant chemotherapy. 
However, if the tumor does not respond to high-do.se neoad
juvant chemotherapy, treatment c:onaist:a of radiation therapy, 
followed by mastectomy If the tumor is tec:hnlcally resectable. 
and ultimately adjuvant chemotherapy. 

High-dose chemotherapy alone is inadequate treatment for 
inflammatory breast carcinoma, with clinical response last
ing only 3 to 6 months. Local excision (lumpectomy or partial 
mastectomy) is inappropriate for treatment of in11ammat:ory 
breast cardnoma, with high early failure rate and ensuing 8)'5-

temic disease. 
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Key word: Indications for Splenectomy 
Author: Kashif A. Zuberi, MBBCh, MRCSI 
Editor: Dorry L. Segev, MD, PhD 

A 65-year-old female complaining of weakness, fatigue. and 
easy bruising is found to have guarding and distention of her 
upper abdomen. She reports a history of taking prednisone 
and weekly epoetin-a:. She feels her symptoms have bKOme 
worse in the past year. What procedure would this patient 
need for definitive management of this condition? 

@ Bone marrow biopsy 

® Gastrectomy 

© Laparoscopic adrenalectomy 

@ Laparoscopic splenectomy 

® Patient requires no surgical management 

Anrwer: (D) Laparoscopic splenectomy 

Rationale: 
hnmune thrombocytopenic purpura (ITP) is an autoim
mune hematologic disease characterized by anti-platelet 
auto--antibody production and platelet destruction within the 
spleen. The initial management is medical therapy using high
dose steroids, with remission rates of 6096 that decrease to 
3096 on drug withdrawal. The side e1fec:ts oflong-term steroid 
administration eventually result in patients seeking a more 
definitive form of management. Splenectomy is the surgical 
treatment for ITP and is indi.cated for failed medical man
agement or severe bleeding. The benefits of splenectomy in 
ITP are the combined effects of eliminating the major source 
of anti-platelet antibody production as well as removing the 
major site of platelet destruction. 

.A:nswer (E) is incorrect, as the patient wu referred for fail.. 
ure of medical management, and answer (A) is incorrect as lt 
yields diagnostic value. but is not a detinltive form of manage
ment. Finally. both answers (B) and (C) are incorrect as they 
do not address the underlying disordez:. namely ITP. 
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Key word: Diagnostic Test of Possible 
Abdominal Lymphoma 
Author: Robert A. Meguid, MD, MPH 
Editor: Anne 0. Lidor. MD, MPH 

A 42--year~old man presents with progressive fullness and 
abdominal cramping increuing in severity over the put 
4 weeks. Computed tomography (cr) reveals a large intra
abdominal mass with multiple enlarged J.nguinal and cervical 
lymph nodes vilible. Which of the following tests is diagnostic 
of this patient's possible intra~abdominallymphoma? 

@ CTscan 

@ CT~gul.ded needle biopsy 

© Open biopsy 

@ Positron emi.ui.on tomography (PET) scan 

® T 2~weighted rnagnet:ic resonance imaging (MRI) 

Anawer: (C) Open biopsy 

R.tlonale: 
Lymphoma account• for 1596 of primary malignant ne~ 
plasma occurring in the small intestine. Diagnosis is made 
by histologic sam.ination of ti111ue, which il usually obtained 
via cervical or axillary lymph node biOJnY. In the case of gu-
trlc lymphoma. biopsy can be obtained endoscopically. Some 
abdomlnal lymphomu may be amenable to laparoscopic 
rather than open biopsy. 

Hiatologic diagnosis ia based upon examination of the 
cellular milieu, conaist:ing of Reed-Sternberg cells (multinu~ 
cleated giant cells), lymphocytes, hlstiocytes, granulocytes, 
fibrobluts, and pluma cells. 

CT and MRI can be useful diagnostic adjuncts but will not 
provide definitive dia.gnosis. On T 1~wei8):tted .MRI, solid struc-
tures appear brJsht:.ln contraat, on Trweighted MRl, fluid~ 
contalnlng tllsues appear bright. PET scans show brightness 
ln areu of metabolic hyperactivity. CT-guided needle biopsy 
is only useful ln obtainlng tissue for diagnosis where tissue 
architecture is not critical to diagnosis. 

More than half of patienb with lymphoma of the small 
Intestines present with masses greater than 5 em. Therefore, 
while a large, lntra~abdominallymphoma would be v:l&ible on 
CT acan, T,-welghted MRI. and PET scan, diagnosis could 
not be confirmed. In addition. open or laparoscopic biopsy of 
lymph nodes ia preferable to CT~ded needle biopsy of the 
intra~abdominal mua. 
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Key word: Workup of Thyroid Nodule 
Author: Konstantinos I. Makris, MD 
Editor: Martha A. Zeiger, MD, FACS 

A 45~year~ld woman wu found on physical examination to 
have a right thyroid nodule. mtrasound of the thyroid dem~ 
onstrated a 25~ hypoechoic nodule, which wu Identified 
u papillary thyroid cancer on fine-needle upiration (FNA). 
What Is the best next step In the management of this patient? 

@ Obtain computed tomography (CI') scan of the neck 

@ Obtain integrated positron emission tomography and 
computed tomography (PET-CT) scan for complete 
staglng 

© Obtain ultrasound of the neck to evaluate for 
lymphadenopathy 

@ Proceed to surgft'y without other studies 

@ Repeat the FNA to confirm the diagnosis 

Anawer: (C) Obtain ultruound of the neck to eval~ for 
lymphadenopathy 

Rationale: 
This patient with papillary thyroid cancer will need a thyroid
ectomy. Before proceeding with surgery, she needs to undergo 
evaluation of her cervical lymph nodeJ to evaluate for possible 
metastatic dlseue with ultruound as she hu only undergone 
a dedicated thyroid ultrasound. mtrasound of the neck is 
recommended for all patients undergoing thyroidectomy for 
mal1gnant cytologl.c findings on FNA according to American 
Thyrold Association guidelines. mtruound~guided FNA of 
suspicious lymph nodes is recommended as positive find
ings would change the surgical plan, necessitating lateral neck 
diBaection in addition to thyroidectomy. There is no role for 
routine preoperative use of CT, magnetic resonance imaging 
(MRI), or Integrated PET -CT scan. 

Well-clltferentl.ated thyroid cancer (papillary. follicular 
variant of papillary, follicular, HU.rthle cell) is metastatic to 
cervical lymph nodes in as many as 50CJ6 of patients. Preop
erative neck ultruound detec:t5 tuSpic1ous lymph nodes In 
.2096 to 3096 of cues, leading to change of the surgical plan In 
u many u 2096 of patients. This supports the need for pre
operative staging, which is best performed with ultruound.. 
No benefit hu been proven with the routine uae of the other 
l.maglng modalities. 

An FNA result of papillary thyroid cancer does not need 
confirmation prior to surg1cal. resection. 
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Key word: Treatment of Intraductal Papilloma 
of the Breast 
Author: Robert A. Meguid, MD, MPH 
Editors: Julie R. Lange, MD, ScM. FACS, and Mehran Habibi. 
MD, MBA 

A 35--year-old woman presents with complaint of a bloody 
discharge from the left nipple. Clinlcal breast ex.amlnation 
confirms inducible discharge from a single duct in the left 
nipple and a small palpable mass near the inferior areolar 
margin. Bilateral mammogram and left ultrasound show a 
amalJ. density that appears to correspond to the palpable uws, 
which meuure.s 8 mm by ultruound and is solid. The lesion 
is amenable to ultrasound-guided core biopsy. Which of the 
following is correct? 

@ H a core biopsy confirms a benign papilloma. no further 
intervention is needed 

@ H core-needle biopsy confirms Intraductal papilloma. 
then proceed to local exdslon with pOlltoperative 
routine breast screening examination 

© If local exdslon shows DCIS, the patient can return 
to routine breast screening with no further intervention 
needed 

@ This is most likeJ:y a benign process, does not need to 
be biop&ied, and should be followed with clinical breut 
examJnat1on and mammogram every 6 months 

® Unilateral bloody discharge is usually associated with a 
history of breast trauma 

Answer: (B) If core-needle biopsy confirms intraductal 
papilloma. then proceed to local excillion with postoperative 
routine breast screening examination 

Rationale: 
Benign nipple discharge is frequendy bilateral, clear or milky 
and occurs commonly with nipple manipulation. Negative 
workup, including clin1cal breast examination, ultrasound, 
and mammogram, should be followed by a second, delayed 
examination. Nipple discharge that is unilateral, serous or san
guinoUB, and spontaneous, can be either benign or malignant 
In origin. Such discharge requires evalua.tlDn that generally 
should start with mammogram and ultruound, with further 
evaluation guided by the results of the radiologic studies. If 
a lesion is found that can be targeted for a radiolofPc-guided 
core biopsy, this is Wlually the preferred first method of evalu
ation. If no lesion is found on ultrasound, the MRI sometimes 
can be helpful. 

Intraductal papillomas typically present with unilateral 
bloody or serous discharge from the breast. They may occa
sionally be palpable depending on their size, or subsequently 
detected on ultrasound, mammography, or core-needle 
biopsy. While intraductal papillomas are benign, any prolifera
tive breast change is probably associated with a small increase 
in risk of breast canc.er. 'Iherefore, the finding of intraductal 
papilloma on a core biopsy warrant& excillional biopsy of the 
area to rule out a coexistent early canc.er. 
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Key word: Interpretation of Thyroid FNA 
Author: Konstantinos I. Makris, MD 
Editor: Martha A. Zeigez:. MD, FACS 

A 52--year~old woman was found to have a single left thyroid 
nodule measwing 3 em on ultruound. She has no known risk 
factors for thyroid cancer and denies any compressive sym~ 
toms in the neck. Her thyroid function tests are normal and 
fine-neOOle aspiration (FNA) was performed. Cytology exam!~ 
nation reported "follicular neoplasm" as the diagnosis. What 
is the next best step in the management of this patient? 

® Obtain a core-needle biopsy of the suspicious nodule 

@ Obtain a radioactive iodine thyroid scan 

© Perform. left hemlthyroldectomy 

@ Perform. left hemi.thyroidectomy with intraoperative 
frozen section to dedde on need for total thyroidectomy 

@ Repeat the FNA 

Answer: (C) Perform left hemithyroidectomy 

Radonale: 
The best next step is to proceed with a left hemitbyroideo
tomy. FNA of a thyroid nodule can result in ai.x potential 
diagnoses accordJng to guidelines known as "the Bethesda 
criteria"': (1) Bmlur-There is mlnlmal risk for malignancy, 
and the nodule can be observed; (2) Atypia of undetermined 
significance-S% to 10% risk of malignancy and a repeat FNA 
or thyroid resection is recommended; (3) Folliadtu neo~ 
plasm-20% to 30% risk of malignancy, and thyroid restt
tion is recommended for aCC\ll'ate diagnosis; (4) Suspiciow 
for mallpumcy-50% to 75% risk of malignancy, and cura
tive resection is recommended; (5) Malignan~98% to 10006 
risk of malignancy, and curative resection ill recommended; 
(6) Inadequate-Insufficient amount of c:ell.& for evaluation. 
and the FNA needs to be repeated. 

The decislon regarding the surgical approach is based not 
only on the FNA results, but also on the presence of additional 
thyroid nodules, the presence of compressive symptoms, per~ 
sonal risk factors for thyroid cancer (Le., family history for thy
roid cancez:. radiation exposure of the neck), and the patient's 
preference. Surg1cal. resection, usually ln the form ofhemlthy
roidectomy, is needed to determine the presence of a benign 
or malignant lesion for the re.rul.t of "follicular neoplasm" on 
FNA. Intraoperative frozen section cannot accurately make 
this determination. If a thyroid cancer is diagnosed on perma
nent pathologic evaluation. resection of the contralateral thy
roid lobe (i.e., completion thyroidectomy) may be indicated 
during a second operation. 

Although the workup of a follicular neoplasm can include 
a thyroid scan, this is usually only indicated when hyperthy
roidi&m is present as indicated by a low thyroid-stimulating 
hormone (TSH) level In general, thyroid scan in the workup 
of a thyroid nodule ill indicated when the TSH i& low, in order 
to Identify whether or not a nodule is hyperfunctioning and 
needs to be resected. 

Obtalning a core-needle biopsy is not recommended in the 
routine workup of thyroid nodules. 
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Key word: Sequence of Treatment in Multiple 
Endocrine Neoplasia 
Author: Jacqueline Garonzik-Wang. MD, PhD 
Editor: Anne 0. Liclox:. MD, MPH 

A 40-year-old woman has been recently diagnosed with 
multiple endoaine neoplasia type Ila (MEN 2A). Her most 
recent laboratory studies are slgnlficant for elevated urinary 
metanephrlnes and hypercalcemia. A cold thyroid nodule 
has been identi1ied on radioisotope imaging and computed 
tomography of the abdomen reveals a left adrenal mass. She 
has elected to undergo operative intervention and uks you 
which surgical procedure should be performed first. Based on 
current recommendations, you schedule her for the following 
procedure: 

@ Adrenalectomy 

@ Pituitary adenectomy 

© Single~d parathyroidectomy 

@ Thyroid lobectomy 

® Total thyroidectomy alone 

Answer: (A) Adrenalectomy 

Rationale: 
MEN 2A Is assodated with pheochromocytoma. hyperpara
thyroidlsm. and medullary thyroid carclnoma (MTC). Patients 
with the diagnosis of MEN 2 or MTC should be tested for 
pheochromocytoma. If pheochromocytoma is confirmed, the 
surgeon should firat proceed with adrenalectomy. Given the 
hyperadrenerglc state associated with pheochromocytoma. 
patients need at least 2 weeks of preoperative preparation. 
intravenous fluid resuscitation, and documented hemody
namic stability before consideration is given to further opera
tive management. Alpha-adrenergic blockage followed by 
beta blockade may be neassary. 

Once adrenalectomy is performed and adrenergic tone has 
been normalized. the patient may safely undergo further sur
gical procedures. Successful adrenalectomy can be followed 
by neck exploration 1 to 2 weeks later. 

The remalnlng options listed above are not ~mmended 
surgical treatments for other syndromes assodated with MEN 
2A. Parathyroid hyperplasia is treated with resection of three 
and a half glands or four~d parathyroidectomy with auto
implantation. MTC il treated with total thyroidectomy and 
central lymph node dissection. 

Multiple Endocrine Neoplasia Syndromes 
MEN 1 MEN 2A 
Parathyroid h)1)erplasia Pheochromocytoma 
Pancreatic islet cell tumors Medullary ti1yroid carcinoma 
Pituitary adooomas Parathyroid hyperplasia 
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Key word: Adrenallncidentaloma 
Author: Konstantinos I. Makris, MD 
Editor: Martha A. Zeigez:. MD, FACS 

A 56--year~old man underwent a computed tomography (CT) 
scan of the abdomen for left lower quadrant abdominal pain. 
Mild divert!.culitis was identified. and antibiotic therapy was 
provided. Incidentally, a 3-cm. rlght adrenal mass was seen 
on the CT scan. After recovery from diverticulltis, he is seen 
in the surgical clinic for evaluation of the adrenal mass. Which 
of the following test& should be included in the workup? 

® Check plasma aldosterone and renin levels, plasma~free 
metanephrine and normetanephrine levels, and a serum 
vanillylmandell.c add level 

@ Perform a dexamethasone suppression test and check 
plasma aldosterone and renin levels, pluma-free meta~ 
nephrlne and normetanepluine levels, and a serum 
vanillylmandell.c add level 

© Perform a dexamethasone suppression test and ch.ea 
plasma aldosterone and renin levels and plasma-free 
metanephrine and normetanephrine levels 

@ Perform a dexamethasone suppresslon test and 
check plasma aldosterone and renin levels and a serum 
vanillylmandelic acid level 

® Perform a dexamethasone suppresslon test and check 
plasma~ free metanephrine and normetanephrine levels 
and a serum vanillylmandelic acid level 

Answer: (C) Perform a dexamethasone suppression test and 
check plasma aldosterone and renin levels and plasma-free 
metanephrine and normetanephrine levels 

Rationale: 
Adrenal lesions that are incidentally identified during radio
graphic evaluation for other reasons are referred to as adrenal 
"inddentalomas: and their inddence is estimated to be 696 in 
patients undergoing abdominal CT scans. They can be benign 
adrenal adenomas (functional or nonfunctional) or adrenal 
malignancies (primary or metastatic), and their evaluation 
should be aimed at identifying whether they are hormonally 
functional or not and whether they are benign or malignant. 

Adrenal "incidentalomas" are primarlly worked up for evi
dence ofhypercortisolism, a pheochromocytoma, or hyperal~ 
dosteronism. The recommended screening te.rt:s are therefore 
a low-dose (1-mg) dexamethasone suppression test, chedcing 
plasma-free metanephrine and normetanephrine levels, and 
calculation of the plasma aldosterone concentration:plasma 
renin activity ratio. 

The malignant potential of the adrenal incidentalomas i& 
evaluated with an abdominal (*adrenal protocol") CT scan. 
Size less than 4 em, radiodensity le.ss than 10 Hounsfield units 
on nonenhanced CT images, and rapid contrast "washout" 
(>5096 in 10 minutes) of the adrenal lesion favor the diagn~ 
si& of benign. pathology. Fin&needle aspiration is used rarely 
and mainly reserved for diagnosing metastases to the adrenal 

glands. If performed, pheochromocytoma must be excluded 
beforehand. 

Adrenalectomy is indicated for "incidentalomas• greater 
than 4 em in size due to increased risk of mallgnancy, radio
graphically indeterminate lesions, and/or growing lesions 
(growth of 0.8 em in s12 months). Adrenalectomy is also incfi.
cated for horm.onally active lesions. 
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Key word: Characteristics and Treatment 
of Multiple Endocrine Neoplasia 
Author: Benjamin S. Brooke, MD, PhD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 2-month-old male child ill born to a mother with a Mar
fanold habitus and a history of pheochromocytoma. He 
undergoes genetic testing and is found to have a mutation 
in the RET oncogene. What should be the initial goal ln. the 
management of this patient? 

@ Careful observation 

(!) Computed tomography (CT) scannlng to look for pheo
chromocytoma ln. retroperitoneal space 

© Positron emission tomography (PET) scan to evaluate 
for other tumors 

@ Total parathyroidectomy with heterotopic auto
transplantation by 5 years of age 

(]) Total thyroidectomy with central lymph node dis-
section within the first 6 months of age 

Answer: (E) Total thyroidectomy with central lymph node 
dissection within the first 6 months of age 

Radonale: 
Multiple endocrine neoplasia type 2 (MEN 2) ls an autoso
mal dominant syndrome characterized by a disposition to the 
development of tumors in multiple endoc:rine organs. MEN 
2 ill caused by germline mutations in the RET oncogene with 
variable phenotypic expression that can be divided into differ.. 
ent subtypes (A and B). MEN 2A accounts for approximately 
7596 of MEN 2 and is a syndrome dl.at includes medullary thy
roid cancer (MTC) in 9096, unilateral or bilateral pheochro
mocytoma in 50%, and multi-gland parathyroid tumors in 
2096 to 3096 of adult gene carriers. MEN 2B is the more aggres
sive variant of MEN 2, characterized by the same two major 
neoplasms of MEN 2A (MTC and pheochromocytoma), in 
addition to having a marfanoid habitus and mucosal/intesti
nal ganglioneuromatosis. 

RET gene mutation testing has largely replaced serum cal
dtonln level testlng in diagnO&l.ng the MEN 2 carrier state. 
and determining the likely age of onset and aggressiveness of 
MTC in these patients. Children with MEN 2B have the high
est risk of developing medullary thyroid cancer and mould 
have a total thyroidectomy within the first 6 months of age, 
as the finding of microscopic MTC ln. these patients within 
the first year of lJfe ls common. The operation should include 
a central lymph node dissection, with more extensive explo
ration if positive nodes are found. Pheochromocytomas UBU

ally appear in the second or third decade of life. and can be 
screened for using 24-hour urine catecholamine and plasma 
metanephrine levels, followed by CT or MRL Hyperparathy
roidism develops in about a third of patients with MEN 2A, 
but rarely develops in MEN 2B. 
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Key word: Indications for Surgery in Primary 
Hyperparathyroidism 

Author: Konstantinos I. Makris, MD 
Editor: Martha A. Zeigez:. MD, FACS 

During routine blood testing, a 52-year-old man is found 
to have a serum calcium level of 11 mg/dL (normal 8.5 to 
10.5 mg/dL). His primary physl.dan suspects hyperpara
thyroidism and chocks a parathyroid hormone (PTH) level, 
which is 65 pg!ml (normal.lO to 65 pg!mL). He has no history 
of renal stones or bone fractures. Which of the following is an 
indication for this patient to undergo surgery? 

® 24-hour urine calcium of300 mg/dL 

@ Bone density suggestive of osteopellia (T-score -1.9) 

© Dl1fuse musculoskeletal palns and irritability 

@ No .surgery i& indicated, since PTH is normal 

@ Serum creatinine of 1.5 mg/dL 

Answer: (C) Diffuse musculoskeletal pains and irritability 

Radonale: 
Primary hyperparathyroidism is caused by a single para· 
thyroid adenoma, double parathyroid adenomas, parathy~ 
roid hyperplasia. or parathyroid cardnoma. The diagnosis 
is made with biocheml.cal. testing that typlcally reveals both 
an elevated serum calcium and serum PTII level. Frequently, 
primary hyperparathyroidism is also diagnosed when an ele
vated serum calcium level i& accompanied by an "inappropri~ 
ately high PTII level."' wlthJn the normal range, such as In the 
above case. In a patient with hypercalcemia. the serum PTH 
level would typically be low, as a result of negative feedback 
inhibition. The inappropriately high normal PTH in this case 
is .mggestive of hyperparathyroidism. 

Surgery is indicated for symptomatic patients, for exam~ 
ple, experiencing muscle aches and bony pain. Irritability, 
and renal c:alculi formation. It is also Indicated for patients 
with asymptomatic hyperparathyroidism that meet one 
of the National Institutes of Health criteria established in 
2002: (1) Serum caldum elevated by 1 mg/dL above normal; 
(2) 24-hour urine caldum >400 mglday; (3) creadnlne clear
ance reduced by 3096; ( 4) T-sc:ore worse than -2.5 at any site; 
(5) age younger than 50 years; (6) when surveillance is difficult 
or impossfble; (7) patient preference. Some modifications of 
the above criteria have been made at subsequent International 
workshops. notably change of the renal function criterion 
to creatinine clearance <60 m.LimlD. and ellmlnation of the 
24-hour urine calcium criterion. 
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Key word: Interpretation of Intraoperative 
Parathyroid Hormone Assay 
Author: Robert A. Meguid, MD, MPH 
Editors: Martha A. Zeigez:. MD, FACS, and Konstantinos I. 
Makris. MD 

A sestamibi scan reveals a hyperfunctioning parathyroid ade~ 
noma in the superior right position 1n a 53-year--old woman 
with hypercal.cemia. Preoperative parathyroid hormone 
(PTH) level is measured to be 200 pglml. After removal of 
the suspected parathyroid adenoma, a decrease in PTH to 
which of the following levels within the specified time frame 
would signify that the only hyperfunctioning gland had been 
successfiltlyremoved? 

@ 125 pglml in 10 minutes 

@ 132 pglml inS minutes 

© 43 pg/mL in 30 minutes 

@ 65 pgfmL ln. 20 minutes 

(]) 99 pgfmL ln. 10 minutes 

Answer: (E) 99 pglmL in 10 minutes 

Rationale: 
Primary hyperparathyroidism is a result of auton.omo111 pro~ 
duction of PTH by a parathyroid adenoma, hyperplasia. or 
carcinoma. Although a slngle adenoma is the most common 
ca111e, in 2096 of patients with primary hyperparathyroidism 
the cause is hyperplasia of the parathyroid glands. further, 
more, while most hyperfunctioning glands are enlarged, not 
all enlarged glands are hyperfunctioning. These issues create 
<Wficulties 1n the intraoperative decision on the adequacy of 
the extent of parathyroidectomy. 

Normal PTii is 10 to 65 pg/mL. Intraoperatively, a drop 
in the PTH level& meuured at 10 minutes after removal of 
the suspected abnormal parathyroid gland, greater than 5096 
compared to the hJghest (pre-Incision or pre-exdsion) PTH 
level ("Miami criterion•), is predictive of surgical success and 
long,term normocalcemia. 

The ~etium sestamibi scintigraphy (•Sestamibi 
scan•) relies on prolonged uptake of radionuclide into abnor
mally functioning parathyroid glands, has 5096 to 6096 sensl, 
tivity and 75% speclfidty. It ls most favorably used ln. patients 
who have not undergone previous neck explorations, and who 
have aingle~gland adenomas. 
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Key word: Lymphadenopathy in Thyroid 
Cancer 
Author: Konstantinos L Makris, MD 
Editor: Martha A. Zeiger, MD, FACS 

A 63-year,gld woman undergoes fin~needle aspiration (FNA) 
of a 2-cm. right thyroid nodule and il diagnosed with papil
lary thyroid cancer. On subsequent ultrasound of her neck. 
an enlarged right-sided lymph node is identified close to the 
Jugular vein and ls biopsied by FNA. Cytologic: examination 
reveals metastatic papillary thyroid cancer. What is the rei:' 

ommended overall treatment plan for this patient? 

@ Total thyroidectomy with central and bilateral neck 
lymphadenectomy followed by external beam radiation 

® Total thyroidectomy with central and bilateral neck 
lymphadenectomy 

© Total thyroidectomy with central and right lateral 
neck lymphadenectomy followed by radioactive iodine 
therapy 

@ Total thyroidectomy with right lateral neck lympha~ 
enectomy 

(]) Total thyroidectomy with right lateral neck lympha~ 
enectomy followed by external beam radiation 

Answer: (C) Total thyroidectomy with c:entral and right 
lateral neck lymphadenectomy followed by radioactive iodine 
therapy 

Rationale: 
The recommended approach for a patient with thyroid cancer 
and regional lymph node metastases ls total thyroidectomy, 
central and ipsilateral neck dissection followed by radioactive 
iodine therapy. 

Palpable or suspicious lateral cervical lymph nodes on 
ultrasound in a patient with thyroid canc:er should be biop~ 
sled by fine-needle asplratl.on (FNA) for c:on1irmatl.on of met
astatic disease. Lateral c:ervl.c:al. lymphadenectomy (usually 
levels II to rv. and occasionally level V) is indicated on the 
side of the involved lymph node. There is no need for lymph, 
adenectomy of the contralateral side if there is no evidence of 
metastatic disease. The central neck compartment should also 
be dissected ln. high-risk patients such as in this scenario, even 
in the absence of preoperative findings. The central neck is the 
most common site for metastases in papillary thyroid can«!!; 

and is usually involved when lateral lymph nodes are positive. 
Radioactive iodine is used postoperatively as adjuvant 

therapy for patients with well-di1ferentiated thyroid cancer 
and a high risk of recurrence. Size of primary tumor >lcm, 
aggressive histology. such as tall c:ell variant or presence of 
capsular invuion, and metastatic diseue are indications for 
postoperative radioactive iodine therapy. 

External. beam radiation is not typlcal.J.y used in the treat
ment of well-cWferentiated thyroid cancers. 
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Key word: Characteristics of Addisonian Crisis 
Author: Robert A. Meguid, MD, MPH 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

On postoperative day 3, after undergoing an exploratory lapa~ 
rotomy, distal pancreatectomy, splenectomy, and fixation of a 
left femur fracture after a motor vehicle colllsion, a 46-year
old man is found to be lethargic, confused. and vomiting. His 
blood pressure is 90/40 mm Hg, serum glucose is 45 mgldL, 
serum sodium is 121 mEq/L, serum patusium is 5.3 mEq/L, 
hemoglobin 11.2 mgldL. Which of the following is the most 
likely cause accounting for his condltion? 

@ Acute adrenal insufficiency 

@ Internal bleeding 

© Pituitary infarction 

@ Pulmonary embolism 

@ Volume overload with lactated Ringer solution 

Answer: (A) Acute adrenal insufficiency 

Rationale: 
While all of the possible answers could be associated with 
confusion, only the diagnosis of acute adrenal insufiiclency 
would be able to specifically account for the constellation of 
slgns and symptoms presented. In addition, acute hypopitu
itarism is associated with diabetes insipidus, hypematremia, 
hypokalemia, and normoglycemia. Acute adrenal insufii~ 
denc:y, or addlsonian crisis, occurs when the hypothalamic
pituitary axis is acutely suppressed. Causes include patients 
on steroids that are discontinued abruptly. autobnmune or 
infec:tious adrenalitis and surgical resection. In trauma, severe 
hemorrhagic shock without adrenal resection has been asso
ciated with the development of adrenal insufficiency. Patients 
present with lethargy, confusion. nausea and vomiting, and 
abdom1n.al pain, and develop hypotension, hyponatremia. 
hyperkalemia, and hypoglycemia. Symptoms worsen and 
include severe acidosis md dehydration. culminating in hypo
volemic shod:. 

A<:ute management of a patient in addisonlan crlsls 
includes fluid resuscitation with normal saline. glucose and 
electrolyte repletion. and systemic steroids. 
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1E26 

Key word: Diagnosis of lnsulinoma 
Author: Konstantinos L Makris, MD 
Editor: Martha A. Zeiger, MD, FACS 

A 56-year-old man is admitted after recurrent episodes of 
confusion and loss of conscioUlllles.s. Hi& serum gluco.se is 
45 mgtdL, raising the suspicion of insullnoma. Wh1ch of the 
following tests are NOT necessary for confirmation of the 
diagnosis? 

@ Pancrtlas protocol abdominal computed tomography 
(CI') 

(!) Serum C peptide level 

© Serum inBulin level 

@ Serum proinsulin level 

® Serum sulfonylurea level 

Answer: (A) Pancreas protocol abdominal c:ompute<l. 
tomography (CT) 

Radonale: 
The diagnosis of insulinoma is established by documenting 
"Whipple triad": Neuroglycopenic (villual changes, altered 
mentalamtus, weakness, seizures) or sympathetic adrenergic 
(palplmtions, sweating. tremors) symptoms with hypoglyc:e
mla (blood sugar <50 mgldL) and resolution of symptoms 
with food. These symptoms should be documented during a 
48-hour monitored fast. The diagnosis also requires an ele
vated serum insulin level (>5 to 10 jlUnits/m.L). Other causes 
of fasting hypoglycemia, such as pancreatic islet disease other 
than lnsulinoma. or fac:tltious use of exceasive 1nsul1n or 
oral hypoglycemic agents, need to be excluded by testing for 
serum proinsulin and C peptide, both of which will be high 
in the setting of an inBul.inoma and low with exogenous inBu
lln admJnlstra.tion. Serum sulfonyfUNas, which will be absent 
in the setting of an lnsulinoma and high with factitious insulin 
use, must also be checked. 

Imaging studies are not necessary for the diagnosis but 
are useful for localizing the lnsulinoma and evaluating for 
metastatic disease. Usually a combination of imaging stud
ies is used for preoperative loc:alization of the tumor, with 
endoscopic ultrasound considered the most sensitive test. 
Becawe moat insulinornas are small and in.trapancreatic, pre
operative localization &i.ls 10% to 27% of the time. The most 
sensitive modality for accurate localization of the lnsulinoma 
is intraoperative ultrasound combined with palpation of the 
pancreas. 
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1E27 

Key word: Effect of Superior Laryngeal 
Nerve Injury 
Author: Ymg Wei Lum, MD 
Editors: Martha A. Zeigez:. MD, FACS, and Konstantino.s I. 
Makris. MD 

An opera singer who recently underwent total thyroidectomy 
returns for her postoperative visit reporting voice fatigue 
and an Inability to sing high notes. Her total calcium level 
is 9.1 mgldL (normal 9.0 to 10.5 mgldL). This c:ompUcation 
could have been prevented by which of the following? 

@ It 11 unavoidable, symptoms are due to traruJient postop
erative hypocalcemia and will resolve 

® Ligation of individual branches of the superior thyroid 
artery at the level of the thyroid capsule 

© Ligation of middle thyroid artery at its orlgln 

@ Performing a careful dissection to avoid injury to 
the parathyroid glands 

® Use of an intraoperative func:tlonal nerve stimulator to 
loc:aUze the recurrent laryngeal nerve 

Answer: (B) Ligation of Individual branches of the superior 
thyroid artery at the level of the thyroid capsule 

Rationale: 
The use of an intraoperative func:tlonal nerve stimulator is 
helpful in assilting in the identification of the recurrent laryn
geal nerve. Even with the nerve stimulator, the rate of recur
rent laryngeal nerve injury is still approximately 1%. 

The injury suffered by the opera singer is to the extemal 
branch of the superior laryngeal nerve with an inddenc:e 
of 15% to 6896. This oc:curs frequently because the external 
branch of the superior laryngeal nerve crosses the superior 
thyroid artery at variable positions (Type 1, Type 2a. and 
Type 2b). The only way to prevent injury to the extemal 
branch of the superior laryngeal nerve ls careful ligation of 
the superior thyroid artery branches at the level of the thyroid 
capsule. 

Typical blood supply to the thyroid gland is via bilateral 
superior and lnferlDr thyroid arteries, with drainage via bilat
eral superior, middle, and inferior thyroid veins. There is no 
middle thyroid artery. 
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1E28 

Key word: Prognostic Factors for Thyroid 
Cancer 
Author: Robert A. Meguid, MD, MPH 
Editors: Martha A. Zeiger. MD, FACS, and Konstantinos L 
Malcrls,MD 

A 38~year-old woman undergoes left thyroid lobectomy for a 
palpable nodule with indeterminate pathology on pre<>pera
tive fine-needle aspiration. The specimen is sent to pathology 
for examination. Whl.ch of the following factors paired with 
the appropriate diagnosis is usociated with the poorest prog
nollil for this patient? 

@ 1.7 -em solitary nodule with medullary carcinoma 

@ Encapsulated. noncystl.c follicles with follic:ular 
carcinoma 

© MEN 2B with medullary carcinoma 

@ Presence of lymph node disease with papillary 
carcinoma 

@ Psammoma bodies with anaplutic carcinoma 

Answer: (C) MEN 28 with medullary carcinoma 

Rationale: 
Medullary carcinoma is as.sodated with occurrence of 
regional metastases early in the disease, usually by the time 
the primary nodule is 2 em in diameter. The 10-year survival. 
rate for patients with regl.onal metastases is 7096. On the con
trary, medullary carcinoma associated with MEN 2B, which 
itself is associated with early metastues, has a 5-year survival 
rate ofless than 5%. 

Factors associated with poor progno&ls for papillary ca.rd
noma of the thyroid gland include poorly ditferentiated cellu
lar histology and ex:trathyroidal extension. While psammoma 
bodi.e.s are charact:eriBtically usociated with papillary (not 
anaplastic) carcinoma, they are not indl.catlve of poor differen
tiation or of worse outcome. Overall, papillary carcinoma has 
the best prognosis of aU the common thyroid malignancies. 

The presence of lymph node metastases only factors into 
ACJJ staging for thyroid cancer for patient& aged 45 years 
and older. Therefore, any degree of lymph node involvement 
would characterize this 38-year-old patient's disease as Stage I 
or II only, usociated with a favorable prognosis in the setting 
of papillary carcinoma. 

Prognosis for noninvuive follicular carcinoma, which is 
generally encapsulated. and composed of highly celluhu; non
cystl.c follicles, is associated with a 6096 to 9096 survival. rate 
at5years. 

Anaplastic carcinoma hu the overall worst prOfPl.osis, due 
to a high rate of local invasion as well u regional and distant 
metastases at the time of diagnosis. The 5-year survival rate 
Is 796. 
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1E29 

Key word: Treatment of "Missing" Parathyroid 
Author: Jordan M. Wmter, MD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 62-year-cld. wcman wid!. a serum cak:iwn leYeJ. of 11.4 mg!dL, 
elevated intact parathyroid hormone level (IPTH), and a 
recent history of kidney stones underwent a bilateral neck 
exploration. Two normal parathyroid glands were identified 
on the right side, and one normal superior parathyroid gland 
was identified posterior to the superior pole of the left thy
roid lobe. The thymWI and the aide of the neck with the miss
Ing gland were thoroughly explored but no abnormal masses 
were found. What should the surgeon do next? 

@ Biopsy each of the glands since visual Inspection Is a 
poor indicator of abnormal pathology 

@ End the operation and perform nonlnvasive imaging to 
localize the abnormal parathyroid tissue 

© Perform a left thyroid lobectomy 

@ Remove the identified parathyroid glands one at a time, 
until the iPTH level drops to half the baseline level. 

® Remove the three identified glanda, and autotrans-
plant one of them into the non-domJnant forearm 

Answer: (C) Perform a left thyroid lobectomy 

Rationale: 
This patient has primary hyperparathyroi.diam. which is caWied 
by a single adenoma In the majority of cases (75%). four-gland 
hyperplasia occurs less frequently, although it Is more com
mon than two- and three-gland hyperplasia. Visual inspection 
remains an important and reliable tool for the experienced 
endocrine surgeon. While an enlarged parathyroid gland is 
not necessarily hyperfunctioning, nearly all hyperfunctioning 
glands are enlarged. Thus, normal-appearing tissue should 
not be exdsed. Biopsy of normal-appearing parathyroids 
is also not routinely performed. Frozen section can be use
ful to confirm the presence of parathyroid tissue, but is not 
useful for distinguishing normal from diseased parathyroid 
tissue. The iPTH level in conjunction with preoperative Imag
Ing Is a useful adjunct for the surgeon when a limited surg1cal 
exploration is performed, as opposed to a conventional full 
neck exploration. A decrease in the iPTH level by 50% after 
removal of an enlarged parathyroid predicts long-term nor
mal calcium levels and obviates the need for further explo
ration. Since an abnormal parathyroid gland had not been 
observed or removed in this particular case presentation, an 
iPTH assay is not applicable. Patients rarely have fewer than 
four parathyroid glands, and when a gland is missing from its 
normal location, a systematic search for an ectopic thyroid 
must be performed. Superior parathyroid glands, derived 
from the fourth pharyngeal pouch. are typically found lateral 
to the recurrent laryngeal nerve behind the upper pole of the 
thyroid at the level of the cricoid cartilage. Inferior parathy
roid glands, derived from the third pharyngeal pouch, are 

more ventrally located toward the inferior pole of the thyroid. 
Fifteen percent of the time, the inferior glands are located 
within the thymus. Jf this has been ruled out, along with other 
locations acassible through the cervical incision (e.g., the 
carotid sheath, tracheoesophageal groove, anterior superim 
mediastinum, posterior super mediastinum), then removal of 
the ipsilateral thyroid lobe should be performed. Total para
thyroidectomy with autotransplantation or subtotal parathy
roidectomy is not indicated. Appropriate indications for these 
operations include primary hyperthyroidism associated with 
parathyroid hyperplasia, secondary hyperparathyroldlsm, or 
tertiary hyperparathyroidism. 
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1E30 

Key word: Treatment of lnsulinoma of the 
Pancreatic Head 
Author: Robert A. Meguid, MD, MPH 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 45-year.-old man undergoes endoscopic ultrasonography 
to further locallze a 3-cm insullnoma in the head of the pan
creas. This soUtary l.nsulin.oma is deterD'Iined to be adJacent 
to the pancreatic duct. Which of the following procedures 
should be used to remove the tumor? 

® Catheter-directe<l. chemoembollzation 

@ Laparoscopic total pancrea.teaomy 

© Laparotomy with cryoablation 

@ Laparotomy with enucleation 

@ Laparotomy with pancreaticoduodenectomy 

Answer: (E) Laparotomy with pancreaticoduodenectomy 

Radon ale: 
Insulinomas greater than 2 cm or adjacent to the main pan
creatic duct in the head of the pancreas are not amenable 
to local enucleation and should be resected as part of a 
pancreaticoduodenectomy. 

Large (>2 em) lnsullnomas in the ned: and proxJmal body 
of the pancreas may be exclsed via central pancreatectomy, 
and those in the distal body and tail are excised via distal 
pancreatectomy. Smaller lesions may be excised via enucle-
ation, regardless of location within the pancreas as long as 
they are not adJacent to the main pancreatic duct. Similarly, 
tumors amenable to laparoscoplc approach must be elther ln 
the tail of the pancreas or not adjacent to the main pancreatic 
duct. Cryoablation is not a favored method of eradication of 
insulinomas. 
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1E31 

Key word: Characteristics of ITP Treatment 
Author: Robert A. Meguid, MD, MPH 
Editors: Charles M Balch, MD, FACS, and LisaK. Jacobs, MD 

A 62-year.-old woman undergoes laparoscopic: splenectomy 
for idiopathic thrombocytopenic purpura (ITP). After recov~ 
ery from the operation she continues to have a platelet count 
of 20,000. What is the next step ln her management? 

® Administration of intravenous immunoglobulin (MG) 

@ Begin a 4-mDnth course of danazol 

© Bone marrow transplantation 

@ Donothing 

@ Reoperate for missed accessory spleen 

Answer: (A) Administration of intravenous immunoglobulin 
(MG) 

Rationale: 
One of the mDst common causes of acquired thrombocytope
nia. Idiopathic or Immune Duombocytopenlc ~ura (ITP) 
1s caused by antibodies binding to and inactivating platelets. 
Patients are usually females in the second to third decade of 
life and pre~ent with petechiae or purpura, but may also pres-
ent with mucosal bleeding. 

Diagnosis of ITP ls one of exclusion of other possible 
etiologies for thrombocytopenia, including drug-induced 
thrombocytopenia, HIV, hypersplenism, and familial throm
bocytopenia. Laboratory diagnosis often includes isolation of 
antibodies to platelet glycoprotelns llb/Dia. lbllX. and la/lla. 

Treatment of ITP is almed at maintaining platelet counts 
greater than 20,000/Jll., and begins with chronic predni
sone (up to 4 months), and addition of MG in refractory 
patients. In the event of spontaneous, unremitting bleed~ 
ing. platelet transfusions should be administered along with 
methylprednisolone. 

Surgical therapy consists of splenectomy, and is indicated 
for patients with ITP who either fail to respond or relapse 
after cessation of prednisone. In addition. patients with 
bleeding crises nea.ssltating further emergent surgery (Le., 
craniotomy for intracranial hemorrhage) should undergo 
splenectomy. Results from laparosc:opic: and open splenec
tomy are comparable. Acassory spleens have been noted in 
1596 to 30% of patients, md mUBt: be removed in patients with 
ITP to improve the likeUhood of remlssion. 

Immediately prior to splenectomy, patients should be glven 
methylprednisolone and MG to boost platelet counts and 
receive immunization with polyvalent pneumococcal vaccine 
10 to 14 days prior to surgery, or postoperatively at the lat
est. In addition. immunosuppressed patients and those less 
than 10 years of age should receive the polyvalent vaccines 
for Streptococcus yneumonlae, Haemophllus JnjlumZM type 
B, and Neisseria meningitidis. However, in general. patients do 
nat require platelet transfusion prior to splenectomy. 

Splenectomy does not successfully treat ITP ln 30% to 4096 
of patients, espec:lally ln the elderly. Subsequent treatment ls 
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focused on further medical management. Initially. patients 
are restarted on oral prednisone. In comblna.tl.on, 85% of 
patients respond to intermittent MG. However; only 2096 
to 40% of patients respond to 4- to 6-month courses of dan
azol, an androgen, which has been found to be less effective in 
refractory patients. Since the presence of acceasory spleen tis
sue may sustain the symptoms of ITP, workup prior to reop
eration includes CT or MRL Bone marrow transplantation is 
an experimental therapy. Following no medical intervention 
is less than ideal, as the mortality rate from bleeding is as high 
as 40% for patient& older than 60 years of age. 
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1E32 

Key word: Contraindications to TRAM Flap 
Reconstruction 
Author: Jordan M. Wmter, MD 
Editors: Theodore N. Tsangaris, MD, and Mehran Habibi, 
MD, .MBA 

A 52-year--old woman with multifocal tumor in her left breast 
with palpable lymphadenopathy was advised to have a simple 
masttttomy with axillary lymph node dissection, followed by 
a postoperative course of chemotherapy and radiation. She 
has a history of hypertension and quit smoking 15 years ago. 
Her surgical hiBtmy includes a ton~~illectomy and a laparo
acopic: c:holec:yatectomy. Which statement is most appropriate 
regarding the patient's inquiry about transverse rectus abdo
minus myocutaneous (TRAM) flap reconsttuc:tion? 

@ A TRAM flap should yield a more natural cosmetic 
result compared to breast implantation, but 1s best 
performed months after radiotherapy 

® A TRAM flap should yield a more natural cosmetic 
result compared to breast implantation, and is best 
performed immediately following the mastectomy 

© Breast implantation is preferable to TRAM tlap 
reconstruction due to patient's history of hypertension 
and smoking 

@ Breast implantation is preferable to TRAM tlap recon, 
struction due to the patient's history of laparoacopic 
surgery 

® Breast reconstruction mould not be pUl'llued following 
postmastectomy radiotherapy 

Answer: (A) A TRAM tlap mould yield a more natural 
cosmetic result compared to breast implantatl.on. but is best 
performed months after radiotherapy 

Rationale: 
Breast rKOnStruction may be based on implanted materlals or 
autogenous (natural) tissue transfer. Hybrid procedures exist 
as well Implant-based techniques are simple and add little to 
the operative length but 115Ually require two separate stages: 
Placement of tissue expanders and then removal of expanders 
and prosthesis Implantation 4 to 4.5 months later. Good can
didates for tissue expanders include patients with good skin 
tone and nonsmokers. Radiation is not a contraindication for 
tillsue expanders. Symmetry may be more difficult to achieve 
with implant& than with flaps. 

Autogenous tissue transfer offers a more natural appear
ance, but iD:volves a complex and relatively lengthy operation. 
In a TRAM flap. the contralateral rectus abdominus muscle 
is transferred to the desired position in the chest with its vas
cular pedicle (based on the superior epigastric vessels) intact. 
Patients who expect to undergo radiotherapy are probably 
best served with autogenous tissue transfer only after the 
completion of radiotherapy. An irradiated chest may in fac:t 
benefit from the transfer of healthy abdominal tissue to the 
area. Reconstruction prior to radiotherapy is considered less 
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desirable than the delayed approach. u the flap could be com~ 
promised by the radiation treatment. 

Contraindications to autogenous tissue transfer fall into 
two categories: Factors that could compromise flap viability 
and factors that could compromise patient viability. Variables 
that fit into the former category include obesity, smoking. 
autoimmune disease, previous abdominal surgery that inter
rupts blood flow to the flap, and diabetes. However. a distant 
smoking history and smalllaparoscopic incisions associated 
with cholecystectomy as reported for this patient, should not 
threaten the flap. Medical comorbidities associated with an 
increased patient risk include chronic obstructive pulmo
nary disease (COPD), heart fallure, ischemic heart disease, 
chronic renal insufficiency, diabetes, and cerebrovascular cfis.. 
ease. Although the patient described here is hypertensive and 
has a distant smoking history, she is not predicted to be at 
an increased risk for a cardiopulmonary event after a TRAM 
flap, as compared to alter a breast bnplant. 
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Key word: Characteristics of 
Hypoaldosteronism 
Author: Jordan M Wmter. MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 51~year~old man with diabetes and a 5.8--c:m abdominal 
aortic anellr}'SlD undergoes a preoperative evaluation. He has 
the following laboratory results: Sodium 144 mEq/L, potas
sium 5.7 mEq/L, chloride 117 mEq/L, bicarbonate 18 mEq/L, 
and <:reatinine 1.6 mgldL. The plasma .renin activity 1s 1.3 ng/mL/ 
hr (normal1.9 to 3.7 nglmL/hr) and the urine pH is 5. These 
laboratory tests are consistent with: 

@ Conn syndrome 

@ Inappropriate antidiuretic hormone secretion 

© Type 1 renal tubular addosls 

@ Type 2 renal tubular acidosis 

@ Type 4 renal tubular acidosis 

Answer: (E) Type 4 renal tubular acidosis 

Radonale: 
Aldosterone opens sodium channels on the apical aspect of 
renal collecting tubule cells and increases Na-K-ATPase 
pump activity on the ba&olateral side of the cell. The elec
tronegative charge that results within the lumen of the col
lecting tubule leads to potassium secretion into the lumen 
of the collecting tubule. Hypoaldosteronism or Type 4 renal 
tubular acidosis (RTA), may be caused by either aldosterone 
deficiency or aldosterone resistance and is associated with 
impalred potassium efllux in the collecting tubule, resulting 
in persistent hyperkalemia. The most common cause of Type 
4 RTA in adults is hyporeninemic hypoaldosteronism second# 
ary to low renin production from diabetic nephropathy. Other 
causes include primary adrenal insufficiency, the use of ACE 
inhibitors, the use of NSAIDs, potassium-sparing diuretics, 
and congenital adrenal hyperplasia. Type 4 RTA is character
ized clinically by hyperkalemia and a mild nonanion gap ad# 
dosis. Treatment includes mineralocorticoid replacement in 
the form of oral fiudrocortlsone, a low potassium diet, and{ 
or diuretics. 

Type 1 RTA is characterized by distal tubular dysfunction 
and impaired acid excretion. Type 2 RTA is characterized by 
proximal tubular dysfunction and bicarbonaturia. Type 1 and 
Type 2 RTAs are typically usoclated with alkalotic urine 
and normal plasma renin activity. Inappropriate antidi
uretic secretion causes hypotonic isovolemic hyponatremia. 
Conn syndrome is associated with aldosterone excess from 
an aldosterone producing adenoma and is associated with 
hypertension and hypokalemia. 
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1E34 

Key word: Distribution of lnsulinomas 
Author: Robert A. Meguid, MD, MPH 
Editors: Theodore N. Tsangaris, MD, and Mehran Habibi, 
MD, MBA 

.Af.t.er radiographic: localization of a solitary 3--cm inaulinoma 
In the tall of the pancreas of a 56-year-old woman. you per
form a distal pancreatedomy and splenectomy. Which of the 
following statements regarding the distribution of insullno
masistrue? 

@ Fifteen percent of lnsulinomas are found in the tall of 
the pancreas 

® Insullnomas are evenly distributed throughout the 
pancreas 

© Malignant insulinomas are more frequently found 
in the head and uncinate pro«SS of the pancreas 

@ Most insulinomas are found in the tail of the pancreas 

® Ninety percent of insulin.omas are found in the head, 
uncinate process or body of the pancreas 

Answer: (B) lnsulinomas are evenly dl.strlbuted throughout 
the pancreas 

Radonale: 
Insulinomas, the most common endocrine neoplasm of the 
pancreas, are evenly disttlbuted throughout the pancreas. 
Approximately one-third of insulinomas occur in the head 
and uncinate process, one-third in the body and one-third in 
the tall of the pancreas. 

Ninety percent of insulinomas are solitary. benign lesions, 
and 10% are malignant lnsulinoma, often with metastases to 
regional perlpancreatic lymph nodes and liver. Ninety percent 
of insulinomu are sporadic in origin, while 10% are asaoc~ 
ated with MEN 1 syndrome. Patients with MEN 1 may have 
multiple insulinomas withJn the pancreas, as well as higher 
recurrence rates after treatment. 
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Key word: Patient at Highest Risk of 
Postsplenectomy Sepsis 
Author: Robert A. Meguid, MD, MPH 
Editor: Andrew M. Cameron, MD, PhD 

The following patients have all undergone splenectomy. and 
none have received vaccinations for Streptococcus pneu
molftae, Hasnwphllus lnjlumzae, or Nel.uerla menlngltidl.t. 
Who is at gNatest risk of postsplenectomy sepsis? 

@ A 14-year-old girl who underwent splenectomy for 
trauma 2 years ago 

® A 20-year-old man with HIY who underwent splenec
tomy for trauma 

© A 3-year-old boy who underwent splenectomy for 
thalassemia major 

@ A 45-year-old man who underwent splenectomy for 
Hodgkin disease 

® A 73-year-old woman who underwent splenectomy for 
ITP 

Answer: (C) A 3-year-old boy who underwent splenectomy 
for thalassemia major 

Rationale: 
Asplenlc patients are at risk of overwhelming postsplenec
tomy sepsis (OPSI) caused largely by encapsulated pathogens 
as they are normally opsonized and cleared from circulation 
by the spleen. 

Alplenic adult& are at approximately 50% sreater risk of 
sepsis as compared to norm.osplenlc adults. In addition. the 
risk and bnpact of OPS!is inversely related to age. The risk 
of OPSI in chlldren is approximately 296 over 10 years, and 
higher in children less than 2 years of age. In 80% of cases, 
OPSI occurs within the first 2 years after splenectomy. The 
risk of OPSI is further inc.reued in uplenic: patients with 
malignancy or in those who are additionally Immunosup
pressed (e.g., undergoing chemotherapy). Overati. OPSI has a 
5096 to 60% mortality rate. 

Those at greatest rillk of OPSI are patients less than 3 years 
old and those with compromised immune systems. Patients 
with thalassemia major are at particular risk of developing 
OPSL S. pneumonlae is the causative pathogen In two-thirds 
of infections, and H. inftuenzae and N. meningitidis account 
for the majority of the rest of infectioilll. Patients present with 
a mild fever and headache, and rapidly progress to shock and 
death withJn 6 to 12 hours. 

Guidelines for reduction of the risk of OPSI focuses on 
immunization of patients undergoing elective splenectomy 
with polyvalent pneumococc:al vaccine 10 to 14 days prior to 
surgery, or postoperatively at the latest. In addition. immuno
suppressed patients and those less than 10 years of age should 
receive the polyvalent vaccines for H. lnjluenzae type B and 
N. meningitidis. Children less than 5 years of age should be 
put on antibiotic: prophylaxis (penicillin V or amoxicillin or 
TMP/SMX). All asplenl.c patients should wear medical alert 
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bracelets. Ideally, splenectomy in c:hildren should be delayed 
untU they are older than 5 years of age. 
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Key word: Diagnosis and Treatment 
of lnsulinomas 
Author: Jordan M Wmter. MD 
Editors: Theodore N. Taangaria, MD, and Mehran Habibi. 
MD, MBA 

A 52-year-old man with no prior medical problems reports 
intermittent episodes of tachycardia, nausea, and diaphore
sis that improve with snacks. He has galned 4.54 kg (10 lb) In 
the past 3 months, and has become increasingly irritable. The 
patient's internist orders a monitored fast and makes the diag
nosis of an insulinoma. A computed tomography (Cf) scan 
with IV cont:rut fails to localize the tumor. The next step in 
the patient's management is to: 

@ Perform endoscopic ultrasonography 

@ Perform exploratory laparotomy and employ intraopera-
tive ultrasound 

© Perform selective arterial calcium stimulation with 
hepatic venous insulin sampling 

@ Perform somatostatin receptor scintigraphy 

@ Recommend judicious carbohydrate intake and a 
trial of octreotide 

Answer: (A) Perform endoscopic ultrasonography 

Rationale: 
After establishing the diagnosis of insulinoma from the 
patient's history, physical examination, and biochemical tests, 
imaging should be performed to try and localize the tumor. A 
multi-detector cr scan with IV contrast is the imaging test of 
choice, with a sensitivity of around 8096. Alternative imaging 
tests should be performed before surgery if the cr is negative 
for several reasons. First, failure to localize the lesion preop~ 
eratively increases the chances of a nontherapeutic explor~ 
atory laparotomy, given that a blind partial pancrea.tertomy is 
no longer recommended when the lesion cannot be identified 
intraoperatively. Second, a laparoscopic approach is prefer
able in certain instances, such as with small exophytic tumors 
amenable to enucleation or with tumors located in the body or 
tall of the pancreas. Endoscopic ultrasound can identify about 
8096 of ial.et cell tumors when the CT is negative. Gastrino
mas may be imaged with somatostatin receptor scintigraphy, 
but thia test is not useful for iD.5ulinomas. Invasive imaging 
tecl\niques that may be reserved for patients after a negative 
exploratory laparotomy include selective transhepatl.c portal 
venous sampling or selective arterial calclwu sUmulation with 
hepatic venous insulin sampling. Dietary adjustments and 
octreotide are therapeutic options for patients with unresect-

able disease. 
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rnlulinom• 
Parameter 
Symptoms 

Diagnostic tests 

Anatomic localization 

De1cription 
Neuroglycopenia causes confusion, 
personality change, coma 
Cate<:holamine surge causes trembling, 
diaphoresis, tachycardia 
Anabolic state: weight gain 
Monitored fast 
Insulin-to-glucose ratio 
Evenly distributed throughout pancreas 

Rapriltad with pennission frllm: Kennedy EP, Brody .fi, Yeo CJ. Neoplasms of 
1he entlocrile pancreas. In: ~llollllfld MW, Lilemoe KD, Doherty GM, Maier 
RV, Upchurch GR. eels. Greenfield's SWietY: Scienlffic Prillciples & Practice. 
5th ed. Philadel~ia, PA: L~pincottWilliams & Wilkins; 2011:863. 
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QUESTION 2-1 
A 60~year~oldman undergoes aright hemicolectomy for 
colon adenocarcinoma. The pathology revealed a tumor 
with negative microscopic margins, well--ditferentiated 
histology, and 10 lymph nodes in the specimen. He was 
found to have a stage II (T2NOMO) tumor. Which of the 
following characteristics place him at a higher risk, thus 
making him a potential candidate for adjuvant therapy? 

®Age 

® Highly differentiated histology 

© Location of the tumor 

@ Number of sampled lymph nodes 

® T2lesion 

QUESTION 2-2 
A 22-year-old male presents to the emergency depart
ment with a stab wound in the right sixth intercostal 
space just lateral to the sternal border. His blood pres
sure is 90no mm Hg, his pulse is 130 beats per minute, 
and he complains of shortness of breath. His trachea is 
midline and his neck veins are bulging. The most likely 
diagnosis is: 

® Esophageal injury 

® Pericardia! tamponade 

© Pneumothorax 

@ Pulmonary contusion 

® Tracheobronchial injury 

QUESTION 2·3 
A 62~year-old woman presents to your clinic after 
undergoing a left modified radical mastectomy for stage 
ill breast carcinoma. She has done well postoperatively 
and is concerned only about new onset numbness and 
tingling over the posteromedial aspect of her left upper 
arm. She has normal strength, no motor deficits, and 
normal range of motion in her left upper extremity. 
What structure was likely injured during her operation? 

® Intercostobrachial nerve 

® Long thoracic nerve of Bell 

© Medial cutaneous nerve of arm 

@ Medial pectoral nerve 

® Thoracodorsal nerve 

QUESTION 2-4 
The anatomic separation between the common hepatic 
duct and the common bile duct occurs at which level? 

® Entry of cystic duct into the common hepatic duct 

® Entry of the duct into the pancreas 

© The change in mucosa from columnar to squamous 

@ The intersection of the bile duct and right hepatic 
artery 

® The superior edge of the duodenum where the duct 
starts to travel in the retroduodenal space 

QUESTION 2·5 
A 39~year~old female has been followed regularly by 
her dermatologist for a mole located on her left shoul
der. Due to a family history of melanoma and her fair 
complexion, she is concerned that this nevus might 
eventually progress to malignant disease. Which of the 
following is true concerning the malignant transforma
tion from melanocytic nevus to frank melanoma? 

® Abnormal adhesion receptors make cells resistant 
to the typical progression from nevus to melanoma 

® All melanocytic nevi that change shape, cololi or 
size are considered malignant 

© All melanomas arise from preexisting nevi 

@ Melanocytic nevi are not considered direct 
precursor lesions to melanoma 

® The BRAF mutation is found in a majority of 
patients with melanoma and nevi 

QUESTION 2-6 
A 65-year~old male is undergoing an elective left ingui
nal hernia repair. With regard to his risk of surgical site 
infection, which of the following is true? 

® A surgical site infection is defined as one occur~ 
ring within 60 days of the procedure or within 
6 months if an implant is left in place 

® Administration of most preoperative antibiotics 
should be within 1 hour of incision 

© An.t:l'biotics are given postoperatively because 
there is documented proof that they decrease the 
risk of surgical site infection after wound closure 

@ If the procedure necessitates drain placement, 
studies have shown a decrease in infection rates if 
antibiotics are continued until they are removed 

® Routine use of vancomycin for antibiotic prophy-
laxis is recommended 
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QUESTION 2-7 
On postoperative day 3 after a classic Whipple proce, 
dure, a 54-year~old man is found to be lethargic and 
tachycardic with a pulse of 180 beats per minute and 
blood pressure of 50 mm Hg/palpable. An EKG reveals 
an irregularly irregular rhythm. What is the most appro~ 
priate treatment of his arrhythmia? 

® l~mg IV atropine 

@ A bolus of 1 L of normal saline 

© A bolus of amiodarone 150~mg IV followed by an 
amiodarone infusion 

@ Repeated boluses of metoprolol N until heart rate 
normalizes 

® Synchronized cardioverslon 

QUESTION 2-8 
A 58-year-old woman with biopsy-proven papillary 
thyroid carcinoma and clinically involved right cervical 
lymph nodes undergoes total thyroidectomy and right 
modified radical neck dissection. On the first morning 
postoperatively, a focused clinical examination should 
htclude an assessment of which of the following? 

@ Grip strength 

@ Hand sensation 

© Plantar fiexion 

@ Shoulder shrug 

® Tongue protrusion 

QUESTION 2-9 
A 5~year.-old female presents with complaints of worsen
ing chest pain associated with swallowing and dysphagia 
for solid fOod. Upper gastrointestinal series demonstrates 
narrowing of the distal esophagus with prox:imal cUJ.. 
tion. Manometric studies demonmate failure of normal 
rdaxation of the lower esophageal sphinctei:. The patient 
undergoes an uneventful laparoscopic Heller myotomy. 
Postnperatively. she reports conDnned chest pain that 
occurs 30 to 60 minutes after meals and worsens upon ly.ing 
down. How could 1hls complication have been prevented? 

® Combining myotomy with a partial fundoplication 
procedure 

@ Esophagectomy 

© Injection of the lower esophageal sphincter with 
botulinum toxin 

@ Longer myotomy incision 

® Postoperati:ve initiation of calcium channel blockers 
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QUESTION 2-10 
A 2~year--old man was an unrestrained passenger in a 
motor vehicle collision. Upon impact, his left leg hit the 
dashboard and caused a posterior hlp dislocation. This 
was reduced in the emergency department approxi
mately 20 hours after the accident. What is the most 
likely complication? 

® Awscular necrosis of femoral head 

@ Femoral head fracture 

© Heterotopic ossification 

@ Sciatic nerve injury 

® Shortening ofleg 

QUESTION 2-11 
A 27~year--old man was injured in a chemical plant 
explosion and presented to the hospital with burns cov~ 
ering over 50% of his total body surface area (TBSA). 
Early excision is planned. Which of the following state
ments is true concerning his condition? 

® Early excision of bums prolongs the inflammatory 
phase of healing 

@ Early excision of bums results in a decreased risk 
of infection 

© Hypertrophic scarring is a complication of early 
excision 

@ Early excision should occur in one procedure in 
extensive burns (>40% TBSA) 

® With improved bum care, infection no longer 
carries significant morbidity 

QUESTION 2-12 
A 48~year-old male painter falls from a ladder and pres
ents to the emergency room. Primary and secondary 
Slll'Veys are notable for left-sided chest pain on palpa
tion. He is splinting with deep inspiration. Radiography 
demonstrates nondisplaced fifth to ninth rib fractures. 
Which of the following options for pain control has 
been shown to provide superior outcomes in patients 
with rib fractures? 

® Epidural anesthesia 

@ Intercostal nerve blockade 

© Intravenous opioid medication 

@ Oral nonsteroidal anti~infiammatory medication 

® Oral opioid medication 
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QUESTION 2-13 
A 15·year--old boy presents 1 year following laparo· 
scopic splenectomy for idiopathic thrombocytopenia 
purpura. He reports spontaneous massive eplstaxis and 
is fowtd to have a platelet cowtt of 10,000/j.IL. In addi· 
tion to a complete blood cowtt, which of the following 
is the most helpful initial study to send based on his 
past history? 

® Bone marrow aspirate 

® Partial thromboplastin time 

© Peripheral blood smear for eosin.ophils 

@ Peripheral blood smear for Howell-Jolly bodies 

® Prothrombin time 

QUESTION 2-14 
A 43-year-old female patient is now postoperative day 
8 after a distal gastrectomy and Roux-en-Y reconstruc
tion for an anaal gastrointestinal stromal tumor (GIST). 
On morning rounds, her abdomen is tender with guard
ing in her epigastrium,. and there is bilious fluid in her 
intra·abdominal Jackson·Pratt drain. Her vital signs 
are 38.1 °C, pulse 98 beats per minute, blood pressure 
123/69 mm Hg. and oxygen saturation 94%. A computed 
tomography (CT) scan with oral contrast is performed, 
and a fluid collection measuring 10 x 8 x 5 em is seen 
in the area of the resection bed. Which of the following 
is the next step in diagnosing a duodenal stump leak? 

® Diagnostic laparoscopy 

® Fluoroscopy (upper gastrointestinal series with 
Jackson· Pratt injection) 

© Gastroscopy and inspection of anastomosis 

@ No further studies are needed as bilious fluid in 
the Jackson-Pratt drain is diagnostic 

® Repeat CT scan with oral and intravenous contrast 

QUESTION 2-15 
A 30·year-old male is brought to the emergency room 
after falling off a second story balcony and landing on 
both feet before striking his head. He arrives intubated 
with normal hemodynamic parameters and a Glasgow 
Coma Scale score of 6T (withdraws to pain). His physi
cal examination reveals bilateral swollen, erythematous 
heels but is otherwise free of other obvious deformi
ties. In addition to computed tomography (CT) imag
ing of his head, cervical spine, abdomen, and pelvis, and 
x-rays of his chest and bilateral feet, what other plain 
film imaging should be obtained? 

® Bilateral anldes, thoracic spine, lumbar spine 

® Bilateral ankles, tl'bia/fibula, femurs, lumbar spine, 
thoracic spine 

© Bilateral ankles, tibia/fibula, femurs, pelvis, lumbar 
sphte 

@ Bilateral ankles, tibia/fibula, femurs, pelvis, lumbar 
sphte, thoracic sphte 

® Bilateral ankles, tibia/fibula, lumbar spine 

QUESTION 2-16 
Which of the following is most likely to occur with use 
of local anesthetics administered via an epidural cath
eter for pain control following thoracic surgery? 

® Regional vasodilation 

® Renal toxicity 

© Respiratory depression 

@ Temporary leg weakness 

® Urinary retention 

QUESTION 2-17 
An otherwise healthy 54-year-old male presents with 
stable angina. Echocardiography reveals an ejection 
fraction of 50% with an aortic valve area of 0.9 cm2, a 
mean pressure gradient of 45 mm Hg, and a jet velocity 
of 4.5 m/sec. Which of the following is the best defini
tive therapy? 

® Aortic valve replacement (AVR) 

® Medical management with antihypertensive 
therapy 

© Orthotopic heart transplantation 

@ Percutaneous balloon valvotomy 

® Transcatheter AVR 
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QUESTION 2-18 
A 25~year--old woman presents with a breast mass found 
on self~examination. A 3--cm tender mass is palpable in 
the upper outer quadrant of the right breast with no 
overlying skin changes. The patient has no medical his~ 
tory and takes only an oral contraceptive pill What is 
the most appropriate initial imaging modality? 

® Computed tomography (CT) 

@ Magnetic resonance imaging (MRI) 

©Mammogram 

@ Positron emission tomography (PET) 

® Ultrasound 

QUESTION 2-19 
A 54~year~old male undergoes laparoscopic Nissen fun
doplication for persistent gastroesophageal reflux. On 
postoperative day 2, the patient develops pleuritic chest 
pain and shortness of breath. EKG and cardiac enzymes 
are normal. Chest x~ray demonstrates a large left~sid.ed 
pleural etfusion. Which of the following is the best diag~ 
nostic study to obtain next? 

® Computed tomography (CT) scan 

@ Echocardiogram 

© Esophagogram 

@ Lymphoscintigraphy 

@ Thoracentesis and pleural fluid sampling 

QUESTION 2-20 
A 34-year-old woman presents with pain in her right 
hand and neck that has been going on for 1 year. She 
experiences occasional numbness in her arm and hand. 
She works as a seamstress and reports that her symp~ 
toms are worsened when shooting a basketball What is 
the most likely diagnosis? 

® Brachial plexopathy 

@ Carpal tunnel syndrome 

© Complex regional pain syndrome 

@ Medial epicondylitis 

@ Thoracic outlet syndrome 
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QUESTION 2-21 
A S9~year--old male presents to clinic 2 years after a 
deceased donor kidney transplant for diabetic nephrop~ 
athy. His creatinine is now 1.7 mg!dL, up from a sta~ 
ble baseline of 1.1 mg/dL following his transplant. His 
blood glucose levels have been well controlled, with 
HbA1., of6.296. You perform a percutaneous core-needle 
biopsy. which shows no evidence of rejection. Which of 
the following immunosuppression medications is most 
likely contributing to this patient's increasing renal 
insufficiency? 

® Azathioprine 

@ Mycophenolate mofetil (MMF) 

© Prednisone 

@Sirolimus 

@ Tacrolimus 

QUESTION 2-22 
During pregnancy, a woman's blood volume: 

® Decreases by 10% to 2096 

@ Decreases by 30% to 5096 

© Does not change 

@ Increases by 1096 to 20% 

® Increases by 3096 to 50% 

QUESTION 2-23 
An otherwise healthy 52-year-old male is in the post
operative care unit hours after undergoing an uncom
plicated left~sided Iaparoscopic adrenalectomy for a 
0.5~cm cortisol~producing tumor when he is noted to 
have a heart rate of 82 beats per minute and blood pres~ 
sure of90/40 mm Hg. After administerlng2 L of normal 
saline, the blood pressure is unchanged. The most criti
cal next step in management will be to: 

@ Administer l~mg lV hydrocortisone 

@ Begin a norepinephrine drip 

© Check troponin levels 

@ Obtain a 12-lead EKG 

@ Obtain a portable chest x~ray 
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QUESTION 2-24 
A 52·year·old man presents to the emergency room 
with abdominal pain. weight loss, and dehydration. He 
has had largepvolume diarrhea (>3 L/day) over the past 
few weeks. Abdominal computed tomography (CT) 
reveals a small mass in the tail of the pancreas, and a 
plasma vasoactive intestinal polypeptide (VIP) is sent. 
Which of the following would be most consistent with a 
diagnosis of Verner-Morrison syndrome? 

® Abdominal pain 

® Osmotic diarrhea 

© Stool osmotic gap of 300 mOsm/kg 

@ VIP plasma level of 600 pglmL 

® Weight loss 

QUESTION 2-25 
A 25-year-old man was involved in a motor vehicle 
accident and suffered a tibial plateau fracture that was 
splinted in the emergency department. Several days 
after admission he develops difficulty with dorsiflex
ion of his foot and also reports numbness and tingling 
sensations in the injured leg. In which region of the leg 
would he most likely feel numbness and tingling? 

® Dorsum of foot 

® Lateral plantar surface of foot 

© Medial plantar surface of foot 

@ Over lateral malleolus 

® Over medial malleolus 

QUESTION 2-26 
A 34-year·old HrY·positive man presents with a swol· 
len, erythematous, and painful left forearm. He reports 
that the redness began after injecting heroin into his 
left hand web spaces 2 days prior. On examination, the 
skin overlying his arm is blistered. he is unable to flex 
his hand or wristt and you palpate crepitus along his 
forearm. Which of the following is true regarding these 
types of infections? 

® Anb."biotic therapy is the primary management 
modality 

® C/()strldlum pet:frlngen.s is the most frequently 
cultured organism .in necrotizing soft tissue 
infections 

© Group A beta-hemolytic Streptococcus is more 
common than Clostridium perjrlngens .in mono
microbial infections 

@ Most necrotizing soft tissue infections are polymi
crobial 

® Surgical debridement should be performed 48 hours 
after presentation to provide adequate interval for 
response to antibiotics 

QUESTION 2-27 
A 70-year-old man with a 1-cm non-smaU-ceU adeno
carcinoma of his right upper lobe presents to your office 
for evaluation for resection of his tumor. He is thin, and 
although comfortable, he is breathing in a shallow and 
somewhat rapid fashion. Spirometry demonstrates an 
obstructive defect with a forced exp.iratory volume in 1 
second (FEV1)/forced vital capacity (FVC) of less than 
7096 of predicted and an FEV1 of less than 5096 of pre
dicted. Which of the following regarding alveolar ven
tilation is true? 

® Alveolar hypoventilation results in an increase in 
the partial pressure of carbon dioxide and hyper
capnia 

® Alveolar ventilation and minute ventilation are 
synonymous 

© Alveolar ventilation can be directly measured 
using spirometry 

@ There is a direct relationship between alveolar 
ventilation and the partial pressure of carbon diox
ide in the blood 

® There is an indirect relationship between alveolar 
ventilation and the partial pressure of oxygen in 
the blood 
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QUESTION 2-28 
A 55~year--old postmenopausal woman is found to have 
osteoporosis and joint and muscle aches 1 year follow~ 
ing Roux.~en~Y gastric bypass surgery and a 68.04-kg 
(150~lb) weight loss from her preoperative weight of 
163.29 kg (360 lb). During workup for her condition she 
is noted to have a calcium level of 7.8 mg/dL. Further 
laboratory analysis will likely show the following: 

@ PTH = 20 pg/mL, Vitamin D = 15 nglmL, Phosphate 
3.5mgldL 

@ PTH = 25 pg/mL, Vitamin D = 20 nglmL, Phosphate 
3.5mgldL 

@ PTii = 100 pglml, Viwnin D = 15 nglml, Phosphate 
3.5mgldL 

@ PTii = 100 pglml, Vitamin D = 15 ng/ml, Phosphate 
6mg/dL 

@ PTII = 100 pglmL, Vitamin D = 30 ng/mL, Phosphate 
3.5mgldL 

QUESTION 2-29 
A 45~year~old woman undergoes a laparoscopic cho~ 
lecystectomy for symptomatic cholelithiasis. On post
operative day 10, she presents to the emergency room 
with 4 days oflow~grade fevers, nausea. and right upper 
quadrant abdominal pain. Laboratory studies reveal 
mildly elevated bilirubin, liver enzymes, and white 
blood cell count. Computed tomography demonstrates 
a subhepatic Buid collection. Hepatobiliary iminodiace~ 
tic acid (}DDA) scan shows some drainage enterlcally 
but also peritoneal leakage. and a percutaneous drain 
is placed into the collection. What is the next step in 
management? 

® Endoscopic retrograde cholangiopancreatography 
(ERCP) with stenting 

@ Immediate open common bile duct exploration 

© Immediate open hepaticojejeunostomy 

@ Observation 

® Percutaneous transhepatic cholangiogram 
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QUESTION 2-30 
A 25~year-old male notices a painless mass in his scro~ 
tum for the first time while showering. Which of the fol~ 
lowing is an accurate statement regarding the diagnosis 
of testicular masses? 

® Biopsy of the testicle is generally required prior to 
radical inguinal orchiectomy in order to provide a 
histologic diagnosis 

@ Cystic or fluid-filled masses detected on scrotal 
ultrasound are typically seminomas 

© Physical examinations can be performed less fre
quently with the availability of scrotal ultrasounds 

@ Scrotal ultrasound can distinguish extrinsic from 
intrinsic testicular lesions and can detect intrates~ 
ticular lesions as small as 1 to 2 mm 

® Transillumination studies are sufficient in dis~ 
cerning between malignant and benign testicular 
masses 

QUESTION 2-31 
Which of the following is the definition of a process 
measure as utilized in health care? 

® A health state of a patient resulting from health 
care used to assess the extent that health care ser~ 
vices inBuence the likelihood of desired outcomes. 

@ A measurement of patients' perspective of their 
experience in the hospital 

© A summary of performance obtained by combin
ing information from more than one individual 
measure 

@ An indicator that assesses a health care service 
provided to, or on behalf of, a patient often used to 
assess adherence to recommendations for clinical 
practice based on evidence or consensus 

® The percentage of patients who had a good medical 
outcome 
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QUESTION 2-32 
A 57~year-oldmale presents to clinic with chronic stable 
angina that limits his ability to climb stairs and perform 
activities of dally living. Cardiac catheterization reveals 
a 70% occlusion in the left anterior descending artery, 
an 8096 occlusion in the left circumflex artery, and an 
8596 occlusion in the right coronary artery with an ejec
tion fraction of 5006. What is the recommended man
agement of this patient? 

® Coronary artery bypass grafting 

® Optimal medical management ln.cluding aspirin. 
clopidogreL beta~blocket and a statin 

© Percutaneous balloon angioplasty 

@ Percutaneous balloon angioplastywith st:enting of 
all three lesions 

® Transmyocardiallaser revascularization 

QUESTION 2-33 
A 47 ~year-old woman presents with a palpable breast 
mass discovered on self-examination. Mammography 
demonstrates aBreasthnagl.ng~Reporting and Data Sys~ 
tern (BI-RADS) 4lesion found to be a 2-cm spiculated 
mass with heterogeneous calcifications. Core-needle 
biopsy is read as atypia without malignant features. The 
best next step would be the following: 

® Exdsional biopsy 

® Incisional biopsy 

© Mastectomy 

@ Repeat needle biopsy 

® Surveillance with yearly mammography 

QUESTION 2-34 
A 56-year-old male with a significant history of tobacco 
use complains of progressively worsening odynophagia 
and dysphagia and a 4.54-kg (10-lb) weight loss over the 
past several months. He initially had trouble swallowing 
solid food and has more recently developed difficulty 
swallowing liquids and a sensation that food gets caught 
in his chesL What is the most valuable diagnostic study 
to obtain? 

® Barium swallow 

® Computed tomography (CT) of the chest and 
abdomen 

© Endoscopic ultrasound 

@ Esophageal manometry 

® Esophagogastroduodenoscopy 

QUESTION 2-35 
A 17~year-old woman brings her ll~month-old infant 
boy to the emergency department for seizure activity. 
Despite no report of trauma,. the child has a bruise on 
his scalp and is found to have a subarachnoid hemor
rhage on computed tomography. Which of the follow
ing is true with regard to the potential for nonaccidental 
injury? 

® Head injury is the most common manifestation of 
nonaccldentallnJury 

® Nonaccldentallnjury is seen similarly across parent 
age and socioeconomic status 

© Nonacddental injury is the most common cause of 
hemorrhagic stroke in children 

@ Skeletal survey is unnecessary in this patient 

® This patient should undergo ophthalmologic 
examination 

QUESTION 2·36 
When a physician places an order for a medication in 
an electronic ordering system, the system checks to see 
if the patient has an allergy to that medication. In addi~ 
tion. a pharmacist checks the dose and type of medi~ 
cation to ensure that it is appropriate for the patient. 
Afterward, a nurse administers the medication and 
has to scan the patient's ID badge before doing so. In 
one isolated case, a nurse administered the medication 
without checking the patient's name, and the patient 
experienced an adverse reaction to the medication. This 
scenario is an example of which of the following? 

® Active error 

® dosecall 

© Latent error 

@ Near~miss 
® Systems error 
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QUESTION 2-37 
A Sl~year--old male reports episodic light~headedness 
and vision changes that usually occur when he is work~ 
ing as a custodian. His pulse is 72 beats per minute; 
blood pressure is 126/87 mm Hg in the left arm and 
147/103 mm Hg in the right arm. On physical examina
tion, he is an obese man with a regular heart ra~ no 
murmurs, clear lung sounds, a 2+ radial pulse on the 
right and a 1 + radial pulse on the left, and a carotid 
bruit present on the left but not on the right. The most 
appropriate next step in the diagnosis and management 
of his condition is: 

@ Carotid-subclavian bypass 

@ Computed tomography (CT) angiography 

© Diagnostic angiography 

@ Duplex ultrasonography 

® Endovascular stent placement 

QUESTION 2-38 
A 56~year--old woman is found to have a ~em mass 
in her left adrenal gland following an abdominal com~ 
puted tomography (CT) scan performed following a 
motor vehicle collision. Which of the following is the 
best next step in management of this adrenal mass? 

@ Laparoscopic adrenalectomy 

@ Mammography 

© Measurement of adrenocorticotropic hormone 
(ACTH) level. 24-hour urin~free cortisol level, 
urine metanephrine level, and calculate an aldo
sterone/renin ratio 

@ Metaiodobenzylguanidine (MIBG) scan 

@ Observation with repeat abdominal CT scan in 
1 year 
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QUESTION 2-39 
A 5~year~old man presents to the emergency room 
with left lower quadrant abdominal pain. He is febrile to 
38.7°C with a pulse of 100 beats per minute and blood 
pressure of 120no mm Hg. On examination of his 
abdomen, he is found to have focal left lower quadrant 
tenderness without peritonitis. His white blood cell 
count is 15,000/.,.L, and a computed tomography (CT) 
scan demonstrates diverticular disease in the sigmoid 
colon with a 6~m rim-enhancing pericolic collection. 
Antibiotics are started. What is the next step in man~ 
agement of this patient? 

@ Careful observation on antibiotic therapy 

@ Exploratory laparotomy and washout without 
operative resection of the colon 

© Percutaneous drainage of the collection 

@ Sigmoid colectomy with end colostomy and 
Hartmann pouch 

® Sigmoid colectomy with primary anastomosis 

QUESTION 2-40 
An ll-year-old boy presents to the emergency depart
ment after falling out of a tree at a height of approxi
mately 6.1 m (20 ft). His primary survey is negative. 
On secondary survey, you note a Glasgow Coma Scale 
(GCS) score of 12, tenderness and rigidity of his abdo
men, and extremity injuries. Computed tomography 
scans of his head, abdomen, and pelvis reveal an occipi~ 
tal subarachnoid hemorrhage and a grade 2 splenic lac~ 
eration. Which of the following is true with regard to 
secondary brain injury? 

@ According to the Monro-Kellie doctrine, the era~ 
nial vault is a closed space,. and thus an increase in 
one constituent volume must be compensated by 
reduction in another constituent volwne 

@ All patients with moderate or severe brain inju
ries should have an intracranial pressure monitor 
placed 

© Hyperventilation decreases PC~ causing intra~ 
cranial vasodilation and thus increased cerebral 
blood:O.ow 

@ Steroids have been proven to reduce the risks of 
herniation and death in patients with severe brain 
injuries 

® The brain matter 180 degrees away from the site 
of primary brain injury is at risk for a secondary 
contrecoup .injury 
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QUESTION 2-41 
A 57 ·year·old woman with no past medical or surgi.· 
cal history presents to the em.ergency room with pain 
in her groin. She reports that the pain has become so 
severe that she is nauseous and has vomited multiple 
times over the past day. On physical examination, her 
abdomen is distended. and a small, irreducfble mass 
is palpated inferior and lateral to the pubic tubercle. 
Which of the following statements is correct? 

® Incarceration and strangulation rarely occur with 
this condition 

® The presence of a preformed peritoneal sac causes 
this congenital condition 

© This condition typically requires a laparotomy to 
obtain adequate exposure 

@ This diagnosis is seen most commonly in midc:IJ.e.. 
aged and older women 

® Watchful waiting is appropriate if reduction can 
be achieved 

QUESTION 2-42 
Which of the following is the strongest risk factor for 
the development of an abdominal aortic aneurysm 
(AAA)? 

® Ageover75 

® Current cigarette smoking 

© Diabetes mellitus 

@ Famlly history of AAA 

® History of previous or current antihypertensive 
medications 

QUESTION 2-43 
After an uneventful total thyroidectomy, a 58·year· 
old female is found to have a weak voice and difficulty 
coughing in the recovery room. She is hemodynami· 
cally stable with 95% saturation on 2 L oxygen via nasal 
canaL Her examination is unremarkable, and her wound 
is intact without drainage or evidence of a hematoma. 
Direct laryngoscopy is perfonned at the bedside, and 
her right vocal cord is noted to be in a fured position. 
What is the most likely cause of her symptoms? 

® Complete transection of the right recurrent 
laryngeal nerve (RLN) 

® Compression &om a submuscular bleed and 
hematoma 

© Stretch injury to the right RLN 

@ Transection of the external branch of the superior 
laryngeal nerve (EBSLN) 

® Trauma secondary to endotracheal intubation 

QUESTION 2·44 
A 26·year.ald man with no signi1i.cant past medical his~ 
tory arrives to the emergency department complaining 
of right lower quadrant pain. His pain initially began in 
the periumbilical region, and he ignored the pain for 
the last 48 hours. His temperature is 39°C and his white 
blood cell count is 16,000/IJL. Computed tomography 
(CT) scan of the abdomen and pelvis shows a 6· x 8·cm 
rim·enhancing Buid collection in the right pelvis. What 
is the best next step in the management of this patient's 
disease? 

® Admission to the surgi.cal ward, intravenous 
antibiotics, and laparoscopic appendectomy 
during this hospitalization 

® Admission to the surgi.cal ward, intravenous 
antibiotics, and repeat CT of the abdomen and 
pelvis in 5 days 

© Admission to the surgical ward, intravenous 
antibiotics, percutaneous drainage of the Buid 
collection, and interval appendectomy 

@ Discharge patient on oral antibiotics 

® Discharge patient on oral antibiotics and then 
perform interval appendectomy 
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QUESTION 2-45 
A 42·year-old male consttucti.on worker is brought to the 
emergency room ~ a 120-kg concrete plate landed on 
his lower anterior torso. The patient has a heart rate of 110 
beats per minute and blood pressure of95/55 mm Hg. His 
peMs is unstable on examination. and you temporarily 
stabilize the peMs using a binder and complete your 
assessment, which is otherwise negative. His vital signs 
respond only transiently to crystalloid resuscitation. You 
decide to take him to the angiography suite for potential 
pelvic embolizatiorL What is the most likely source of 
hemorrhage in this patient? 

@ Bridging veins in the pelvis 

@ Common iliac artery 

© Internal iliac artery 

@ Internal iliac vein 

® Superior gluteal artery 

QUESTION 2-46 
You are called to the emergency department to assess a 
17·year·old female with abdominal pain and suspicion 
of an incarcerated inguinal hernia. She has bulimia and 
has had several admissions to the psychiatric ward. The 
hernia is nonreducible, and you schedule her for sur
gery. Her laboratory values come back as follows: 

WBC 11,000/mm3 

Hbg 11.0 g/dL 
Lactic acid 3.1 mg/dl. 
Na140mEq/L 
096mEq/L 
K2.9mEq/L 
Blood pH 7.49 
UrinepH6.1 

The medical student asks you why her urine is acidotic 
in the setting of a metabolic alkalosis. Your answer is: 

@ The patient has a renal tubular acidosis leading to 
low pH of the urine 

@ The patient likely has a urinary ttact infection with 
acid-producing bacteria 

© The patient's gastrointestinal losses stimulate the 
renin-angiotensin-aldosterone axis, decreasing 
HC03- excretion into the urine 

@ The patient's gastrointestinal losses stimulate the 
renin-angiotensin-aldosterone axis, increasing H+ 
excretion into the urine 

® To help with weight loss, the patient is taking a 
diuretic that acidified the urine 
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QUESTION 2-47 
An 8Z.year--old otherwise healthy and asymptomatic 
male with a recently diagnosed sigmoid colon cancer 
was noted on computed tomography (CT) to have a 
6.1·cm .infrarenal abdominal aortic aneurysm (AAA). 
The rest of his CT scan was unremarkable. The most 
appropriate management for this patient is: 

@ Endovascular aneurysm repair (EV AR), then left 
hemicolectomy at a later date 

@ Left hemicolectomy and continued surveillance 
for AAA growth 

© Left hemicolectomy first, then EVAR at a later date 

@ Open AAA repair first, then left hemicolectomy at 
a later date 

® Simultaneous open AAA repair and left hemico~ 
lectomy 

QUESTION 2-48 
In which of the following patients is laparoscopic 
splenectomy contraindicated and an open approach 
required? 

@ 18-year-old with hereditary spherocytosis and 
splenomegaly (spleen greater than 20 em in 
length) 

@ 36-year-old morbidly obese female with a body 
mass index (BMI) of 38 kg/m2 

© 52-year-old male with cirrhosis and portal 
hypertension 

@ 61-year-old female with idiopathic thrombocyto
penic purpura and a platelet count of 45,000/mm3 

® 68-year-old male with a splenic lymphangio
sarcoma 
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QUESTION 2-49 
A 22·year·old male college student presents with 
anorexia and vague abdominal pain 6 months after 
returning from a semester abroad in Argentina. A com~ 
puted tomography (CT) scan of his abdomen reveals a 
lO~m, thi~walled cystic lesion and several smaller 
neighboring cysts. He is afebrile, has a normal white 
blood cell count, and normal total bilirubin. This patient 
is most appropriately managed with: 

® Immediate surgical resection followed by alben
dazole 

® Immediate surgical resection followed by metr~ 
nidazole 

© Medi.cal monotherapy with metronidazole 

@ Preoperative albendazole followed by sw-gical 
therapy 

® Preoperative metronidazole followed by surgical 
resection 

QUESTION 2·50 
A 23~year~old man presents after sustaining blunt head 
trauma during a physical altercation. He is noted to 
have drooping of his right nasolabial fold and inability 
to wrinkle his right forehead or close his right eye. The 
most likely cause of his symptoms is: 

® Bellpalsy 

® Intracranial malignancy 

© Parietal bone fracture 

@Stroke 

® Temporal bone fracture 

QUESTION 2-51 
A cach.ectic·appearing 45·yeat·old female with a history 
oflong·term alcoholism is admitted for recurrent small 
bowel obstruction after multiple episodes of nausea and 
vomiting for the pastS days. She is managed conserva~ 
tively with a nasogastric tube, NPO status, intravenous 
fluids, and total parenteral nutrition (TPN). The best 
way to prevent the development of refeeding syndrome 
in this patient is: 

® Avoid hyponatremia by adjusting the sodium 
amount in the TPN bag on a daily basis 

® Follow dally nutritional labs such as pre~albwnin 
and triglycerldes to ensure that the nutritional 
needs of the patient are being met 

© Institute caloric repletion rapidly, at 40 kcalJkg/day 
and slowly increase rate after the first week 

@ Monitor closely for hypoglycemia, a common 
paradoDcdeffectof~~veparenteralfee~ 
of severely malnourished patients 

® Strictly monitor vital signs and fluid balance and 
replete electrolytes as needed 

QUESTION 2-52 
After 1 week of antibiotics for right lower lobe pneumo
nia, a 55-year-old woman still has intermittent fevers 
and a leukocytosis. Chest radiography demonstrates 
a large pleural etfusion. Thoracentesis demonstrates 
thick fluid with polymorphonuclear cells and bacteria. 
and a thoracostomy tube is placed. Over the next week 
the drainage from the thoracostomy tube decreases, yet 
she continues to have fevers, leukocytosis, and a per
sistent oxygen requirement. Computed tomography of 
her chest demonstrates loculated fluid collections in 
her right hemithorax that are not in communication 
with the thoracostomy tube, pleural thickening, and an 
incompletely expanded right lower lobe. Which of the 
following is the most appropriate therapy? 

® Broadening antibiotic therapy with addition of 
antifungal coverage 

® Noninvasive ventilation with positive pressure 
therapy 

© Placement of an additional thoracostomy tube 

@ Thoracoscopic or open decortication 

® Thoracoscopic or open resection of the involved 
right lower lobe 
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QUESTION 2-53 
A 53,year,old woman was found to have a suspicious 
lesion on routine screening mammography. She sub, 
sequently underwent stereotactic core biopsy of the 
lesion. Which of the following pathologic findings puts 
her at greatest risk of breast cancer? 

® Apocrine metaplasia 

@ Atypical ductal hyperplasia 

© Intraductal papilloma 

@ Mammary duct ectasia 

@ Sclerosing adenosis 

QUESTION 2-54 
A Slpyear,old male with a history of chronic pancrep 
atitis and pseudocysts presents to the emergency room 
with subjective dyspnea and ascites. His ascitic fluid has 
an amylase value of 2,476 Units/L. The patient is admit
ted and managed nonoperatively. Despite these mea
sures. he develops increasing respiratory symptoms. 
You relieve his immediate symptoms with a bedside 
thoracentesis. Which next step in management is most 
appropriate? 

® Drain placement by interventional radiology 

@ Endoscopic retrograde cholangiopancreatography 
(ERCP) with pancreatic stent placement 

© Minilaparotomy and evacuation of the ascites 

@ Transjugular portosystemlc shunt 

@ Whipple procedure 

QUESTION 2-55 
A 12,year~old boy tripped and fell on his outstretched 
right hand. Upon presentation to the emergency 
department, the boy has a swollen and extremely tender 
right elbow. On physical examination, the hand appears 
warm, but the radial pulse is absent. An x-ray reveals a 
displaced supracondylar hwnerus fracture. What is the 
next step in management of this patient? 

® Oosed reduction of fracture with appUcation of a 
spUnt 

@ External fixation of fracture 

© Observation 

@ Operative exploration for vascular injury 

@ Place in spUnt 
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QUESTION 2-56 
The following laboratory finding is most consistent with 
the diagnosis of the syndrome of inappropriate antidi, 
uretic hormone secretion (SIADH): 

® Plasma ADH level of 0.2 11Units/mL 

@ Serum osmolality of 320 mOsm/kg 

© Serum sodiwn of 149 mEq/L 

@ Urine osmolality of 52 mOsmlkg 

@ Urine sodiwn of 60 mEq/L 

QUESTION 2-57 
Which of the following is correct regarding endole, 
aks following endowscular repair of abdominal aortic 
aneurysms? 

® The sole indication for intervention for type II 
endoleaks is patient symptoms 

@ Type I and type II endoleaks generally require 
timely intervention 

© Type I and type Ill endoleaks generally require 
timely intervention 

@ Type IV endoleak is defined as persistent sac pres
surization in the absence of radiographic findings 
consistent with type I, II, or III endoleak 

@ Type V endoleak typically occurs during the 
procedure and resolves with the withdrawal of 
anticoagulation 

QUESTION 2-58 
A 58·year·old woman undergoes a lumpectomy and 
sentinel lymph node biopsy for a l·cm infiltrating 
ductal adenocarcinoma in her right breast. Pathologic 
review of her sentinel nodes is negative for metastatic 
disease. The next step in management should include: 

® Chemotherapy 

@ Completion axillary lymph node dissection to 
confirm that all nodes in the axilla are negative 

© Completion mastectomy 

@ Radiation therapy to the right breast 

® Repeat sentinel lymph node biopsy secondary 
to the high false·negative rate of the procedure 
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QUESTION 2-59 
A 65,year,old man presents to the emergency room 
with bilious vomiting and abdominal pain. He is of 
status post a sJgmoldectomy6 weeks ago for diverticular 
disease. He is afebrile, pulse is 110 beats per minute, 
and blood pressure is 120/70 mm Hg. Which of the 
following is the most likely cause for his symptoms? 

@ Anastomotic leak 

® Perforated diverticulum 

© Recurrent diverticular disease 

@ Small bowel obstruction 

® Urinary tract infection 

QUESTION 2-60 
A trimodal distribution exists for mortality after trau, 
matic injury. How can mortality during the first mortal~ 
ity peak best be prevented? 

@ Early intubation and mechanical ventilation 

® Early operative intervention 

© Injury prevention and control strategies 

@ Prehospital resuscitation with intravenous fluids 

® Transport to a level one trauma center within 
1 hour of injury 

QUESTION 2-61 
Which of the following is associated with vitamin K 
deficiency? 

@Glossitis 

® Megaloblastic anemia 

© Prolonged prothrombin time 

@Rickets 

@Scurvy 

QUESTION 2-62 
A 74-year~ld man who underwent open infrarenal 
abdominal aortic aneurysm (AAA) repair recently 
developed sigmoid diverticulitis with a 4-cm abscess 
that was successfully treated with percutaneous drain~ 
age and antibiotics. He now returns to the emergency 
department 2 months after treatment of his divertic~ 
litis with persistent fevers, malaise, leukocytosis, and 
back pain. He is found to be bacteremic, and computed 
tomography (CT) scan demonstrates complete reso, 
lution of his diverticular abscess but with periaortic 
stranding and some gas bubbles surrounding the prior 
aortic repair. The most appropriate management of this 
patient is: 

@ Excision of the aortic graft and axilla.ry-bifemoral 
bypass 

® Exploratory laparotomy with abdominal washout 

© Lon~term intravenous anb."biotics 

@ Repeat percutaneous drainage 

® Sigmoid colectomy 

QUESTION 2-63 
A 65~year-old man recently underwent an abdominal 
computed tomography (CT) scan as part of a workup 
following a motor vehicle collision. A 5.5<m hetero
geneous adrenal mass was incidentally found, and he 
is referred to your clinic for evaluation and manage, 
ment. He otherwise has no past medical history, his 
blood pressure is normal, and his physical examination 
is unremarkable. Laboratory studies reveal a normal 
potassium level, normal serum and urine-free cortisol. 
and normal overnight dexamethasone test and plasma~ 
free and urine metanephrines are negative. The next 
step in management is: 

@ Ipsilateral adrenalectomy and nephrectomy 

® Ipsilaterallaparoscopic adrenalectomy 

© Nothing since the tumor is nonfunctional 

@ Observation and repeat CT scans every 3 to 
6 months to see if the tumor is enlarging 

® Steroid suppression and repeat imaging 
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QUESTION 2-64 
A 65~year--old man presents with hematemesis. He is 
resuscitated and started on a pantoprazole infusion. 
Upper endoscopy identifies a posterior duodenal ulcer 
with a nonbleeding visible vessel that is coagulated and 
clipped. Which of the following is true regarding the 
potential for rebl«ding in this duodenal ulcer? 

® An episode of rebleeding after endoscopic 
treatment mandates surgical exploration 

@ Continuation of the intravenous proton pump 
inhibitor after endoscopic therapy is wmecessary 

© The posterior location of the ulcer is associated 
with a lower risk of rebleeding 

@ The presence of a nonbleeding visible vessel is 
associated with a higher risk of rebleeding than an 
adherent clot 

® Younger patients have a higher risk of rebleeding 

QUESTION 2-65 
Which of the following represents the most effective 
long-term injury prevention strategy? 

® Economic incentives 

@ Education 

© Engineering 

@ Environment 

® Law enforcement 

QUESTION 2-66 
Your medical student wants to know why yellow adhe
sive drapes were applied to a patient's skin prior to inci· 
sion. Which of the following would be a correct reply 
regarding the use of iodine~ impregnated drapes? 

® Iodine-impregnated drapes are a required com-
ponent of the Surgical Care hnprovement Project 
(SCIP) 

@ lodine-impregnared drapes are most beneficial when 
used for contaminm:d and clean-contaminated 
cases 

© lodine~impregnated drapes can be used alone in 
place of other skin preparations 

@ Iodine-impregnated drapes can reduce microbial 
counts on the skin 

® Iodine-impregnated drapes have been shown to 
reduce the incidence of surgical site infections 
(SSis) 
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QUESTION 2-67 
A 25-year~old taU and thin male presents to the emer~ 
gency room with sudden onset of dyspnea and right~ 
sided pleuritic chest pain. Although in pain. he is 
breathing with 97% oxygen saturation on room air. 
Physical examination is normal but chest radiograph 
demonstrates a 2.5-cm apical pneumothorax which 
does not track down the lateral wall. He reports that a 
similar episode happened 1 year ago. at which time he 
was admitted for observation but discharged the follow~ 
ing day after his lung re--e:xpanded on its own. Definitive 
management of his underlying condition is best accom
plished by which of the following? 

® Admission to the hospital for pulse oximetry and 
serial chest radiographs 

@ Discharge from the emergency department with 
clinic follow-up in 1 week 

© Placement of a thoracostomy tube and chemical 
pleurodesis with doxycycline or talc 

@ Placement of a thoracostomy tube with removal 
following resolution of the pneumothorax 

® Video-assisted thoracoscopic surgery (VATS) with 
resection of any residual bullae and mechanical 
pleurodesis 

QUESTION 2-68 
A 45-year~old female has a 1.5~m mass in her right 
breast. There are no palpable axillary nodes and her 
physical e:xam.ination is otherwise unremarkable. She 
undergoes a stereotactic core biopsy which reveals infil. 
trating ductal carcinoma. What is the most appropriate 
treatment option for her? 

® Lumpectomy alone 

@ Lumpectomy and sentinel lymph node biopsy 

© Lumpectomy and sentinel lymph node biopsy 
followed by radiation 

@ Lumpectomy followed by radiation 

® Modified radical mastectomy followed by 
radiation if axillary nodes are negative 
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QUESTION 2-69 
A 37·yeat·old man undergoes a laparoscopic appen· 
dectomy for presumed appendicitis and is discharged 
home without any complications. Pathologic examina~ 
tion reveals a l~m adenocarcinoma of the tip of the 
appendix that is margin negative. What is the next step 
in management? 

@ Chemotherapy 

® aose surveillance with computed tomography 
scan in 6 months 

© No further therapy 

@ Positron emission tomography scan to evaluate for 
residual disease 

® Right hemicolectomy 

QUESTION 2-70 
A 24-year-old male is brought to the emergency depart
ment 1 hour following an assault with a baseball bat in 
which he su1fered repeated head trauma. On arrival,. he 
is hemodynamically stable. He opens his eyes to com· 
mand. is speaking in incoherent statements, and moves 
his extremities to command. Which of the following 
is the most important predictor of outcome in this 
patient? 

@ Cranial nerve responses 

® Glasgow Coma Scale (GCS) score on hospital 
admission 

© Initial vital signs on presentation 

@ Transport time from field to emergency 
department 

® Verbal responses to questions 

QUESTION 2-71 
Which of the following scenarios represents appropri· 
ate use of isolation gowns when entering the room of a 
patient infected with Clostridium dljfidle? 

@ Using the same isolation gown for two diiferent 
patients in two diiferent roorns as long as both are 
infected with Clostridium difficile 

® Wearing an isolation gown is not necessary if one 
wears a laboratory coat 

© Wearing an isolation gown only if contact 
with the patient is anticipated 

@ Wearing an isolation gown that covers the body 
from the necl<: to mid-thigh including the entire 
back and arms 

® When removing the gown. turning the con~ 
taminated side inward. rolled into a bundle, and 
discarding the gown in any container outside the 
patient's room 

QUESTION 2·72 
The left vertebral artery most commonly: 

@ Arises from the left common carotid artery 

® Is distal to the left costocervical trunk 

© Is the :first branch arising from the left subclavian 
artery 

@ Is the source of the deep cervical artery 

® Joins the anterior communicating artery to fonn the 
anterior component of the Circle of Willis 

QUESTION 2-73 
A 45~year-oldmale is referred to you for management of 
a 2~m lesion in his right thyroid lobe, which on biopsy 
is found to be medullary thyroid carcinoma (MTC). 
Evaluation ofboth sides of his neck clinically and radio
graphically shows no evidence of nodal disease. When 
discussing management options, you tell him that the 
treatment of choice for localized MTC is: 

@ Observation, unless he has a family history of 
MEN 

® Thyroid lobectomy 

© Thyroid lobectomy and central lymph node 
dissection 

@ Total thyroidectomy 

® Total thyroidectomy and central lymph node 
dissection 
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QUESTION 2-74 
A 29·year·old surgery resident presents with anorexia, 
weight loss, and right upper quadrant pain. A month 
ago, she returned from a l~year medical mission to 
Mexico. Shortly after she had arrived in Mexico, she 
had a brief bout of self-limited diarrhea but otherwise 
remained in good health for the duration of the trip. 
A computed tomography (CT) scan of the abdomen 
reveals a right-sided intrahepatic rim-enhancing fluid
:filled lesion. The first-line treatment option for this 
patient is: 

® Intravenous metronidazole 

@ Intravenous praziquantel 

© Intravenous praziquantel followed by 
percutaneous drainage 

@ Oral paromomycin 

® Percutaneous abscess drainage 

QUESTION 2-75 
A 74-year·old female is brought to the emergency room 
after a fall. She has normal vital signs and a Glasgow 
Coma Scale (GCS) score of 14. Her past medical history 
is notable for hypertension, osteoporosis, and colon 
cancer. Her physical examination reveals minimal ten
derness to palpation of her upper lumbar spine. She has 
no motor or sensory neurologic deficits of the lower 
extremities, and her rectal examination demonstrates 
normal tone. Computed tomography is notable only for 
wedge compression fractures of the Ll and L2 spinal 
bodies. What is the most appropriate acute manage
ment of her spinal injury? 

® Bed rest, custom orthosis, and analgesia 

@ No intervention-discharge home with 
appropriate analgesia 

© Open reduction and plate fixation via anterior 
approach 

@ Open reduction and plate fixation via posterior 
approach 

@ Percutaneous vertebroplasty 
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QUESTION 2-76 
A S9·year-old man weighing approximately 65 kg and 
having a long history of hepatitis C presents with a 
7-cm skin laceration. For anesthesia,. 20 mL of2% lido
caine is infiltrated into the wound bed. While suturing 
the wound, the patient begins to have generalized con
vulsions. Which of the following confers an increased 
risk for lidocaine toxicity? 

® Active bacterial infection 

@ Coronary artery disease 

© Hepatic impairment 

@ Immunodeficiency 

® Renal impairment 

QUESTION 2-77 
A 65-year-old male undergoes transhiatal esopha
gectomy for adenocarcinoma of the distal esophagus. 
Chest radiograph on postoperative day 5 is notable for 
a right-sided e1fusion, which is drained and found to 
have elevated levels of triglycerides, consistent with a 
chylothorax. Where is the most common location for 
termination of the thoracic duct? 

® Directly into the superior vena cava 

@ Into the confluence of the left internal jugular and 
subclavian veins 

© Into the confluence of the right internal jugular 
and subclavian veins 

@ Into the cisterna chyU 

® Into the main portal vein 

QUESTION 2-78 
A 45~year~old gentleman presents with a 2-cm left thy
roid nodule that is biopsy~ proven papillary carcinoma. 
Ipsilateral neck ultrasound demonstrates two suspi
cious nodes, one of which on biopsy shows papillary 
carcinoma. Definitive management should include the 
following: 

® Total thyroidectomy 

@ Total thyroidectomy with modified radical neck 
dissection 

© Total thyroidectomy with selective lymph 
node sampling 

@ Total thyroidectomy with systemic chemotherapy 

® Total thyroidectomy with unilateral neck radio
therapy 
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QUESTION 2-79 
A 57~year--old man with a history of psoriasis pres~ 
ents to the hospital with signs and symptoms of acute 
pancreatitis. Computed tomography (CT) shows dif
fuse enlargement of the pancreas. The pancreatic duct 
appears to be diminutive. He has elevated levels of IgG4 
and after ruling out malignancy with endoscopic ultra-
sound and biopsy, a diagnosis of autoimmune pancre
atitis is made. What is the next step in management of 
this patient? 

@ Frey procedure 

® Glucocorticoids 

© Intravenous antibiotics 

@ No further management 

® Puestow procedure 

QUESTION 2-80 
A patient with traumatic head injury is brought to the 
emergency room. Which of the following scenarios 
is MOST appropriate for conservative, nonoperative 
management? 

@ A 79-year-old neurologically intact man with an 
open depressed skull fracture (depression of 6 mm) 
and no evidence of intracranial hematoma 

® A 24-year-old neurologically ini:artwoman with a 
closed depressed skuD. fracture (depression of 13 mm) 
and no evidence of intracranial hematoma 

© A 35-year-old neurologically intact man with 
an open depressed fracture involving the frontal 
sinus with radiologic evidence of a dural tear 

@ An unresponsive 1-year-old female with an 
obvious concave deformity of the parietal aspect 
of her skull (a "ping~pong" fracture) and an under
lying 2.-cm intracranial hematoma 

® A 40-year-old neurologically intact woman with an 
open depressed skull fracture contaminated with 
soil and glass 

QUESTION 2·81 
An 8-year-old pedestrian struck by a motor vehicle 
presents in extremis with a closed left femur fracture 
and severe right craniofacial injury. The patient is 
intubated and bilateral chest tubes are placed with 
return of 150 mL of blood from the left chest tube and 
100 mL ofblood from the right chest tube. As the patient 
is fluid~resuscitated. Focused Abdominal Sonography 
for Trauma (FAST) examination is performed and 
is negative. The patient remains hypotensive and 
unresponsive to initial fiuid resuscitation. The most 
likely source of this patient's hypotension is injury to the: 

@Femur 

®Heart 

©Lung 

@Spleen 

®Stomach 

QUESTION 2·82 
A 65-year--old male patient with a 50 pack-year smok
ing history undergoes pulmonary function testing for 
evaluation of chronic obstructive pulmonary disease. 
His results demonstrate a forced expiratory volume in 
1 second (FEV1)/forced vital capacity (FVC) ratio ofless 
than 7006 of predicted and an FEV1 of less than 50% of 
predicted. Which of the following is true about func
tional residual capacity? 

@ It can be measured directly using normal 
spirometry 

® It is the sum of expiratory reserve volume and 
residual volume 

© It is typically decreased among patients with 
chronic obstructive pulmonary disease 

@ It is typically increased in patients with idiopathic 
pulmonary fibrosis 

® It represents the total lung volume remaining after 
maximal exhalation 
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QUESTION 2-83 
A 49·year·old female is evaluated by her primary care 
physician for myalgias, recurrent kidney stones, and 
depression. After a thorough workup, she is diagnosed 
with primary hyperparathyroidism. Preoperative localp 
i.zation is attempted with a sestamibi scan. but the study 
failed to identify any abnormal parathyroid glands. 
The patient is taken to the operating room for defini
tive treatment. After performing bilateral neck explora
tions, all four glands are found and appear significantly 
enlarged and abnormal. Which of the following is the 
preferred treatment option? 

@ Biopsy of all four parathyroid glands and removal 
of the most hyperplastic gland 

@ Removal of all four enlarged parathyroid glands 

© Removal of all four parathyroid glands with auto
transplantation of half of a gland into the brachiop 
radialis muscle 

@ Removal of the largest parathyroid gland 

@ Removal of the three largest and most vascular 
parathyroid glands 

QUESTION 2-84 
A 64-year-old woman who is postoperative day 23 status 
post Ivor Lewis esophagectomy for esophagogastric 
junction cancer is readmitted to the surgical intensive 
care unit with fever, hypotension, and a productive 
cough. She is resuscitated withfluidandstartedon broad· 
spectrum antibiotics. Chest x·ray demonstrates right 
lower lobe consolidation but no pleural fiuid collection. 
Esophagogram reveals a small tracheo-neoesophageal 
fistula at the level of the esophagogastric anastomosis. 
The patient is made NPO and total parenteral nutrition 
(TPN) is initiated. Which of the following is the 
most appropriate next step in management of this 
complication? 

@ Primary surgical repair 

@ Reintubation 

© Tracheal ring resection 

@ Tracheal stent 

® Video-assisted thoracoscopic decortication and 
tube thoracostomy placement 
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QUESTION 2-85 
A 37·yeat·old GlPl woman presents to the emergency 
department with sudden·onset, severe abdominal pain. 
Her history is notable for current tobacco use and an 
intrauterine contraceptive device placed 3 years ago. 
She is afebrile with a heart rate of 130 beats per minute, 
blood pressure of 80/50 mm Hg, respiratory rate of 
24 breaths per minute, and oxygen saturation of 93% 
on room air. Her examination is notable for peritonitis 
and adnexal tenderness. The most probable cause of her 
symptoms is: 

@ Appendicitis 

@ Pelvic inflammatory disease 

© Ruptured ectopic pregnancy 

@ Ruptured uterus 

® Th.bo·owrian abscess 

QUESTION 2-86 
Which of the following neck procedures puts a patient 
most at risk for paresthesias in the postoperative period? 

@ Central neck dissection 

@ Parathyroid autotransplantation 

© Parathyroidectomy 

@ Thyroid lobectomy 

® Total thyroidectomy 
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QUESTION 2-87 
The relationship of a patient's stroke volume and left 
ventricular end--diastolic pressure is depicted below. If a 
patient's current status is depicted by point A, a bolus of 
fluid will cause which of the following changes? 

@ FromAtoB 

@ FromAtoC 

© FromAtoD 

@ FromAtoE 

® Nochange 

Left ventricular end diastolic pressure 

QUESTION 2-88 
A 54-year·old man presents with worsening abdomi· 
nal pain. nausea, vomiting, and obstipation. Plain :films 
reveal dilated loops of small bowel and an abdominal 
computed tomography is concerning for a high~grade 
small bowel obstruction secondary to intussusception. 
The patient is resuscitated and taken to the operating 
room where he is found to have an ileal intussuscep
tion. After reduction and inspection of this segment 
of boweL a mass is felt within the involved segment. A 
frozen section of the mass is concerning for lymphoma. 
Surgical management should consist of: 

@ Helioobacter pylori treatment in the postoperative 
period 

® Inguinal lymph node sampling 

© Reduction of the intussuscepted segment of bowel 
and abdominal closure, followed by systemic 
chemotherapy 

@ Segmental resection with wide resection of the 
involved mesentery 

® Thorough abdominal exploration and random 
lymph node sampling 

QUESTION 2-89 
A 56-year-old woman with a history of gastroesopha
geal reflux disease presents with dyspepsia, belching, 
and epigastric pain. She undergoes esophagogastrodu· 
odenoscopy (EGD), which identifies a l.S·cm smooth 
mucosal nodule on the lateral wall of the second por
tion of the duodenum. Biopsies of the lesion reveal a 
duodenal carcinoid tumor. What treatment should be 
recommended? 

@ Expectant management 

® Pancreaticoduodenectomy 

© Repeat EGD in 6 months 

@ Repeat EGD with endoscopic excision 

® Transduodenal excision with primary repair 
of duodenum and lymphadenectomy 
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QUESTION 2-90 
A 39,year--old male who was not wearing a helmet pres, 
ents after a motorcycle crash with a Glasgow Coma 
Scale score of 4, significant craniofacial injury, and 
asymmetric pupils. Vital signs are as follows: Pulse of 
115 beats per minute, blood pressure of70/50 mm H~ 
and respiratory rate of 30 breaths per minute. The 
patient is intubated and noted to have bilateral breath 
sounds. Which of the following is the most important 
next step in management? 

® Bilateral carotid Doppler/ultrasonography 
(duplex) 

@ Computed tomography (CT) scan of head without 
contrast 

© CT of chest, abdomen, and pelvis with contrast 

@ Focused abdominal sonography for trauma (FAST) 

® Plain radiograph of chest and pelvis 

QUESTION 2-91 
A postoperative patient with nausea and abdominal dis, 
comfort is discharged on both promethazine and meto, 
clopramide. The patient has also been tUing another 
antiemetic at home for several months, since initiating 
chemotherapy for her underlying malignancy~ but she 
cannot recall the name of the drug. Two days latelj the 
patient calls reporting a tremor and a feeling of st:i1fne.s.s 
in her extremities. Which of the following is the most 
appropriate next step? 

® Continue both promethazine and metoclopramide 
and prescribe diphenhydramine for symptomatic 
relief 

@ Increase the dose of metoclopramide, switch 
promethazine to ondansetron, and have the 
patient return if symptoms persist or worsen 

© Increase the dose of promethazine, switch meto-
clopramide to ondansetron, and have the patient 
return if symptoms persist or worsen 

@ Obtain an urgent EEG to rule out seizure 
activity because antiemetics may lower seizure 
threshold 

® Stop all current antiemetics, prescn'be a sero~ 
tonin receptor inlu'bitor such as ondansetron. and 
have the patient return if symptoms persist or 
worsen 
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QUESTION 2-92 
A 47 ,year-old female presents with increasing dyspnea 
on exertion. Chest x-ray is normaL and echocardiog, 
raphy reveals normal left ventricular function but a 
hypertrophied right ventricle with paradoxical systolic 
septal motion and significant tricuspid regurgitation. 
Right heart catheterization reveals a mean pulmonary 
artery pressure of 30 mm Hg and a pulmonary capillary 
wedge pressure of 10 mm Hg. Which of the following 
diagnoses is most likely? 

® Chronic bronchitis 

@ Chronic obstructive pulmonary disease 

© Idiopathic pulmonary arterial hypertension 

@ Left ventricular diastolic dysfunction 

® Mitral stenosis 

QUESTION 2-93 
A 36-year-old woman with thyrotoxicosis and a large 
goiter extending below her stemwn undergoes a radio
active iodine uptake study that shows multiple areas of 
intense uptake. Which of the following is the best man, 
agement for her condition? 

® Methimazole 

@ Propylthiouracil 

© Radioactive iodine~ 131 ablation 

@ Thyroid lobectomy 

® Total thyroidectomy 

QUESTION 2-94 
A 50~ year--old man wtdergoes a routine screening colo~ 
noscopy during which several polyps are removed. 
While in the recovery room he reports significant 
abdominal pain and is noted to have abdominal dis~ 
tention on physical examination. A portable chest 
radiograph shows free intraperitoneal air. Where is the 
perforation most likely to have occurred? 

® Ascending colon 

@ Descending colon 

©Rectum 

@ Sigmoid colon 

® Transverse colon 
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QUESTION 2-95 
A 22·year·old female presents with 1 day of anorexia,. 
nausea, and periumbilical pain progressing over time 
to right lower quadrant pain. Her greatest tenderness is 
over McBurney point, she has a positive Rovsing sign. 
and there is no cervical motion tenderness on bimanual 
peMc examination. She has a white blood cell count of 
15.8 x 1&/IJL, a negative urine pregnancy test, and neg
ative urine test for Neisseria gono"hea and Chlamydia 
trachomatis. Upon laparoscopic exploration, a grossly 
in1lamed appendix. and a 4-cm. smooth,. white, mobile, 
unilocular cystic mass arising from the left ovary are 
noted. The remaining ovarian tissue appears normal. 
After performing an appendectomy, what is the most 
appropriate management of the ovarian mass? 

@ Aspiration 

® Cystectomy 

© No intervention 

@ Oophorectomy 

® Oophoropexy 

QUESTION 2-96 
A 2S.year-old man weighing 80 kg suffers partial
thickness flame burns to his entire left and right upper 
extremities and to his entire left lower extremity. He is 
brought to the emergency room 4 hours after the injury. 
His airway is secured for a depressed Glasgow Coma 
Scale (GCS) score, and two large bore intravenous 
lines are placed. What rate of intravenous fluid admin
istration is this patient expected to need over the next 
4 hours in order to achieve adequate resuscitation? 

@ Lactated ringers at 1,440 mL/hr 

® Lactated ringers at 2,500 mL/hr 

© Lactated ringers at 721 ml/hr 

@ Normal saline at 1,440 mL/hr 

® Normal saline at 721 ml./hr 

QUESTION 2-97 
A 75·year.old woman with known congestive heart 
failure undergoes an elective low anterior resection for 
adenocarcinoma of the colon. On postoperative day 
3 she develops hypoxia from cardiogenic pulmonary 
edema and is treated with intravenous furosemide. 
Which of the following correctly describes the physiol
ogy of the pulmonary capillary circulation and pulmo
nary interstitium? 

@ In cardiogenic pulmonary edema there is an 
increase in the net flow of fluid from the pulmo
nary interstitium into the pulmonary capillaries 

® In pneumonia there is a decrease in the net flow 
of fluid from the pulmonary capillaries into the 
pulmonary interstitium 

© In the normal lung there is a net movement of 
fiuld from the pulmonary capillaries into the 
pulmonary interstitium 

@ In the normal lung there is a net movement 
of fiuld from the pulmonary interstitium into the 
pulmonary capillaries 

® In the normal lung there is no net movement 
of fiuld between the capillaries and the pulmonary 
interstitium 

QUESTION 2-98 
A 32·year.old woman early in her second trimester of 
pregnancy presents to her obstetrician with tachycardia 
and excessive sweating. Laboratory evaluation reveals 
low thyroidpstimulating hormone (TSH) with high T4 
and presence of Thyroid Receptor Antibody (TRAb). 
The most appropriate treatment for this patient is: 

@ Observation 

® Total thyroidectomy 

© Treatment with methimazole 

@ Treatment with propylthiouracil (PTU) 

® Radioactive iodine ablation 
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QUESTION 2-99 
A 64-year-old man is admitted to the hospital with a 
l~day history of abdominal pain,. nausea, and vomiting. 
He has an elevated serum amylase and lipase (500 and 
600 Units/L respectively). His liver function tests includp 
ing bilirubin are within normal limits with the exception 
of an elevated alkaline phosphatase (188 Units/L). He 
has an unremarkable past medical history, does not use 
any medications, and has no history of alcohol use. A 
right upper quadrant ultrasound demonstrates chole~ 
lithiasis without evidence of cholecystitis. Apart from 
admission to the hospital and resuscitation, what is the 
most appropriate step in the overall management of this 
patient? 

@ Cholecystectomy as an outpatient 

@ Cholecystectomy prior to discharge from the 
hospital 

© Urgent cholecystectomy on admission 

@ Urgent endoscopic retrograde cholangiopan
creatography (ERCP) on admission 

@ Urgent magnetic resonance cholangiopan
creatography (MRCP) on admission 

QUESTION 2-100 
A 19-year-old sexually active woman presents with 
acute pleuritic right upper quadrant pain radiating to 
her right shoulder. Laboratory findings are notable for 
a leukocytosis and mildly elevated transaminases. Her 
laboratory studies are otherwise normal. Her presentap 
tion is most consistent with: 

@ Asherman syndrome 

@ Fitz-Hugh-Curtis syndrome 

© Meigs syndrome 

@ Mirizzi syndrome 

@ Sheehan syndrome 
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QUESTION 2-101 
A 20~year-old woman presents with a 3-cm laceration 
on the parietal region of her scalp after tripping on a 
sidewalk. On physical examination, you note a linear 
wowtd with clean edges in the center of hair-bearing 
scalp that continues to ooze. Which of the following 
repair options is recommended? 

@ Qean the WOWld, allow to heal by secondary 
intention 

@ aean the wound. clip swroundinghait suture closed 

© aean the wound, leave surrounding hair in place, 
suture closed 

@ Qean the WOWld, shave surrowtding haif. 
apply skin glue 

@ aean the wowtd, shave surrowtding hair. 
suture closed 

QUESTION 2-102 
A newborn infant has persistent cyanosis on day of 
life 5. Echocardiography reveals D~transposition of the 
great arteries. Which of the following associated defects 
will help the child compensate until definitive repair 
can be completed? 

@ Abnormal coronary anatomy 

@ An atrial septal defect 

© Coarctation of the aorta 

@ Pulmonary atresia 

@ Tricuspid insufficiency 

QUESTION 2-103 
A 26--year-old female who was recently diagnosed with 
Graves disease is involved in a serious motor vehicle colp 
lision. After wtdergoing a computed tomography (CT) 
scan with IV contrast, she is fowtd to have pelvic frac
tures and multiple rib fractures with wtderlying pulmo
nary contusions. While in the intensive care Wlit hours 
later, she is noted to have a temperature of39.5°C, heart 
rate of 130 beats per minute, oxygen saturation of 84%, 
and an altered mental status. Af:teJ: securing the patient's 
airway, the next best step in management is: 

@ 100 mg hydrocortisone 

@ 1,000 mg of propylthiouracil 

© 20 mg IV metoprolol 

@ Administration of Lugol solution 

@ Subtotal thyroidectomy 
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QUESTION 2-104 
A 67 ·year--old Japanese immigrant presents to your 
clinic complaining of early satiety, generalized weakness, 
weight loss, and mild epigastric pain. Upper endoscopy 
reveals a 3--cm friable lesion along the lesser c:urvature 
of the stomach. The lesion abuts the gastric cardia and 
is 4 em from the gastroesophageal junction. Biopsies 
reveal gastric adenocarcinoma. Staging workup includ
ing computed tomography of the chest, abdomen, and 
pelvis and an endoscopic ultrasound reveals no meta· 
static disease. What is the best surgical approach for this 
lesion? 

@ Endoscopic mucosal resection 

® Gastrotomy with excision of mass and primary 
repair of stomach 

© Subtotal gastrectomy with Blllroth II reconstruc
tion 

@ Subtotal gastrectomy with Roux-en-Y gastrojeju
nostomy reconstruction 

® Total gastrectomy with Roux-en·Y esophagojeju· 
nostomy 

QUESTION 2-105 
During a total thyroidectomy for papillary thyroid can
cer, the left recurrent laryngeal nerve (RLN) is inadver
tently ligated with a 4-0 silk suture and divided. The best 
management strategy is: 

@ Free the nerve and perform an emergency 
tracheostomy 

® Free the nerve endings and perform a 
laryngoscopy to assess cord motion 

© Medlalization of the ipsilateral cord 

@ Reinnervation with direct nerve repair using a 
branch of the ansa cerv:icalis 

® Reinnervation with direct nerve repair using 
the spinal accessory nerve 

QUESTION 2-106 
A 65·year--old man with a history of congestive heart 
failure and coronary artery disease underwent abdomi· 
noperlneal resection 7 days ago for rectal adenocar
cinoma. On morning rounds, the patient is confused, 
tachycardic, and hypotensive with an elevated white 
blood cell count. Purulent drainage &om his perineal 
wound is present. Fluids are given. The patient is most 
likely to have which of the following sets of hemody
namic findings: 

Myocanlial RichtHeart 
Cardiac VIICUiar O.xycen Flllfrlc 
Output Reelltlnce Coneumpaon Preeeure 

® JJ 1l' JJ JJ 

® JJ 1l' JJ 1l' 

© 1t JJ 1t <=> 

@ JJ JJ ~ ~ 

® 1l 11' 1l 11' 

QUESTION 2-107 
A 45-year--old woman with idiopathic pulmonary fibro
sis is referred to you for evaluation for lung transplan
tation. She describes progressive dyspnea and says 
that even with minimal exertion she now finds herself 
breathing by inspiring as much as she can and expiring 
to her fullest extent. Which pulmonary volume is she 
descn'bing with her abnormal breathing pattern? 

@ Expiratory reserve volume 

® Inspiratory reserve volume 

© Residual volume 

@ Total lung capacity 

® Vital capacity (VC) 
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QUESTION 2-108 
A 60--year--old woman presents for routine follow~up 
12 years after a right~sided mastectomy and complete 
axillary lymph node dissection for advanced stage breast 
cancer. She has been in complete remission since post
operative chemotherapy but has suffered from chronic 
upper extremity lymphedema. An asymptomatic 2-cm 
blue-purple nodule is noted on the lateral right arm 
along with several smaller satellite lesions. The diagno
sis of primary concern in this context should be: 

® Basal cell carcinoma 

@ Histiocytoma 

© Lymphangiosarcoma 

@ Merkel cell carcinoma 

@ Squamous ceU carchtoma 

QUESTION 2-109 
You are performing a laparoscopic cholecystectomy 
on a 25-year-old woman with acute cholecystitis. The 
gall bladder is edematous and inflamed,. and the tissue 
planes are difficult to discern. After clipping and divid~ 
lng what you believed was the cystic duct, you realize 
that you have transected the common bile duct with 
loss of length of the common bile duct. What operative 
procedure should be performed to repair this injury? 

® Direct end to end primary repair over aT-tube 

@ Direct end to side primary repair over a T~tube 

© Kocher maneuver with end to end primary 
repair 

@ Pancreaticoduodenectom.y 

@ Roux.--en-Y hepatlcojejunostomy 

QUESTION 2-110 
A 21-year--old football player presents with acute scro
tal pain. Review of symptoms is positive for nausea and 
vomiting. For which of the following would immediate 
emergent surgical exploration be most appropriate: 

@ Epididymitis 

@Hydrocele 

© Reducible inguinal hernia 

@ Testicular torsion 

® Varicocele 
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QUESTION 2-111 
A 52~year~old hospital maintenance worker is admit
ted to the Emergency Department after sustaining burn 
lnJurles from a ruptured steam pipe. On physical exam
ination. he has drcwnferential deep burns involving 
his torso, back, and both arms and hands. The patient 
is intubated and placed on appropriate N fluids and 
brought to the operating room for urgent escharotomy. 
Prior to incision for escharotomy, the appropriate treat
ment would be: 

® No antibiotics 

@ Silver sulfadiazine 

© Systemic prophylactic antibiotics alone 

@ Topical and systemic prophylactic antibiotics 

@ Topical antibiotics to all affected tissues 

QUESTION 2-112 
A 24-year--old female is involved in an automobile acci
dent. She has bilateral femoral fractures, a flail chest 
with pulmonary contusions, and solid organ injuries. 
She is stabilized in the intensive care unit, but her clini~ 
cal course deteriorates after several days. She exhibits 
labored breathing. episodes of hypotension. and an 
increase in her creatinine from baseline. A chest radio~ 
graph reveals bilateral pulmonary infiltrates. The results 
of her arterial blood gas are as follows: 

pH 7.38, PaC02 30 mm Hg. Pa02 56 mm Hg. 
HC03- 12 mEq/L, FiOz 5096 

Administration of inhaled nitric oxide is begun. Which 
of the following is true of this therapy? 

® Due to vasodilation. pulmonary blood is redistrib~ 
uted to nonventilated regions 

@ In addition to pulmonary vasodilation. nitric oxide 
causes a concomitant decrease in systemic vascu~ 
lar resistance 

© Inhaled nitric oxide therapy has minimal e:ft'ects on 
the Pa02:Fi~ in the initial phase of treatment 

@ Several large, randomized controlled trials 
have failed to show a survival benefit in patients 
with acute respiratory distress syndrome (ARDS) 
who were treated with inhaled nitric oxide 

® When the treatment is etfective, there is an 
increase in the pulmonary right-to-left shunt 
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QUESTION 2-113 
A 55,year-old woman with a history of hypertension 
experiences rapid onset of insulin~ependent diabetes. 
On examination she is slender and athletic. She also 
reports a rash that has appeared in various places, start, 
ing as raised red papules that subsequently blistered 
and then healed from the center outward. What labora~ 
tory serum test is indicated in this patient? 

®Glucagon 

®Insulin 
© Metanephrines 

@Serotonin 

® Somatostatin 

QUESTION 2-114 
A 48~year-old female is undergoing laparoscopic cho~ 
lecystectomy for history of gallstone pancreatitis. An 
intnoperative cholangiogram demonstrates a dilated 
common bile duct, and no 1illing of the duodenum. 
What is the most appropriate management? 

® Convert to an open procedure and perform com
mon bile duct exploration 

® Delay cholecystectomy and perform endoscopic 
retrograde cholangiopancreatography 

© Finish laparoscopic cholecystectomy with no 
further intervention 

@ Perform T,tube placement 

® Place percutaneous transhepatic biliary drain 

QUESTION 2-115 
A 72-year,old woman is diagnosed with gastric ade, 
nocarcinoma and undergoes a total gastrectomy. Her 
postoperative course is complicated by aspiration pn~ 
monia, leading to intubation. ventilator dependence, 
and eventual tracheostomy. You are called to see her 
2 weeks after her aacheostomy when her nurse sees 
bright red blood emanating from her tracheostomy 
site. Your examination reveals profuse, pulsatile bleed, 
ing from the aacheostomy. What is the first step in the 
management of this condition? 

® Obtain a chest x-ray 

® Overinflate the tracheostomy tube cuff 

© Perform a bedside thoracotomy 

@ Perform :flexible bronchoscopy 

® Remove the tracheostomy tube 

QUESTION 2-116 
Which of the following parenteral analgesics is con, 
aaindicated for critically ill patients or patients with 
known opiate abuse due to its potential side etfects? 

® Acetaminophen 

® Buprenorphine 

©Fentanyl 

@ Hydromorphone 

® Ketorolac 

QUESTION 2·117 
A62,year-oldright-handed woman with end-stage renal 
disease secondary to diabetes mellitus and hyperten, 
sion has a history of multiple failed left upper extremity 
vascular access sites. She is 9 months out from a right 
upper extremity brachiocephalic arteriovenous fistula 
(A VF). Over the past month, she has developed right 
hand pain with activity that has now progressed to rest 
pain. In addition, she has an ischemic ulcer on the tip 
of her index finger. The most appropriate treatment is: 

® Banding of the venous limb of the fistula 

® Ligation of the fistula and placement of a tunneled 
hemodialysis access catheter 

© Mechanical thrombolysis 

@ Performing a bypass of the fistula and ligating 
the brachial artery distal to the :fistula 

® Prescribing an arm exercise regimen to improve 
collateral circulation 

QUESTION 2-118 
A 44--year~ld woman presents with a 6-month hJs, 
tory of weight gain, worsening diabetes, and abdominal 
striae. Plasma adrenocorticotropic hormone (ACTH) 
and serum cortisol levels are high. Serum cortisol 
does not suppress after low~ose (1-mg) dexametha
sone administration but does suppress after high-dose 
administration. Pituitary magnetic resonance imaging 
(MRI) is obtained, and no large masses are appreciated. 
What is the next step in diagnosis? 

® 24-hour urine ACTII 

® Bilateral adrenalectomy 

© Cosyntropln stimulation test 

@ Inferior petrosal sinus sampling 

® MRI of the chest, abdomen, and pelvis 
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QUESTION 2-119 
A 35~year-old man with a history of recurrent perianal 
abscesses presents with feculent drainage from around 
his anus. On examination under anesthesia. injection 
of hydrogen peroxide into the tract and insertion of a 
fistula probe reveals an intersphincteric fistula with the 
internal opening well below the dentate line. Which 
of the following would provide the most appropriate 
repair? 

® Anal fistula plug 

@ Cutting seton 

© Endoanal advancement flap 

@ Fibrin glue 

® Fistulotomy 

QUESTION 2-120 
A 45-year-old man is seen by his primary care physician 
for painless swelling at the angle of his left mandible. 
Biopsy of the lesion reveals a Warthin tumor at the infe~ 
rior aspect of his parotid gland. Which of the following 
is the appropriate definitive management and treatment 
for this tumor based on the pathology of the disease? 

® Bilateral superficial or conservative parotidectomy 
followed by bilateral radiation therapy 

@ Simple enucleation, or shelling out, of the tumor 
on the afi'ected side 

© Superficial or conservative parotidectomy on the 
affected side and evaluation of the contralateral 
side for tumor 

@ Superficial or conservative unilateral pa.rotide~ 
tomy on the affected side 

® Superficial or conservative unilateral parotidectomy 
on the affected side followed by radiation therapy 
on the same side 
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QUESTION 2-121 
A 25-year~old man is evaluated 7 days after an open 
right inguinal hernia repair with mesh. Intraoperatively, 
the patient had a large hernia sac that required extensive 
dissection and handling of the spermatic cord. He now 
reports fevers and 3 days of progressive pain and swell
ing in his right testicle. He denies dysuria, hematuria, 
or recent trauma. Physical examination demonstrates 
a tender, enlarged right testicle without discoloration. 
Ultrasonography reveals no fluid collection but reduced 
echogenicity of the right testicle and decreased intrates~ 
ticula.r flow on color Doppler. What is the management 
of this complication? 

® Emergent orchiectomy 

@ Reassurance, comfort measures. and NSAIDs 

© Urgent surgical re~exploration to loosen the 
internal ring 

@ Urgent surgical re~exploration with neurectomy of 
the ilioinguinal and iliohypogastric nerves 

® Urgent surgical ~exploration with removal of the 
mesh 

QUESTION 2-122 
A 25-yea.r-old male is brought to the emergency depart
ment after being stabbed in the left chest His airway 
is intact, but his breathing is rapid and shallow. He is 
tachycardic to 120 beats per minute and hypotensive 
to 80/40 mm Hg. Left breath sounds are absent. Emer~ 
gent placement of a left thoracostomy tube is met with 
a rush of ail;. and his vital signs improve to a heart rate of 
90 beats per minute and blood pressure of120no mm Hg. 
Which of the following best explains the pathophysiol
ogy responsible for these hemodynamic changes? 

® Constriction of the ventricles by hemopericardium 

@ Decreased delivery of oxygen to the myocardium 

© Decreased systemic venous return from compres-
sion of the vena cava 

@ Increased sympathetic nervous system activity 

® Massive hemorrhage during transport 
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QUESTION 2-123 
A 50,year·old woman scheduled for parathyroidectomy 
presents to the emergency department with nausea, 
vomiting, and altered mental status. Laboratory analy, 
sis reveals serum calclwn of 16 mg/dL. In addition to IV 
fluids, the best medication to give immediately would 
be: 

@ Calcitonin 

® Furosemide 

©Mithramycin 

@ Prednisone 

® Zoledronic acid 

QUESTION 2-124 
A 43-year-old otherwise healthy man presents with 
3 months of progressive dysphagia and regurgitation of 
solid food several hoW'S after eating. Bariwn swallow 
reveals a 3.5-cm pharyngeal diverticulum. Which of the 
choices below describes the best surgical treatment? 

@ Cricopharyngeal myotomy 

® Transcervical diverticulectomy and 
crlcopharyngeal myotomy 

© Transcervical diverticulopexy 

@ Transcervical diverticulopexy and lymph node 
dissection 

® Trans cervical inversion of the diverticulwn 

QUESTION 2·125 
A 25,year-old G2P2 female presents to the emergency 
department 1 week after an uncomplicated vaginal 
delivery with a 1-day history of fever and pelvic pain. 
Her white blood cell cowtt is 22 x 1~/J.IL. An ultta
sowtd reveals a tubular, hypoechoic structure extend
ing from her left adnexa. Which of the following is true 
concerning this condition? 

@ Complicates 10% to 15% of pregnancies 

® Intravenous antibiotic therapy and systemic anti
coagulation is the treatment of choice 

© Most commonly affects the left ovarian vein 

@ Pulmonary embolism occW'S in less than 1% 
of cases 

® Ultrasonographic evaluation is always diagnostic 

QUESTION 2-126 
Of the following, which is the most common side effect 
of mycophenolate mofetil (MMF)? 

@Diarrhea 

® Gingival hyperplasia 

© Hyperglycemia 

@ Nephrotoxicity 

(])Tremor 

QUESTION 2-127 
A 65-year·old female who underwent a low anterior 
resection 1 day prior develops hypoxia with oxygen sat, 
urations of 88% on room air. A chest x-ray is obtained 
which shows bibasilar atelectasis, and you explain to the 
patient that she needs to use her incentive spirometer to 
fully expand the inferior portions of her lwtgs to avoid 
alveolar collapse and hypoxia. She complies and with 
pulmonary toilet her oxygen saturations return to nor
mal levels. What is the normal physiologic response to 
alveolar hypoxia? 

@ Decreased pulmonary arterial blood flow to the 
affected alveoli 

® Increase in overall respiratory rate 

© Increase in the volume of an inspired breath 

@ Increased oxygen absorption from the affected 
alveoli 

(]) Increased pulmonary arterial blood flow to the 
affected alveoli 

QUESTION 2-128 
A thin 55~year-oldfemalewtderwentarightmastectomy 
for ductal carcinoma 2 months ago followed by 
immediate tissue expander-based reconstruction. After 
receiving a short course of radiation therapy, the tissue 
expander became exposed and had to be removed. In 
order to provide more robust coverage, a latissimus 
dorsi myocutaneous flap was chosen since other flap 
options were not possible due to the patient's body 
habitus. What is the blood supply for this flap? 

® Axillary artery 

® Dorsal scapular artery 

© Lateral thoracic artery 

@ Subscapular artery 

(]) Thoracodorsal artery 
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QUESTION 2-129 
A 2~month~old boy with no significant past medical his~ 
tory presents with a persistent mass in his right groin. 
The patient has been febrile, and his mother reports 
decreased oral intd:e and no bowel movements over 
the preceding 48 hours. The child appears very uncom
fortable and the mass is not reducible. Imaging shows 
nondependent gas in the bowel wall, which is trapped 
within a hernia. What is true of this condition? 

® After hernia reduction. conservative management 
with nasogastric tube decompression is typically 
sufficient 

@ All cases of pneumatosis intestinalis represent a 
surgical emergency 

© This is a normal bowel gas pattern found on 
imaging 

@ This is a surgical emergency requiring immediate 
attempts at hernia reduction 

@ This is a surgical emergency that may require 
laparotomy 

QUESTION 2-130 
A 63-year-old man presents to the emergency room 
with an exophytic 1.5-cm lesion on the glans of his 
uncircumcised penis. His physical examination is unre
markable except for the penile lesion; he has no pal
pable inguinal lymphadenectomy. Biopsy of the lesion 
reveals a grade 1, Tla squamous cell carcinoma without 
evidence of vascular, lymphatic, or perineural invasion. 
Which of the following is the most appropriate treat
ment strategy? 

® Partial pen.ectomy (i.e., amputation) 

@ Partial pen.ectomywith superficial inguinal lymph-
adenectomy 

© Topical therapy with imiquimod 

@ Wide local excision alone 

@ Wide local excision with sentinel lymph node 
biopsy 
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QUESTION 2-131 
A 52~year-old male who had a deceased donor renal 
transplant 6 months ago presents to clinic with a low~ 
grade fevet fatigue, a 4.54-kg (lO..lb) weight loss, and 
a serum creatinine of 2.3 mg/d.L, an increase from his 
baseline post-transplant level of 1.4 mgld.L. Transplant 
biopsy shows no evidence of acute rejection. Mea
surement of serum Epstein-BaiT virus (EBV) DNA by 
polymerase chain reaction (PCR) demonstrates a high 
viral load. The patient will most likely display clinical 
improvement with the following: 

® Broad-spectrwn intravenous antibiotics 

@ Further increase in immunosuppression 

© Intravenous ganciclovir 

@ Plasmapheresis 

@ Reduction of immunosuppression 

QUESTION 2-132 
As a normal newborn transitions from intrauterine to 
extrauterine life, which of the following occurs? 

® A contraction of lung volume 

@ A decrease in pulmonary blood flow 

© A decrease in pulmonary vucular resistance 

@ A decrease in systemic vascular resistance 

@ An increase in pulmonary vascular resistance 

QUESTION 2-133 
Which of the following is true concerning glucose intol~ 
erance in type II diabetes mellitus? 

® An increase in endogenous glucose production is 
by itself the causative factor of hyperglyt:emia in 
type II diabetes mellitus 

@ Global control of gluconeogenesis is mediated by a 
cyclic AMP-regulated kinase 

© Gluconeogenesis occurs solely in the bone 
marrow 

@ Gluconeogenesis occurs solely in the liver 

@ Glucose-6-phosphate can easily di1fuse into and 
out of cells involved in glucose metabolism 

.,(/) 

.... m 
11.1(") 
()-i 
g·o 
~z 

m= ><
~~,~· 
3.., _.s:: 
::s= 
11.1' ,..r-
-·~ O::s 
::litQ 
N:T 

http://www.myuptodate.com


286 The Johns Hopkins ABSITE Review Manual 

QUESTION 2-134 
A 49,year,old man presents with fever, malaise, and 
right upper quadrant pain. Computed tomography 
(CT) of the abdomen reveals a rhn.-enhanclng lesion in 
segment IV of the liver. You determine that the most 
appropriate course of action is treatment with intrav~ 
nous piperacillin/tazobactam followed by percutaneous 
drainage of the liver lesion. The history you are mostly 
likely to have obtained to direct your clinical manage
ment of this patient is which of the following? 

@ History of appendicitis as a child 

® History of recent travel to Argentina 

© History of recent travel to Mexico 

@ History of recurrent diverticulitis 

® Recent development of a maculopapular rash 

QUESTION 2-135 
A 22,year-old woman is found to have headaches, leth
argy, weight gain, amenorrhea, nausea, vomiting, and 
double vision. She undergoes a magnetic resonance 
image (MRI) of the head and is found to have a pituitary 
tumor 2.5 em in size. Serum prolactin is measured and 
is found to be mlldly elevated to 100 ng!mL. The best 
possible treatment for this patient will be: 

® Estrogen treatment 

® Stereotactic radiation therapy 

© Surgical resection of the mass through a 
trails--sphenoidal approach 

@ Treatment with bromocriptine 

® Treatment with cabergoline 

QUESTION 2-136 
A 64--year-old woman undergoes an emergent car
diac catheterization for unstable angina. She is given 
300 mg of cl.opidogrel before the procedure; however, 
the cardiologist is unable to revascularize a near-total 
obstructing lesion of the left anterior descending artery. 
The patient is therefore referred for emergent coronary 
artery bypass grafting. Postoperatively, she has high
volume sanguinous output from her chest tube. The 
most appropriate treatment for the correction of clopi
dogrel-as.sociated coagulopathy is: 

@ Administration of cryoprecipitate 

® Admin:istration of desmopressin 

© Administration of protamine 

@ Transfusion of fresh frozen plasma 

® Transfusion of platelets 

QUESTION 2-137 
A 73,year-old man who underwent a right thyroid 
lobectomy for a subcentimeter nodule 1 year ago now 
has persistent hypocalcemia refractory to increasing 
levels of vitamin D and calcium supplementation. He 
admits to having little appeti~ a poor diet, and heavy 
alcohol use. On review of his hospital records, his 
serum calcium immediately postoperatively was nor
mal Treatment consideration should include: 

@ An appetite stimulant 

® Diagnostic workup for malabsorption 

© Magnesium supplementation 

@ Neck exploration to locate residual parathyroid 
glands 

® Phosphorus supplementation 

QUESTION 2-138 
A 49,year-old male with a history of chronic diarrhea 
is scheduled for a routine colonoscopy. At the time of 
colonoscopy. a 2-cm multilobulated polyp without 
ulceration is found in the cecum, Biopsies demonstrate 
a villous adenoma without dysplasia. The next most 
appropriate step would be which of the following? 

@ Laparoscopic right hemicolectomy 

® Laparoscopic total abdominal colectomy 

© Piecemeal polypectomy 

@ Repeat surveillance in 3 months 

® Snare polypectomy with complete removal of 
the polyp 
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QUESTION 2-139 
A 65·year·old man who currently smokes two packs of 
cigarettes per day presents to clinic with a 0.6·mm ulcer· 
ated lesion on the side of his tongue. A biopsy reveals 
squamous cell carcinoma. After a thorough workup of 
the lesion, the patient's tumor stage is TlNOMO. What 
is the most appropriate management of this lesion? 

® Chemotherapy 

@ Hemiglossectomy 

© Radiation therapy 

@ Resection of lesion with l·cm margins 

® Total gl.ossectomy 

QUESTION 2-140 
A femoral nerve block is performed in preparation for 
a total knee arthroplasty in a 5S.year-old man. F'IVe 
minutes after injecting the anesthetic, a large mass has 
emerged in the groin. What is the next step in the man
agement of this patient? 

® Apply compression 

@ Exploration of groin 

© Needle aspiration 

@ Observation 

® Ultrasowtd 

QUESTION 2-141 
A 49-year-old woman with diabetes and chronic renal 
insufficiency (creatinine 1.5 mg/dl.) presents with a 
serum calcium of 11.4 mg!dl.. Parathyroid hormone 
(PTH) is 70 pg!mL, phosphorus is 1.8 mg!dL, and vita
minD is 35 ng/mL. The next best step is to prescribe: 

® Calcimimetic 

@ Oral magnesium 

© Oral phosphate binder 

@ Sestamibi localization scan 

@ Vitamin D supplement 
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QUESTION 2-142 
A 51·year·old woman is admitted with abdominal pain. 
diarrhea, and hypotension requiring vasopressors. A 
diagnosis of Clostridium dlfficlle colitis is established. 
and you are consulted for surgical management when 
her condition fails to improve. Upon exploratory lapa
rotomy, her colon appears to have healthy serosa with a 
very dilated transverse colon. The next appropriate step 
in management is: 

® Colonic lavage with vancomycin and metronidazole 
without resection 

@ Total abdominal colectomy and end ileostomy 

© Total abdominal colectomy with ileorectal 
anastomosis 

@ Transverse colectomy with colostomy leaving 
a long Hartmarm pouch 

@ Transverse colectomy with primary anastomosis 

QUESTION 2-143 
A 22·year-old male driver in a high·speed collision is 
brought to the emergency room for evaluation. He is 
hemodynamically stable, has a Glasgow Coma Scale 
(GCS) score oflO, and on secondary survey is fowtd to 
have blood oozing from his urethral meatus. A pelvic 
x-ray shows a type II pelvic fracture and a computed 
tomography (CT) cystogram shows extraperitoneal 
contrast extravasation and a bony fragment in the blad
der. How should his bladder rupture be managed? 

® Insertion of large bore Foley catheter and follow-up 
cystography in 14 days 

@ Open bladder repair using a posterior approach 

© Open bladder repair using an anterior, intravesicup 
lar approach 

@ Open bladder repair using an anterior, intra· 
vesicular approach only if the patient is going to 
the operating room for laparotomy or internal 
fixation 

@ Transurethral cystoscopy to remove the bony frag· 
ment followed by Foley catheter decompression 
and a repeat cystogram .in 2 weeks 
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QUESTION 2-144 
A 68·year--old man with diabetes mellitus presents with 
3 days of progressive pain and swelling of his scrotum. 
On examination, he has diffuse erythema. edema. and 
severe tenderness of his scrotwn and perineal area. 
His white blood count is 22,000/mm!1, and his glucose 
is 284 mgld.L. Ultrasonography was limited because of 
tenderness but showed increased echogenicity of the 
skin and subcutaneous tissues. Computed tomography 
(CT) of the pelvis revealed a markedly enlarged scrotal 
sac containing foci of gas extending to the perineum and 
subcutaneous tissues of the gluteal region. The most 
appropriate next step in management of this disease is: 

@ Aggressive surgical debridement 

® Application of topical antimicrobial cream 

© High~dose intravenous steroids 

@ Hyperbaric oxygenation 

® Observation and serial CT scans 

QUESTION 2·145 
A 45~year--old man on high~dose oral steroids for ulcer
ative colitis presents for colectomy due to toxic mega
colon. Postoperatively, he is lethargic and suffering 
from hypotension refractory to fluids and is begun on 
vasopressors. You wish to perfonn a diagnostic test for 
adrenal insufficiency. What is the correct test to evalu
ate this diagnosis? 

@ l~mg dexamethasone administration at 11 pm 
with 8 am cortisol level 

® 2~mg dexamethasone administration at 11 pm 
with 8 am cortisol level 

© Serum adrenocorticotropic hormone (ACTH), 
250~Jli cosyntropin administration, and repeat 
serum ACTH at 30 and 60 minutes 

@ Serum cortisoL l~mg dexamethasone 
administration, and repeat serum cortisol at 
30 and 60 minutes 

® Serum cortisoL 250-Jlg cosyntropin 
adm.in:istration, and repeat serum cortisol at 
30 and 60 minutes 

QUESTION 2-146 
A 45·year--old man with no significant past medical 
or surgical history presents to clinic with 6 months of 
constipation and straining and is found to have full
thickness rectal prolapse on examination. The most 
durable surgical treatment for this patient is: 

@ Abdominalrecto~ 
® Abdominal rectopexy and sigmoidectomy 

© Delorme procedure 

@ Mucosal sleeve resection 

® Perineal rectosigmoidectomy 

QUESTION 2-147 
An 82~year~old is admitted from the nursing home 
with a small bowel obstruction that subsequently fails 
to resolve with conservative measures. After an explor
atory laparotomy and lysis of adhesions, his postoper~ 
tive course is complicated by a prolonged ileus requiring 
continued nasogastric decompression. Nine days after 
surgery, he reports pain and tenderness of his right jaw. 
He is febrile, and you note minor swelling of his right 
parotid gland without fluctuance. Which of the follow
ing is the most appropriate next step in management? 

@ Anticholinergic medications 

® Immediate incision and drainage 

© Initiate intravenous antibiotics 

@ Replace nasogastrlc tube with orogastric tube 

® Urgent tracheostomy fur airway protection 
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QUESTION 2-148 
A 65~year-old male is given standard prophylactic 
doses of subcutaneous heparin and intravenous cefo~ 
tetan prior to a right hemicolectomy and is continued 
on prophylactic subcutaneous heparin postoperatively. 
On postoperative day 6, he is noted to have asymmet
ric left leg swelling, and his platelets haven fallen from 
353,000/IJL the previous day to 90,000/IJL. The next 
best step is: 

® Discontinue all heparin products and transfuse 
platelets 

@ Discontinue all heparin products, send a platelet 
factor 4 assay, and begin anticoagulation with a 
direct thrombin inhibitor 

© Discontinue all medications and proceed with 
allergy testing 

@ Discontinue all standard heparin and place 
the patient on low~molecular~weight heparin 

@ Obtain a lower extremity duplex to confirm 
deep vein thrombosis and begin a heparin drip 

QUESTION 2-149 
A 37-year-old man has had persistent peptic ulcer dis
ease despite appropriate medical therapy and biopsy
confirmed eradication of Helicobacter pylori. Serwn 
gastrin level, measured off acid-suppressing therapy, is 
378 pg/mL (normal <100 pg/mL). After a 2 unit/kg dose 
of intravenous secretin, his gastrin level increases by 
452 pg/mL above baseline, confumlng the diagnosis of 
gastrinoma. His past medical history is unremarkable, 
and his physical examination is noted only for gyneco
mastia. Which of the following is true with regards to 
the management of gastrinoma? 

® If localization cannot be achieved with noninva
sive testing, medical management with proton 
pump inhibitors and octreotide is indicated 

@ If preoperative imaging shows distant metasta
ses, surgery is contraindicated and chemotherapy 
with streptozocin, 5-fluorouracil, and doxorubicin 
should be initiated 

© If the tumor cannot be demonstrated by operative 
exploration, potential surgical interventions are 
limited only to partial vagotomy 

@ Preoperative biochemical testing should 
include measurement of serum calcium to rule out 
associated disorders 

@ Right upper quadrant ultrasound is the most 
sensitive localizing modality 
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QUESTION 2-150 
A 46-year~old man with no history of cardiac disease has 
a myocardial infarction (MI) 5 days prior to his sched~ 
uled laparoscopic cholecystectomy for symptomatic 
cholelithiasis. He undergoes percutaneous angiography 
with reva.scularization and bare-metal stent placement 
and has a favorable outcome with no immediate cardiac 
complications. Prior to discharge, the medical team 

would like to know when his cholecystectomy will be 
performed. Which of the following is the most appro~ 
priate plan? 

® Delay surgery for 1 year 

@ Perform surgery before the patient leaves the hos
pital 

© Place a cholecystostomy tube for acute manage
ment and plan for a cholecystectomy in 6 weeks 

@ Proceed with the operation as scheduled 

@ Wait at least 6 weeks before performing cholecys
tectomy 
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QUESTION 2-151 
An 8l·year--old female with a history of sun exposure 
presents to her dermatologist for evaluation of some 
vascular lesions covered by a thin. red scale on her left 
hand and arm. Which of the following is true regarding 
this diagnosis? 

Rapriltad with pennission frllm: Olasz EB, Neuburg M. Skin disease in trans
plant patients. In: Hall BJ, Hall JC, eds. SIJ!Jer's MlnUIIl af Sllin DiseoHeS. lOttl 
eel. Pfliladelpf!ia, PA: Uppi'lcottWilliarns & WikiM; 2010:467. 

® Lesions can be diagnosed as frank squamous cell 
carcinoma based on the clinical appearance of 
thickness, redness, and ulceration 

® Lesions typically extend beyond the epidermis 

© Surgical management is the treatment of 
choice for isolated. superficial lesions 

@ These lesions are more common in patients 
with a history of transplantation 

® These lesions are uniformly benign 

QUESTION 2-152 
A 4S·year·old gentleman with past medical history 
significant for hepatitis C with end·stage cirrhosis and 
ascites is admitted to the intensive care Wlit with pneu· 
monla. On morning rounds, the patient's serum sodium 
is 128 mEq/L without encephalopathy or mental status 
changes. The most appropriate next step is to: 

® Administer a vasopressin antagonist 

® Correct serum sodium to normal range at a rate of 
20 mEq/L in the :first 24 hours. 

© Immediately initiate hypertonic saline fluid bolus 
followed by aggressive diuresis once a nonnal 
serum level has been reached 

@ No intervention is warranted as the patient is 
asymptomatic 

® Perfonn a therapeutic paracentesis to help 
correct the dilutional hyponatremia 

QUESTION 2·153 
Breast enlargement in men (gynecomastia) is caused by 
excess action of: 

®Androgens 

®Estrogens 

© Follicle, stimulating hormone (FSH) 

@ Luteinizing honnone (LH) 

®Oxytocin 

QUESTION 2·154 
A 46·year·old man presents with dysphagia. halitosis, 
and regurgitation. When reviewing his fluoroscopic 
swallow study, the area of highest likelihood for a sus, 
pected upper esophageal diverticulum is: 

® Between the circular and longitudinal muscle 
layers of the upper esophagus 

® Between the cricopharyngeus muscle and the 
longitudinal muscle of the upper esophagus 

© Between the thyropharyngeus and the crico
pharyngeus muscles 

@ Distal to the cricopharyngeus muscle 

® Prox:hnal to the inferior pharyngeal constrictor 
muscle 
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QUESTION 2-155 
A 36--year--old woman with a history of multiple ileal 
resections presents to the em.ergency room with acute 
onset of flank pain. She is restless and diaphoretic on 
arrival. Except for tachycardia, her vital signs are unre~ 
markable. You suspect a diagnosis of urolithiasis. What 
is the most likely pathophysiologic mechanism leading 
to this ~:~ .... "- . ? """'ir""SIS. 

® Hypercalciuria 

@ Hyperoxaluria 

© Hyperuricosuria 

@ Low ftuid intake 

® Type I renal tubular acidosis 

QUESTION 2-156 
A 37-year-old woman with an otherwise unremarkable 
medical history undergoes an elective laparoscopic 
cholecystectomy for symptomatic cholelithiasis. Her 
preoperative blood pressure is 135/82 mm Hg and her 
pulse is 75 beats per minute. In the operating room. a 
combination of propofol, fentanyl, and mivacurium 
are used for induction, and sevoflurane is used for 
maintenance of anesthesia. After confirming the 
position of the Veress needle, the abdomen isinsufftated 
with carbon dioxide gas at a ftow of 15 L/min. Suddenly, 
the patient's pulse drops to 42 beats per minute. Repeat 
blood pressure is 82/45 mm Hg, and her end-tidal 
carbon dioxide level remains unchanged. The most 
appropriate next step is: 

® Administration of 0.5 mg of intravenous physo-
stigmine 

@ Administration of 4 mg of intravenous atropine 

© Administration of a 500 mL bolus of normal saline 

@ Reduction of gas flow to 5 L/min and observation 

@ Release of abdominal insufBation 
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QUESTION 2-157 
A 68-year--old woman is started on long-term total par
enteral nutrition (TPN) via a subclavian central line She 
is noted to have a catheter-related clot in her superior 
vena cava. She is immediately started on warfarin and 
upon re-imaging 2 days later due to increased facial 
swelling, it is noted that the clot is even larger. War
farin's inhibition of which pair of factors is most likely 
responsible for this scenario? 

® Factors V and VI 

@ Factors V and VIII 

© Factors XI and XII 

@ Protein C and factor V 

® Proteins C and S 

QUESTION 2-158 
A 48-year-old male with a history of hypertension 
poorly controlled with several agents presents to 
his primary care physician for regular follow-up. He 
complains of persistent headaches, waking up several 
times throughout the night to urinate, and fatigue that 
htcreases throughout the day. A computed tomography 
(CT) scan shows a right-sided 1.3-cm retroperitoneal 
mass. His serum potassium level is 28 mmol/L. What 
other findings are consistent with this disease? 

® 24-hour urine aldosterone levels <14 Jlg after 
saline loading 

@ Enhanced ability of the kidney to produce concen~ 
trated urine 

@ Neutral to alkaline urinary pH 

@ Serum pH <7 .25 

® Symptomatic hypematremla 
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QUESTION 2-159 
A 54-year·old woman with body mass index of 35 is 
postoperative day 5 from a right hemicolectomy for 
colon adenocarcinoma. She suddenly develops tachy~ 
cardia. acute chest pain. and shortness of breath. She is 
most likely to manifest which of the following hemody
namic changes? 

Myocardial Ri&htHeart 
Cardiac vascular O:xJ&en Fillin_c 
OU'IpUt Reslltance ConunpUon Pre ... r. 

® ~ ~ <=* ~ 

® 1l ~ 1l ~ 

© ~ 1l 1l 1t 

@ ~ 11' ~ ~ 

® ~ 11' u 1t 

QUESTION 2-160 
For a patient who is suspected of having a symptom
atic Meckel diverticulum, which of the following tests is 
most sensitive and specific for the diagnosis? 

@ Abdominal ultrasowtd 

® Magnetic resonance imaging (MRI) 

© Standard computed tomography (CT) of the 
abdomen and pelvis with oral contrast 

@ Technetium scan 

® Upper gastrointestinal series with small bowel 
followpthrough 

QUESTION 2-161 
A 62-year-old woman of Asian descent is seen in clinic 
for a 2-week history of a dry, hacking cough. She was 
recently diagnosed with hypertension and has been 
sequentially started on a multi.drug regimen includ~ 
ing metoproloL Usinopr.U. amlodipine,. and clonidine. 
Increased levels of which of the following is thought to 
contribute to the dry, hacking cough caused by one of 
these medications? 

@ Angiotensin I 

® Angiotensin II 

© Angiotensinogen 

@ Bradykinin 

®Renin 

QUESTION 2-162 
A 54-year-old female with a history of hypercholester~ 
olemia and hypertension presents to the emergency 
room with new onset substernal chest pain. Her vital 
signs are within normal limits. An electrocardiogram 
shows ST-segment elevation in the anterolateral leads, 
and laboratory evaluation demonstrates an elevated 
troponin level. She receives an aspirin. beta-blocker. 
and sublingual nitroglycerin. Oxygen is given via nasal 
cannula, and morphine is administered for pain controL 
What is the best next step in the management of this 
patient? 

@ Cardiac catheterization 

® Coronary artery bypass graft 

© Echocardiogram 

@ Repeat EKG in 2 hours 

® Systemic administ:ration of a thrombolytic agent 

QUESTION 2·163 
A 54-year~ld man wtdergoes major abdominal sur~ 
gery, and his diet is advanced on the :first postoperative 
day when bowel sowtds are heard. The following morn~ 
ing, the patient has a large amount of emesis and a dis~ 
tended abdomen and reports abdominal pain. A plain 
abdominal radiograph shows a diffuse pattern of air 
throughout the entire digestive tract. Why is the patient 
having emesis with positive bowel sowtds? 

@ It is an effect of anesthesia so he should continue 
to be fed as this episode is unlikely to recur 

® The colon recovers motility before the small intes
tine 

© The colon recovers motility before the stomach 

@ The small intestine recovers motility before the 
colon or stomach 

® The stomach recovers motility before the small 
intestine 
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QUESTION 2-164 
A 78·year·old woman admitted to the hospital after an 
wteventfullaparoscopic cholecystectomy is given oxy· 
codone for pain control. She continues to complain of 
pain overnight and is given multiple doses of hydro~ 
morphone to help her rest. The surgical team finds her 
lethargic in the morning and notes a respiratory rate 
of 8 breaths per minute. Which of the following is true 
of the opioid antagonist that should be given to this 
patient? 

® A continuous infusion should never be used 

@ A slow onset of action is expected 

© Severe pain can result with its use 

@ The drug provides selective reversal of respiratory 
depression without reversing other opioid effects 

@ The medication is a mixed agonist-antagonist at 
opioid receptors 

QUESTION 2-165 
A 26·year.oldfemale presents with increased liver fun.c. 
tion tests that were drawn after a computed tomogra· 
phy (CT) scan of the abdomen revealed a 2.cm mass in 
the right lobe of the liver. The mass is further evaluated 
with a sulfur colloid scan that reveals a cold nodule. The 
sulfur colloid scan is most helpful when needing to dis
tinguish between which two entities? 

® Focal nodular hyperplasia and hemangioma 

@ Focal nodular hyperplasia and hepatic metastases 
from distant sites 

© Hepatic adenoma and focal nodular hyperplasia 

@ Hepatic adenoma and hemangioma 

@ Hepatic adenoma and hepatic abscess 
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QUESTION 2-166 
A 45·year·old female is being evaluated for a pancre· 
atic cystic neoplasm. History reveals heavy menses and 
prolonged bleeding after childbirth. and on laboratory 
analysis she has an isolated prolonged partial thrombo~ 
plastin time (PTT). Upon further questioning she states 
that she has a family member with Type I von Wille
brand disease. What is the most appropriate treatment 
for this patient before undergoing a major operation to 
remove her pancreatic mass? 

® Administration of high-dose IVIG prior to sur
gery; followed by treatment with desmopressin 
(DDAVP) thereafter 

@ Intravenous or intranasal DDAVP at the time of 
surgery 

© No need for treatment as long as the patient is 
clinically st11lble and if laboratory monitoring of 
von Wallebrand factor (vWF) is normal 

@ Treatment with Factor VIII: vWF concentrate with 
close monitoring of vWF ristocetin cofactor activity 
levels 

@ Treatment with fresh frozen plasma and dose 
monitoring ofPTT and bleeding time 

QUESTION 2-167 
An 80-year-old woman comes to the emergency room 
with a 2-day history of moderate bleeding per rectwn 
and has a bloody bowel movement upon presentation. 
She is hemodynamically stable, and a nasogastric tube 
aspirate returns bile and no blood. Which diagnostic 
test should be performed next? 

® Angiography 

@ Capsule endoscopy 

© Colonoscopy 

@ Meckel scan 

@ Tagged red blood cell scan 
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QUESTION 2-168 
A 45·year--old woman with no history of trauma or 
bleeding disorders presents with a 4-month history of 
a slow·growing mass in her left buttock. A nontender, 
immobile mass is palpated in the left buttock; no pal· 
pable lymphadenopathy is present. Laboratory values 
are within normal limits, and computed tomography 
(CT) and magnetic resonance imaging (MRI) show a 
large intramuscular mass measuring 14 x 13 x 12 em 
in the gluteus ma.ximus, with heterogeneous contrast 
enhancement. A core·needle biopsy reveals a high· 
grade malignant :fibrous histiocytoma. The most appro· 
priate next step for adequate staging of this malignancy 
is: 

@ Bonescan 

® CT of the abdomen and pelvis 

© CT of the chest 

@ CT of the head 

® No further tests for staging are necessary 

QUESTION 2-169 
A 64--year·old man with a history of diabetes mellitus 
and hypertension presents to the emergency depart· 
ment complaining of sudden severe chest pain after a 
night of heavy drinking complete with multiple epi
sodes of vomiting and retching. He denies hemateme
sis or hemoptysis. An electrocardiogram displays sinus 
tachycardia with no signs of ischemia, and a chest 
radiograph reveals a pneumomediastinum and a small 
left·slded pleural effusion. What is the definitive study 
that should be ordered to confirm a diagnosis in this 
patient? 

@ Computed tomography (CT) scan of the chest and 
abdomen 

® Echocardiogram. 

© Esophagogram 

@ Flexible bronchoscopy 

® Serum ttoponin level 

QUESTION 2-170 
You evaluate a 42-year-old patient who presents to you 
6 months after a complex abdominal operation that 
resulted in a prolonged open abdomen that was left to 
granulate in over a piece of synthetic absorbable mesh. 
with a resultant abdominal wall hernia. He now pres
ents for definitive repair of his large ventral hernia. You 
decide that he is a good candidate for a ventral hernia 
repair with component separation. What are the key 
steps to this repair? 

@ Excise the mesh, free the rectus sheath and the 
aponeurosis of the external oblique, separate the 
entire rectus muscle from its lateral attachment, 
repair the fascia, and place mesh bilaterally over 
the lateral external oblique defects 

® Excise the mesh, raise large subcutaneous flaps, 
and primarily close the fascia 

© Excise the mesh, raise large subcutaneous 
flaps, free the rectus sheath and the aponeurosis 
of the external oblique, perform a lateral relaxing 
incision in the external oblique, and then primarily 
close the fascia 

@ Excise the mesh, separate the retromuscular space, 
and place an underlay and overlay mesh 

® Overlay mesh over the prior repair after rais
ing large subcutaneous flaps 

QUESTION 2·171 
An 89·year,old female is brought into the Emergency 
Department with a second episode of "enlarged belly" 
and not passing stool for 2 days. Upon examination, the 
patient has baseline dementia, the abdomen is mark
edly distended and tympanic, and there is involuntary 
guarding with rebound tenderness. Abdominal radio
graph reveals a classic "bent inner tube" sign. What is 
the best management? 

@ Go to the operating room for sigmoidectomy 

® Go to the operating room for total abdominal col, 
ectomy 

© Perform a sigmoidoscopy and leave a rectal tube 
in place 

@ Place a nasogasttic tube and follow the patient 
with serial abdominal radiographs 

® Proceed with a barium enema to confirm the 
diagnosis 
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QUESTION 2-172 
A 65~year-old man is referred to you for management 
of a recurrent, reducible left~sided inguinal hernia. He 
initially wtderwent an open Lichtenstein repair 3 years 
ago. He has a history of coronary artery disease,. myo~ 
cardia! infarction, severe chronic obstructive pulmo~ 
nary disease (COPD), and prostate cancer treated with 
a radical retropubic prostatectomy and radiation 2 years 
ago. He takes low~ose aspirin, a beta-blocker, and a 
statin. What should you tell him regarding the choice 
between open and laparoscopic repair of his recurrent 
inguinal hernia? 

@ His cardiopulmonary disease makes the laparo
scopic approach preferable 

@ His hernia should be repaired laparoscopically 
because of his previous prostatectomy 

© His hernia should be repaired open because it 
is recurrent 

@ His hernia should be repaired open because of 
his history of pelvic radiation 

@ His use of aspirin is a contraindication to lapa~ 
roscopic repair 

QUESTION 2-173 
A 72-year-old man develops sudden, sharp pain in his 
abdomen and starts feeling weak with a racing heart 
rate. He is brought to the Emergency Department 
where uprightandsup.ine abdominal radiographs reveal 
air wtder the diaphragm. If this patient is found to have 
a perforated peptic ulcer,. which clinical entity must be 
addressed after surgery? 

@ Bacterial overgrowth of the stomach and duode~ 
num 

@ Campylobacter jejuni infection 

© Helicobacter pylori infection 

@ Level of activity and exercise 

@ Malnutrition 
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QUESTION 2-174 
According to the Milan criteria, which of the following 
must be true for a patient with hepatocellular carci~ 
noma (HCC) to be a candidate for liver transplantation? 

@ If three tumors are present. they all have to be 3 em 
or less in diameter 

@ If a single tumor is present, it has to be larger than 
5 em in diameter 

© If a single tumor is present, it has to be smaller 
than 8 em in diameter 

@ If multiple tumors are present, the total tumor 
diameter should not exceed 8 em 

@ If multiple tumors are present, they all must 
be in the same lobe 

QUESTION 2-175 
The majority of uptake of small peptides (dipeptides and 
tripeptides), as opposed to single amino acids, occurs in 
which part of the digestive tract? 

@Colon 

@Duodenum 

© lleum 

@Jejunum 

®Stomach 

QUESTION 2-176 
An 11-year-old girl was riding a horse when she was 
thrown approximately 2.44 m (8 ft). She was reported 
to have lost consciousness and was not ambulatory at 
the scene. Upon arrival, vital signs are now a pulse of 
58 beats per minute, blood pressure of 81/47 mm Hg, 
and respiratory rate of 18 breaths per minute. Physical 
examination is notable for a laceration over the left tem
ple, tenderness to palpation over C6, and 2/5 strength in 
all four extremities. Which of the following is the most 
appropriate next step in management? 

@ Give atropine 

@ Initiate dobutamine drip 

© Initiate dopamine drip 

@ Initiate phenylephrine drip 

® Provide crystalloid bolus 
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QUESTION 2-177 
A 56--year--old woman with known peptic ulcer disease 
is rushed to the operating room for massive upper gas· 
trointestinal bleeding found to be originating from an 
ulcer situated near the gastroesophageal junction on 
the lesser curvature of the stomach. During the oper~ 
tion. she will a1so need: 

@ Gastroduodenal artery ligation 

® Highly selective vagotomy 

© Selective vagotomy 

@ Truncal vagotomy 

® Ulcer resection only 

QUESTION 2-178 
An 87 -year-old woman presents with 2 days of lower 
abdominal pain, nausea. and emesis. She is tachycardic 
but afebrile with a normal white blood cell count. 
Her abdomen is soft but mildly tender. Extension and 
medial rotation of her right leg produces pain in the 
right medial thigh. After resuscitation, the most likely 
operative intervention required for this patient is: 

@ Inguinal approach for repair of incarcerated femo-
ralhernia 

® Laparoscopic appendectomy for acute appendicitis 

© Laparotomy for repair of incarcerated femoral hernia 

@ Laparotomy for repair of incarcerated obturator 
hernia 

(]) Laparotomy for repair of incarcerated sciatic hernia 

QUESTION 2-179 
A 65-year--old man presents for follow-up after an 
uneventful left hemicolectomy for stage IIA colon can
cer. Which of the following is true regarding surveil
lance for recurrence of colorectal cancer? 

@ Follow-up colonoscopies are recommended tD detect 
anastomotic re<:urrences and metachronous lesions 

® Intense surveillance programs may decrease mor
bidity but provide no survival benefit 

© Measurement of carcinoembryonic antigen 
(CEA) is not recommended 

@ Measurement of liver function tests must be 
included in surveillance 

(]) Routine computed tomography (CT) is not recom
mended 

QUESTION 2-180 
A 75·year-old male undergoes a right upper lobectomy 
for squamous cell cancer of the lung. His postoperative 
course is complicated by prolonged intubation second
ary to his underlying chronic obstructive pulmonary 
disease. The intensive care team would like to begin 
nutrition due to the patient's poor nutritional status. 
Which of the following is true concerning options for 
feeding this patient? 

@ Early enteral nutrition is associated with an 
increased duration of mechanical ventilation 

® Glutamine supplementation has been proven to 
decrease mortality in the critically ill 

© In recent trials, late parenteral nutrition has been 
associated with fewer complications in compari
son with early parenteral feeding 

@ Postpyloric enteral feedings are preferred to 
gastric feedings in regards to overall nutrition and 
complications 

® Supplementing enteral nutrition with parenteral 
support to ensure adequate caloric intake is not 
advocated 

QUESTION 2-181 
A 35-year--old male with no significant medi.cal history 
presents with a 1-month history of postprandial epigas
tric pain and a 4.54-kg (10-lb) weight loss. He undergoes 
esophagogastroduodenoscopy. which demonstrates a 
large ulcer within the fundus of the stomach. If this is 
a benign gastric ulcer. which of the following findings 
would you expect on biopsy? 

@ Intestinalization of the gastric mucosa 

® Polymorphic neutrophils surrounding spiral-
shaped organisms 

© Mucin-rich vacuoles within the cell apices 

@ Poorly demarcated border 

® Signet ring cells 
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QUESTION 2-182 
Failure of the processus vaginalis to obliterate dur, 
ing embryologic development can lead to which of the 
following? 

@ Communicating hydrocele 

@ Hydrocele of the cord 

© Indirect inguinal hernia 

@ Scrotal hydrocele 

@ All of the above 

QUESTION 2-183 
CaJ.ciwn,based urinary stones are typically seen with 
which of the following conditions? 

@ Cystinuria 

@Gout 

© Myeloproliferative disorders 

@ Proteus colonization or infection of the genitouri, 
naryttact 

@ Sarcoidosis 

QUESTION 2-184 
A 68,year~old man was fowtd to have a 6.2-cm infrare.. 
nal abdominal aortic aneurysm (AAA) on computed 
tomography (CT) and wtderwent an elective open AAA 
repait. His postoperative course was unremarkable until 
postoperative day 3 when his vital signs reveal a pulse of 
128 beats per minute, blood pressure of 89/45 mm Hg. 
and oxygen saturation of 95% on room air. Physical 
examination is notable for an increasingly distended 
abdomen. and the nurse notes that the patient had an 
episode of bloody bowel movement earlier in the day. 
What is the most likely etiology of shock in this patient? 

@ Bleeding from the proximal graft anastomosis 

@ Bleeding from unrecognized injury to a retroaortic 
renal vein 

© Rupture of a pseudoaneurysm at the graft site 

@ Sepsis from graft infection 

@ Sepsis from sigmoid colon ischemia 
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QUESTION 2-185 
Which of the following is a step in the biosynthesis of 
conjugated bilirubin? 

@ Bacterial ~glucu.ronidases assist with active ttans
port of bilirubin into bile canaliculi 

@ Bilirubin reductase conjugates bilirubin to glue~ 
uronicacid 

© Ferroprotoporphyrin IX (heme) is 
broken down into biliverdin,. .iron. and carbon 
monoxide 

@ Microsomal heme oxygenase con
verts bilirubin into biliverdin 

@ Uridine diphosphate,glucuronosylttansferase 
(UDPGT) hydrolyzes conjugated bilirubin and 
forms urobilinogens, which are mostly excreted 

QUESTION 2-186 
An otherwise healthy, physically active 45-year-old 
woman is referred to you for management of a 1.5-cm 
pulmonary carcinoid tumor emanating from the right 
upper lobe bronchus. The tumor is obstructing the ori, 
:fice of the right upper lobe bronchus without involve
ment of the right mainstem bronchus or the bronchus 
intermedius. No nodal enlargement was seen on com
puted tomography (CT) of the chest Which of the fol
lowing management options is most appropriate? 

@ Neoadjuvant chemoradiation 

@ Right carinal pneumonectomy with mediastinal 
lymph node sampling 

© Right pneumonectomy with mediastinal lymph 
node sampling 

@ Right upper lobe sleeve resection with tumor-free 
margins and mediastinal lymph node sampling 

@ Right uppe.r lobectomy with mediastinal lymph 
node sampling 
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QUESTION 2-187 
A patient with cirrhosis is wtdergoing evaluation for a 
solitary 3~cm. mass suspicious for hepatocellular carci~ 
noma based on imaging. Preoperative measurement of 
the portal venous pressure reveals a portal-systemic 
pressure gradient of 11 mm Hg with preserved liver 
synthetic function. no ascites, and no encephalopathy. 
The best choice for management should be: 

® The patient should be followed with repeat 
abdominal imaging in 3 months 

® The patient should be started on sorafenib therapy 

© The patient should undergo liver 
transplantation 

@ The patient should undergo nonanatomic liver 
resection 

® The patient should undergo radiofrequency 
ablation 

QUESTION 2·188 
A 76--year--old man is on systemic anticoagulation with 
low~molecular~weight heparin (LMWH) for a recently 
diagnosed deep venous thrombosis. He has presented 
twice to the emergency department in the past week 
with epistaxis that requires nasal packing for hemosta~ 
sis. Today he returns to the emergency room after falling 
down the steps to his front door. A thorough examina
tion reveals no injuries. What is the most appropriate 
management of his anticoagulation moving forward? 

@ Check weekly activated partial thromboplastin 
time (aPTT) and adjust LMWH dose accordingly 

® Check weekly plasma anti~ Factor Xa levels and 
adjust LMWH dose accordingly 

© Convert to unfractionated heparin 

@ Convert to warfarin 

® Stop anticoagulation and arrange for 
placement of an inferior vena cava (IV C) filter 

QUESTION 2-189 
Your patient is concerned that her coronary artery dis~ 
ease may be caused by elevated levels of homocysteine. 
Treatment with which of the following can help lower 
plasma homocystehte levels? 

®Cysteine 

® Phosphate 

© VluuninBl 

@ VitaminB12 

(D VitaminB3 

QUESTION 2·190 
Duringlaparoscopic inguinal hernia repair, which nerve 
is most likely to be injured by tacking of the mesh? 

® Femoral nerve 

® Dioinguinalnerve 

© iliohypogastric nerve 

@ Lateral femoral cutaneous nerve 

® Obturator nerve 

QUESTION 2·191 
The site of intrinsic factor production and secretion in 
the stomach is: 

@ Antrum, by chief cells 

® Antrwn, by enteroendocrine cells 

© Cardia, by mucous neck cells 

@ Fwtdus, by mucous neck cells 

® Fundus, by parietal cells 

QUESTION 2·192 
A 45~year--old woman with ulcerative colitis wtdergoes 
a laparoscopic total proctocolectomy with lleal pouch 
and anal anastomosis. It is a technically challenging 
procedure, and the total operating time is 14 hours. 
The following morning, the patient complains of pain, 
numbness, and weakness on the lateral aspect of the left 
foot and leg. The most likely diagnosis is: 

@ Common peroneal nerve injury 

® Compartment syndrome 

© Femoral nerve injury 

@ Lateral femoral cutaneous nerve injury 

® Sciatic nerve injury 
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QUESTION 2-193 
In preparation for a right lobe hepatectomy as part of 
a living donor liver transplantation,. a potential living 
donor undergoes magnetic resonance imaging to evalu, 
ate the biliary tree. He is fowtd to have the most com~ 
mon hepatic duct aberration, which is: 

® A "'triple confluence" made up of the right anterior, 
right posterior, and left hepatic ducts 

@ An accessory right posterior hepatic duct that 
drains into the common hepatic duct 

© Anomalous drainage of the right posterior duct 
into the common hepatic duct 

@ The right posterior duct drains into the left hepatic 
duct 

@ The right posterior duct empties into the left 
aspect of the right anterior duct 

QUESTION 2-194 
A neurologist is called to the intensive care unit and 
asked to evaluate a patient for brain death. Which of 
the following is true regarding the clinical examination 
and confirmatory studies for brain death? 

® A positive apnea test occurs when oxygen satura· 
tion drops below 85% after adequate preoxygen~ 
ation 

@ Ancillary tests such as electroencephalography 
(EEG) can be used in place of the physical e:xami· 
nation to diagnose brain death when performing 
the neurologic examination proves to be exceed~ 
ingly difficult 

© Brain death statutes are standardized across all 
50 states in the US. 

@ Brainstem reflexes but not spinal reflexes must be 
absent to confirm brain death 

@ The patient must not be under the effect of 
paralytic drugs but can be well sedated during the 
brain death examination 

Full-Length Practice Examination 2 299 

QUESTION 2-195 
Which of the following is a Surgical Care Improvement 
Project measure? 

® Discontinuing prophylactic antibiotics 48 hours 
after a noncardiac surgery 

@ Receiving prophylactic antibiotics immediately 
after the time of incision 

@ Recording a temperature of at least 35°C (95°F) 
30 minutes prior to or 15 minutes after "Anesthesia 
End 'lime" 

@ Removing the urinary catheter by postoperative 
day2 

@ Shaving a patient the night before surgery 

QUESTION 2-196 
A 45-year-old man is referred to your clinic with a 
~month history of a pigmented skin lesion on his 
upper back. The lesion is dark and raised with irregu
lar borders and 9 mm diameter. He has no palpable 
lymphadenopathy and no evidence of in·transit or sat
ellite metastases. Punch biopsy of the lesion reveals 
melanoma with 2.3 mm thickness, two mitotic figures 
per mm,., and no ulceration. Preoperative lymph node 
mapping with lymphoscintigraphy identifies a senti
nel lymph node in the left axilla. You perform a wide 
excision with ~em margins and a sentinel lymph node 
biopsy. The result of the lymph node biopsy is positive 
for cancer. The most appropriate next step is: 

® Axillary lymphadenectomy levels I and II 

@ Axillary lymphadenectomy levels I and II 
combined with radiation therapy 

© Axillary lymphadenectomy levels L IL and III 

@ Chemotherapy, followed by axillary lymphadenec
tomy 

@ Radiation therapy, followed by axillary lymphad
enectomy 
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QUESTION 2-197 
Two days after starting warfarin as embolic prophy, 
taxis for atrial :fibrillation. a 67 ,year~ld woman pres, 
ents to the emergency room with a 3--cm black patch 
of sloughing skin on her left buttock. Her international 
normalized ratio (INR) is 1.2, and her partial thrombo
plastin time (PTT) is 34 seconds. What is the appropri
ate management? 

® Continue warfarin and start wet-to-dry managep 
ment of buttock wound 

® Discontinue warfarin. administer intravenous 
vitamin K, and start topical antibiotics to buttock 

© Increase dose of warfarin to achieve INR of 2.5 and 
sharply debride wound on buttock 

@ Initiate heparin infusion. discontinue warfarin, 
and full-thickness skin graft wound on buttock 

® Obtain computed tomography (CT) 
scan of abdomen and pelvis, start subcutaneous 
low-molecular-weight heparin injection of 100 mg 
BID, and start broad-spectrum antibiotics 

QUESTION 2-198 
A 26-year-old man suffers multiple gun shot wounds 
to his abdomen. He is left with an open abdomen after 
an exploratory laparotomy reveals multiple small bowel 
injuries and a massive liver injury controlled with 
abdominal packing. Over the course of the next week, 
he returns to the operating room twice for abdominal 
washouts. He remains critically .ill and continues to 
require vasopressors for hemodynamic support. Which 
statement is correct regarding the use of antifungal 
agents in this patient? 

® Antifungal prophylaxis is proven to decrease his 
risk of mortality 

® Antifungal prophylaxis will not decrease his risk of 
fungal infection 

© Antifungal treatment should be used only in the 
setting of positive fungal blood cultures 

@ Fluconazole may be inadequate treatment for 
infection with some Candida species 

® He should be provided intravenous micafungin for 
prophylaxis 

QUESTION 2-199 
A 29,year-old man presents with an enlarging testfcu, 
Jar mass :first noticed 10 days ago. He denies fever or 
constitutional symptoms. He has no history of urinary 
tract infection, epididymitis, inguinal hernia,. or sexu
ally transmitted disease and no family history of testicu
lar or other genitourinary cancer. On examination, the 
right testis contains a 3<m firm and nontender mass. 
An ultrasound reveals a mass concerning for testicular 
cancer. Which of the following tests is necessary for 
adequate initial staging? 

® Abdominal magnetic resonance imaging (MRI) 

® Bonescan 

© Liver ultrasound 

@ Positron emission tomography-computed 
tomography (PET -CT) 

® Serum markers 

QUESTION 2·200 
Which of the following represents a rational approach 
to total parenteral nutrition (TPN) in surgical patients 
with acute renal failure? 

® Lipids should be removed from the TPN formula, 
tion to avoid n-6 fatty acids that stimulate inflam, 
matory mediators 

® Multivitamins should be eliminated from the solu, 
tion to avoid build· up of toxic levels of vitamins A, 
D,E,andK 

© Potassium should be minimized or eliminated to 
avoid hyperkalemia 

@ Proteins should be minimized in formulations for 
patients on continuous venovenous hemodialysis 
(CVVHD) to reduce the risk of uremia 

® Sodium should be given in high concentration 
to maximize serum osmolarity and avoid edema 
associated with renal failure 
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QUESTION 2-201 
A 42·year·old 6()..kg woman has developed short gut 
syndrome after having undergone numerous small 
bowel resections. She requires total parenteral nutri, 
tion (TPN) due to malabsorption. In preparing the inJ., 
tial TPN order, the most appropriate number of total 
calories to provide would be: 

® 1,200kcal 

@ 1,500kcal 

© 2,400kcal 

@ 3,000kcal 

@ Cannot be calculated without determining total 
protein requirements 

QUESTION 2-202 
Which of the following amino acids has been clinically 
proven to improve immunologic function? 

®Alanine 

@Glutamine 

©Leucine 

@ Proline 

@Valine 

QUESTION 2-203 
A 52·year·old female patient presents with nausea, 
vomiting. abdominal distension, and abdominal pain. 
She has not passed flatus during this time and describes 
her pain as intermittent, dull, and c:Wfusely generalized 
across her abdomen. The most likely origin and path for 
her abdominal pain is: 

® Referred pain to abdominal striated musculature 

@ Somatic pain via autonomic nerves 

© Somatic pain via spinal nerves 

@ VISCeral pain via autonomic nerves 

@ VISCeral pain via spinal nerves 
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QUESTION 2-204 
A 55--year.old man is currently undergoing chemother· 
apy for metastatic renal cell carcinoma. He is admitted 
to the hospital from the outpatient chemotherapy ward 
after sustained hypotension and tachycardia. Which of 
the following chemotherapeutic agents used for renal 
cell carcinoma is most likely to blame? 

® Bevadzumab 

@ Cisplatin 

@ IL-2 

@ Sorafenib 

@ Sunitinib 

QUESTION 2-205 
A prospective clinical trial examining the benefit of a 
new drug is halted because several patients have expe
rienced an adverse event while enrolled in the study. An 
adverse event is best defined as which of the following? 

® A complication associated with a particular 
therapy that occurs in at least three patients 

@ An outcome that contradicts a study's underlying 
hypothesis 

© Any unwanted experience associated with a 
medication, device, procedure, or other aspect of 
medical care 

@ Any unwanted outcome that does not result in a 
death 

@ Death or hospitalization during the trial period 

QUESTION 2-206 
Which of the following would be best analyzed using an 
unpaired t,test? 

® A comparison of height in a group of pediatric 
patients with short gut syndrome to the average 
height for their age group 

@ A comparison of postoperative bilirubin levels in 
two different groups of hepatectomy patients, one 
of which has data that are not normally distributed 

© A comparison of pre- and postoperative weight in 
a single group of bar iatric patients 

@ A comparison of serum albumin levels taken seri
ally in two groups of patients with ARDS over 
multiple time points 

@ A comparison of white blood cell counts in two 
different groups of patients on postoperative day 3 
following splenectomy 
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QUESTION 2-207 
A 40--year--old male patient is undergoing a two·stage 
operation to be performed over 2 days. After the first 
operation. the patient remains intubated and is taken to 
the surgical intensive care unit for postoperative man~ 
agement. The anesthesiologist states that the patient 
did not have reversal of his neuromuscular blockade. 
The longest period of neuromuscular blockade would 
be expected with which of the following agents? 

® Mivacurium 

® Pancuronlum 

© Rocuronium 

@ Succinylcholine 

® Vecuronlum 

QUESTION 2-208 
A surgery resident is interested in studying pancreatic 
sarcomas. She wants to estimate the relative odds of 
the association between a putative risk factor and this 
rare disease. What is the most appropriate and efficient 
study for this research question? 

® Cross-sectional survey 

® Prospective cohort study 

© Randomized clinical trial 

@ Retrospective case.conttol study 

® Retrospective observational study 

QUESTION 2·209 
A 68~year-old male patient is being treated for relapsing 
nonHodgkin lymphoma. He is started on a monoclonal 
antibody by his medical oncologist. Which agent was 
likely used? 

® Chimeric antibody that targets EGFR 

® Chimeric lgGl anti-CD20 antibody 

© Humanized antibody against CD52 

@ Humanized antibody against VEGF 

® Humanized IgGl that targets the her2/neu antigen 

QUESTION 2-210 
A 74-year-old male patient underwent a pancreatico
duod.enectomy for pancreatic adenocarcinoma. His 
postoperative course was complicated by a large leak at 
his pancreaticojejunostomy. The patient developed sep~ 
tic shock and subsequently died of multiorgan failure. If 
immunohistochemical analysis were performed 1 hour 
after death, which of the following cells would likely be 
decreased? 

® BceUs 

@ CD8Tcells 

© Macroph.ages 

@ Monocytes 

® Natural Killer (NK) cells 

QUESTION 2-211 
A retrospective study of 50 patients was performed to 
evaluate total hospital charges after laparoscopic versus 
open pancreaticoduod.enectomy. The distribution of 
charges was generally symmetric, but two patients in 
the open group had a significantly prolonged hospital 
stay and therefore had total hospital charges that were 
extremely high. Which of the following statistical mea
sures will likely be affected most for the open group? 

® 25th percentile 

® Interquartile range 

©Mean 
@Median 

®Mode 

QUESTION 2-212 
Which of the following represents the most potent 
opioid dose? 

® 2 mg ofhydromorphone 

® 30 mg of morphine 

© 5 ~of sufentanil 

@ 5 mg of methadone 

® 50 r.tg of fentanyl 
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QUESTION 2-213 
A 28,year·old male is taken to the operating room for 
an elective inguinal hernia repair. During preoperative 
evaluation, he is noted to have Type I von Wlllebrand 
disease. Which of the following is true regarding this 
scenario? 

® Desmopressin (DDAVP) is ineffective for this 
condition 

@ Platelet aggregation response to ristocetin. will be 
abnormal 

© The disease is inherited in an autosomal recessive 
fashion 

@ The disease results in qualitatively abnormal von 
Willebrand factor 

@ The patient should be given cryoprecipitate and 
platelets prior to incision 

QUESTION 2-214 
As you are closing the incision on a patient with von 
Willebrand disease, your astute medical student notices 
that the patient's wound surfaces are especially oozy. 
He asks how von Wlllebrand disease leads to excessive 
bleeding. You tell him that the functional von Willebrand 
protein is important for which of the following? 

® Activation of phosphatidylinositol diphosphate 
pathway 

@ Adherence of platelets to subendothelial collagen 

© Aggregation of platelets via fibrinogen 

@ Localized vasoconstriction 

@ Platelet activation and release of granule contents 

QUESTION 2-215 
A 28-year-old woman who is 22 w«ks pregnant presents 
to the emergency room after a motor vehicle accident 
and reports mild abdominal pain. A I<leihauer-Betketest 
suggests the present of fetomatemal hemorrhage (FMH). 
Which of the following treatments should be considered? 

® Betameth.asone 

@ Immediate delivery 

©Magnesium 

@Oxytocin 

® Rh immune globulin (RhoGAM) 
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QUESTION 2-216 
A 55--year,old man with an extensive history of 
tobacco smoking and alcohol abuse is postoperative 
day 14 from a pancreatic necrosectomy for infected 
pancreatic necrosis. He has been maintained on total 
parenteral nutrition and is having trouble weaning off 
the ventilator. Indirect calorimetry demonstrates a 
respiratory quotient of 1.2. What can be done to assist 
his ventilator weaning? 

® Decrease caloric intake and carbohydrates 

@ Decrease protein intake and increase 
carbohydrates 

© Increase caloric intake and carbohydrates 

@ Increase fat intake and increase carbohydrates 

@ Increase protein intake and decrease 
carbohydrates 

QUESTION 2-217 
A 45,year-old man with a left wrist fracture that was 
repaired 6 months ago reports developing pain in his 
left hand a few weeks after the surgery. On examination, 
his left wrist and hand are exquisitely tender to palpa
tion. The skin is thickened and has a brown discolor
ation. X-ray of the left hand shows focal osteoporosis. 
The treatment that has been shown to be LEAST efi'ec
tive in the management of this disease is: 

® Intranasal calcitonin 

@ Intravenous bisphosphonates 

© Intravenous regional analgesia 

@ Oral vitamin c 
@ Sympathetic nerve blocks 
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QUESTION 2-218 
A 27 ·year·old man presents to the emergency room 
reporting severe pain in his right index finger. On exam· 
ination of the finger. the patient has edema. erythema. 
ftuctuance, and tenderness in the soft tissue surround~ 
ing the fingernail. The erythema spreads proximally into 
his middle phalanx. Which of the following is the most 
appropriate management of this acute paronychia? 

® Bllateral.longitudinal incisions of the 
hyponychium to decompress the infection 

® Drill through the nall with a sterlle heated instru~ 
ment to decompress the infection 

© Extended course of oral antibiotics alone 

@ Remove a strip of nail to decompress the infection 

® Warm soaks and elevation alone 

QUESTION 2-219 
A 50-year-old male is of status post deceased donor 
renal transplant for diabetic nephropathy. He is found 
to have a markedly reduced tacrolimus level despite 
having no change in his regular dose. The cause of 
his decreased level is most likely due to which recent 
change in his medication history? 

® Treatment of a fungal infection with Bucona:zole 

® Treatment of Clostridium difficile infection with 
metronidazole 

© Treatment of gastroparesi.s with metoclopramide 

@ Treatment of hypertension with dlltiazem 

® Treatment of new·onset seizure disorder with 
phenytoin 

QUESTION 2-220 
A 35·yeat·old woman presents after a high·speed 
motor vehicle accident in which there was significant 
intrusion into her side of the cat the windshield was 
broken. and she required a prolonged extrication time 
due to her legs being crushed beneath the dashboard. 
Upon arrival, the patient makes incomprehensible 
sounds, does not open her eyes, and withdraws to pain
ful stimuli. A dilated right pupll is noted. Which of the 
following is the most appropriate muscle relaxant to use 
when intubating this patient? 

® Glycopyrrolate 

® Neostigmine 

© Pancuronium 

@ Succinylcholine 

® Vecuronium 

QUESTION 2-221 
A new screening test is implemented for prostate can· 
cer. It has a sensitivity of 92% and a specificity of 90%. 
If a patient has prostate cancer, what is the probability 
that the patient will test negative? 

® 8% 

@1006 

©9006 
@ 9296 

® 9796 

QUESTION 2·222 
When combined with ampicillin. sulbactam exerts a 
synergistic antimicrobial etfect. How does sulbactam 
help extend the spectrum of activity of ampicillin? 

® Inhibits beta-lactamase 

® Inhibits cell wall synthesis 

© Inhibits dihydrofolate reductase 

@ Inhibits DNA gyrase 

® Inhibits protein synthesis 
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QUESTION 2-223 
A 42·year·old male with a 20CJ6 total body surface area 
full· thickness burn across his back and chest is treated 
with Sulfamylon. Use of this drug places hhn at risk for 
which of the following acid-base disturbances? 

@ Metabolic acidosis 

@ Metabolic acidosis and respiratory alkalosis 

© Metabolic alkalosis 

@ Respiratory acidosis 

@ Respiratory alkalosis 

QUESTION 2-224 
A 67pyear,old woman was given 5 mg of midazolam in 
divided doses for sedation whlle wtdergoing an esophap 
goscopy. Which of the following is true regarding this 
medication? 

@ Hypertension is a common side effect 

@ It has strong analgesic properties 

© It provides long-acting sedation 

@ Its effects are mediated through GABA receptors 

@ Its effects are quickly reversed with naloxone 
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QUESTION 2-225 
A 3·week·old boy with no past medical history presents 
to your clinic with nonbilious, projectile vomiting for 
the last 4 days. Upon physical examination,. a mass is 
palpated in the upper abdomen. You inform the famp 
ily that their child has pyloric stenosis and that a pylo
romyotomy is the surgical treatment of choice. What 
electrolyte and acid-base derangement is most likely 
present? 

@ Hyperchloremic, hypokalemic metabolic acidosis 

@ Hyperchloremlc, hypokalemic metabolic alkalosis 

© Hypochloremic, hyperkalemic metabolic acidosis 

@ Hypochloremic, hypokalemic metabolic acidosis 

@ Hypochloremic, hypokalemic metabolic alkalosis 
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ANSWER KEY FOR PRACTICE EXAMINATION 2 
The answer key lists the correct answer choice by letter, with the explanation nwnber. 

B = Body as a Whole 

G = Gastrointestinal 

C = Cardiovascular and Respiratory 

M =Miscellaneous (Genitourinary, Head and Neck, Skin, Muscle, and Nervous System) 

E = Endocrine, Hematic, Lymphatic, and Breast 
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Queetion Correct Explanation Qu81tion Correct Explanation Queltion Correct Explanation 
Number Answer Number Number Antwtr Number Number Antwtr Number 

zN 2-1 D 2801 2-26 D 2B06 2-51 E 2B11 ~I:: 
l:o 
Gl·-
....~- 2-2 B 2C01 2-27 A 2C06 2-52 D 2Cll ,cv 
=I:: 
:~·-

LL.E 
2-3 A 2E01 2-28 c 2E06 2-53 B 2E11 "' .....:>< 

=~ 

ZGI 
0.~ 2-4 A 2G01 2-29 A 2G06 2-54 8 2Gll 
t=t; 
()CV 

2-5 E 2M01 2-30 D 2M06 2-55 A 2M11 ~ ... 
CI)Cii. 

2-6 B 2B02 2-31 D 2807 2-56 E 2812 

2-7 E 2C02 2-32 A 2C07 2-57 c 2C12 

2-8 D 2E02 2-33 A 2E07 2-58 D 2E12 

2-9 A 2G02 2-34 E 2G07 2-59 D 2G12 

2-10 A 2M02 2-35 E 2M07 2-60 c 2M12 

2-11 8 2803 2-36 A 2808 2-61 c 2813 

2-12 A 2C03 2-37 D 2C08 2-62 A 2C13 

2-13 D 2E03 2-38 c 2E08 2-63 8 2E13 

2-14 D 2G03 2-39 c 2G08 2-64 D 2G13 

2-15 c 2M03 2-40 A 2M08 2-65 c 2M13 

2-16 A 2804 2-41 D 2809 2-66 D 2814 

2-17 A 2C04 2-42 8 2C09 2-67 E 2C14 

2-18 E 2E04 2-43 c 2E09 2-68 c 2E14 

2-19 c 2G04 2-44 c 2G09 2-69 E 2G14 

2-20 E 2M04 2-45 E 2M09 2-70 8 2M14 

2-21 E 2805 2-46 D 2810 2-71 D 2815 

2-22 E 2C05 2-47 A 2C10 2-72 c 2C15 

2-23 A 2E05 2-48 c 2E10 2-73 E 2E15 

2-24 D 2G05 2-49 D 2G10 2-74 A 2G15 

2-25 A 2M05 2-50 E 2M10 2-75 A 2M15 
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Question Correct &planation Question Correct &planation Queetion Correct Explanation 
Number An•wer Number Number An•wer Number Number Answer Number 

2-76 c 2816 2-101 c 2821 2-126 A 2826 .,(/) 
.... m 
11.1(") 
()-i 

2-77 8 2C16 2-102 8 2C21 2-127 A 2C26 
,.. -c:;·o 
~z 

m= 
2-78 8 2E16 2-103 8 2E21 2-128 E 2E26 ><:-

11.1 
3..,., _.s:: 

2-79 8 2G16 2-104 E 2G21 2-129 E 2G26 ::s= 
11.1' ,..r 
-·CII 
O::s 

2-80 A 2M16 2-105 D 2M21 2-130 D 2M26 ::liJQ 
N:T 

2-81 D 2817 2-106 c 2822 2-131 E 2827 

2-82 8 2C17 2-107 E 2C22 2-132 c 2C27 

2-83 c 2E17 2-108 c 2E22 2-133 8 2E27 

2-84 D 2Gl7 2-109 E 2G22 2-134 D 2G27 

2-85 c 2M17 2-110 D 2M22 2-135 c 2M27 

2-86 E 2818 2-111 c 2823 2-136 E 2828 

2-87 8 2C18 2-112 D 2C23 2-137 c 2E28 

2-88 D 2El8 2-113 A 2E23 2-138 E 2G28 

2-89 E 2G18 2-114 A 2G23 2-139 D 2M28 

2-90 D 2M18 2-115 8 2M23 2-140 A 2829 

2-91 E 2819 2-116 8 2824 2-141 D 2E29 

2-92 c 2C19 2-117 D 2C24 2-142 8 2G29 

2-93 E 2E19 2-118 D 2E24 2-143 c 2M29 

2-94 D 2Gl9 2-119 E 2G24 2-144 A 2830 

2-95 c 2M19 2-120 c 2M24 2-145 E 2E30 

2-96 A 2820 2-121 8 2825 2-146 8 2G30 

2-97 c 2C20 2-122 c 2C25 2-147 c 2M30 

2-98 c 2E20 2-123 8 2E25 2-148 8 2831 

2-99 8 2G20 2-124 8 2G25 2-149 D 2E31 

2-100 8 2M20 2-125 8 2M25 2-150 E 2G31 
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Queetion Correct Explanation Qu81tion Correct Explanation Queltion Correct Explanation 
Number Answer Number Number Antwtr Number Number Antwtr Number 

zN 2-151 D 2M31 2-176 E 2842 2-201 8 2858 
~I:: 
l:o 
Gl·-
....~- 2-152 D 2832 2-177 E 2G42 2-202 8 2859 ,cv 
=I:: 
:~·-

LL.E 
2-153 B 2E32 2-178 D 2843 2-203 D 2860 "' .....:>< 

=~ 

ZGI 
0.~ 2-154 c 2G32 2-179 A 2G43 2-204 c 2861 
t=t; 
()CV 

2-155 B 2M32 2-180 c 2844 2-205 c 2862 ~ ... 
CI)Cii. 

2-156 E 2833 2-181 8 2G44 2-206 E 2863 

2-157 E 2G33 2-182 E 2845 2-207 8 2864 

2-158 c 2M33 2-183 E 2G45 2-208 D 2865 

2-159 E 2834 2-184 E 2846 2-209 8 2866 

2-160 D 2G34 2-185 c 2G46 2-210 A 2867 

2-161 D 2M34 2-186 D 2847 2-211 c 2868 

2-162 A 2835 2-187 E 2G47 2-212 8 2869 

2-163 D 2G35 2-188 E 2848 2-213 8 2870 

2-164 c 2836 2-189 D 2G48 2-214 8 2871 

2-165 c 2G36 2-190 D 2849 2-215 E 2872 

2-166 D 2837 2-191 E 2G49 2-216 A 2873 

2-167 c 2G37 2-192 A 2850 2-217 c 2874 

2-168 c 2838 2-193 D 2G50 2-218 D 2875 

2-169 c 2G38 2-194 D 2851 2-219 E 2876 

2-170 c 2839 2-195 D 2852 2-220 E 2877 

2-171 A 2G39 2-196 c 2853 2-221 A 2878 

2-172 D 2840 2-197 D 2854 2-222 A 2879 

2-173 c 2G40 2-198 D 2855 2-223 A 2880 

2-174 A 2841 2-199 E 2856 2-224 D 2881 

2-175 D 2G41 2-200 c 2857 2-225 E 2882 
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2B01 

Key word: Adjuvant Treatment of Colon Cancer 
Author: Ibrahim Sultan, MD 
Editor: Elizabeth C. Wick, MD 

A 6(),year~old man undergoes a right hemicolectomy for 
colon adenocarcinoma. The pathology revealed a tumor with 
negative microscopic margins, well-c:Wferentia.ted histology, 
and 10 lymph nodes In the spedm.en. He was found to have a 
stage II (T2NOMO) twuor. Which of the following character
istics place him at a higher ris](, thus making him a potential 
candidate for adjuvant therapy? 

®Age 

® Highly dl1ferentiated histology 

Statin& of Colorectal Cancer" 
Stace Dtecription 
Tumor·Node-Metamlia (TNM) Syatem 
Pnnary 1\lmor 
TX Primary tumor cannot be assessed 

© Location of the tumor 

@ Number of sampled lymph nodes 

® T2lesion 

Anrwer: (D) Number of sampled lymph nodes 

Rationale: 
Adjuvant therapy is typically reserved for patients with stage 
Ill colon adenocarcinoma. The advantage of adjuvant therapy 
for patients with node negative diseaae haa not been clearly 
proven. but there may be a survival advantage of 2% to 5% in 
5 years for certain groups of patients. Spedfic characteristics 
of stage II or node negative patients d\at may indicate a bene
fit with adjuvant therapy include T4lesions, inadequate nodal 
sampling (<12),1ymphovaacu1ar invasion, poorly differenti
ated histology, and bowel perforation. 

TO No eW.Ience of tumor in resected specimen {prior polypectomy or fulguration) 
Tis 
T1 
T2 
T3/T4 
Serosa Present 

Carcinoma in situ 
Invades into submucosa 
Invades into muscularis propria 
Depends on Whether serosa is present 

T3 Invades tflrough muscularis propria into subserosa; invades serosa (but not through); invades pericolic fat 
within the leaves of the mesentery 

T 4 Invades tflrough serosa into free peritoneal cavity or tflrough serosa into a contiguous organ 
NP Serosa (distal two 1tllrds of rect~~m, posterior left or rl&frt colon) 
T3 Invades tflrough muscularis propria 
T 4 Invades otfler organs {vagina, prostate, ureter, kidney} 
Rectonal Lymph Node Involvement 
NX Nodes cannot be assessed (e.g., local excision only) 
NO No regional node metastases 
Nl 1-3 positive nodes 
N2 4 or more positive nodes 
N3 Central nodes positive 

MX Presence of distant metastases cannot be assessed 
MO 
Ml 
State 
0 
I 
I lA 
liB 
lilA 
IIIB 
IIIC 
IV 

No distant metastases 
Distant metastases present 

Tis 
T1,2 
T3 
T4 
T1,2 
T3,4 
AnyT 
AnyT 

DaiCription 
NO 
NO 
NO 
NO 
Nl 
Nl 
N2 
AnyN 

MO 
MO 
MO 
MO 
MO 
MO 
MO 
Ml 
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Stlalq of Colorectal C1nc.,. {Continued) 

Stace Description 
Duktl Stqinc Syttem Correlmd with DIM Syttem 
Dukes A Tl, NO, MO (stage I} 

T2, NO, MO (stage II 
Dukes 8 T3, NO, MO (stage II) 

T4, NO, MO (stage II) 
Dukes C T {any), Nl, MO; T {any), N2, MO (stage Ill) 
Dukes D T {any}, N (any), Ml (stage IV) 
Modlfted Altler.Coller (MAC) Syttem Correllted Mth DIM Syttem 
MAC A Tl, NO, MO (stage I} 
MAC 81 T2, NO, MO (stage II 
MAC 82 T3, NO, MO (stage II) 
MAC 83 T4, NO, MO (stage II) 
MAC Cl T2, Nl, MO; T2, N2, MO (stage Ill} 
MAC C2 T3, Nl, MO; T3, N2, MO {stage Ill} 

T4, Nl, MO; T4, N2, MO {stag--=.e=llll,__ ________________ _ 
MAC C3 T4, Nl, MO; T4, N2, MO (stage Ill} 

'In allpllhologje stagjng systems, partieular1y 1bose applied to reeta1 cancer, the abbreviatiCX\S m and g may be used; m denotes mietOSCopie tran$1'11ural pene1tation; 
g or m + g denotes transmural penatratian visible on gross illSpectian and confirmed microscopically. 
Reprinted with pennission from: Morris A. Coloreetal cancer. h: M~holland MW, Ullemoe KD, Doherty GM, Maier RV, Si'ne.one OM, Upchureh GR, Jr, eds. Greemield's 
Sllrge.ry: Scisnti:tic Principles & Pr21Ctice. 5th ad. Phladalphia, PA: Uppirteott Williams & Wilkins; 2011:1106. 
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5th ed. Philadelphia, PA: Lippincott Williams and WillOru; 
2011. 
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2B02 

Key word: Antibiotic Prophylaxis of Surgical 
Site Infection 
Author: Joshua C. Grimm. MD 
Editor: Elizabeth C. Wick, MD 

A 65,year-old male is undergoing an elective left inguinal hernia 
repair. With regard to his risk of surgical site infection, which 
of the following is true? 

@ A surgical site infection is defined as one occurring 
within 60 days of the procedure or within. 6 months 
if an bnplant is left 1n place 

® Administration of most preoperative antibiotics should 
be within 1 hour of inclsion 

© Antiblotl.cs are given postoperatively because there is 
documented proof that they decrease the risk of surgical 
site infection after wound closure 

@ If the procedure necessitates drain placement, studies 
have shown a decrease 1n infection rates if antlbiotlcs 
are continued until they are removed 

® Routine use of vancomycin for antibiotic prophylaxis ls 
recommended 

Answer: (B) Adminlstratlon of most preoperative antlblotlcs 
should be within 1 hour of incision. 

Rationale: 
In order to curb the increasing prevalence of surgical site 
infections, the Surgical Care Improvement Project (SOP) was 
designed and implemented. It outlines six infection preven~ 
tlon measures, including the tiJning of preoperative antibiotic 
administration. duration of therapy, and appropriate selec
tion depending on the case type to ensure adequate cover, 
age. Most antibiotics should be given within 1 hour of incision 
(vancomycin and some fluoroquinolones being the exception 
due to prolonged infusion times). A surgical site infedion is 
defined as an lnfect1on occurring within 30 days of the pro
cedure date or within 1 year if an implant is left 1n place. The 
antibiotic chosen should cover the most likely infective agent 
encountered during the given operation but need not cover 
every potential pathogen. Preoperative antibiotl.cs should 
be used in every clean-contaminated procedure and selec
tively in clean procedures. Routine use of vancomycin is not 
recommended, but it can be implemented in patients with 
beta~Ia.ctam allergy or in institutions with a preponderance 
of methldJlln,resistant Staphylococcus aurtus. There is no 
benefit in prolongation of antibiotic therapy for greater than 
24 hours after the procedure. Some cardiothoracic surgeons 
advocate antibiotic use for 48 hours due to the impact of car, 
diopulmonary bypass on immune modulation and pharma.co~ 
kinetics, however. Whlle some surge<>ns continue antibiotics 
until surgical drains are removed, there is no evidence to sup
port such actions on the basis of decreasing wound infections. 
and this practice should not be continued. 

References: 
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approa.ch. I Bone Joint Srsrg Am. 2010;92(1):232-239. 
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prevention of surgical site infection. 1999. Hospital Infec
tion Control Practices Advisory Committee. Jnfoct Control 
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2B03 

Key word: Characteristics of Early Excision of 
40% Total Body Surface Area Burns 
Author: Joshua C. Grimm, MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 27,year,old man was injured in a chemical plant explosion 
and presented to the hospital with burns covering over 50% of 
his total body surface area (TBSA). Early excision is planned. 
Which of the following statements is true concerning his 
condition? 

® Early excision of burns prolongs the ln1lammatory phase 
of healing 

@ Early excision of burns results in a decreased risk of 
infe<:tion 

© Hypertrophic scarring is a complication of early excision 

@ Early exciaion should oa:ur in one procedure in extEnsive 
burns (>40% TBSA) 

@ Wrth improved burn care, infection no longer carries 
significant morbidity 

Answer: (B) Early excision of bums results in a decreased riak 
of Infection 

Rationale: 
Early surgical excision and grafting of burns has been an ongo
ing area of focus and debate. Until recently, howeve.r; the mor
bidity and mortallty associated with early excision created a 
surgical dilemma. Advances in the care of critically ill burn 
patients in the intensive care unit setting have now a1fmded 
surgeons the ability to undertake early, aggressive treatment 
in burn injuries. 

Burn wound excision should occur within the first few 
days of the injury and results in improved survival. The goals 
of thia strategy are to reduce the period of inflammation 
(which result& in greater function and improved cosmetic 
result by deaeaslng the ln.ddence of hypertrophic scaring) 
and to clim1nish the risk of infection (which carries a slgniti.
cant morbidity). Despite these benefits, several studies have 
demonstrated reduced complications when less than 20% of 
burned surfaces are removed in a single procedure. Therefore, 
large body surface area burns should be excised with serial 
procedures. 

References: 
Barret JP, Herndon DN. Modulation of in11ammatory and 

catabolic responses in severely burned children by early 
burn wound excision in the first 24 hours. Arch Surg. 
2003;138:127 -132. 

Deitch EA. Wheelahan TM. Rose MP, et al. Hypertrophic burn 
scars: analysis of variables.! Trauma. 1983;23:895-898. 

Engrav LH, Heimbach DM, Reus JL, Harnar TJ, et al. Early 
excision and grafting vs. nonoperative tl'eatment of burns 
of indeterm.lnate depth: a randomized prospective study. 
I Trauma. 1983;23:1001-1004. 

2B04 

Key word: Characteristics of Epidural 
Analgesia 
Author: Brenessa M Lindeman, MD 
Editor: Aaad La~ MBBS, MPH 

Which of the following is most likely to occur with use oflocal 
anesthetics administered via an epidural catheter for pain 
control following thoradc surgery? 

® Regional vasodilation 

@ Renal toxicity 

© Respiratory depression 

@ Temporary leg weakness 

@ Urinary retention 

Answer: (A) Regional vasodilation 

Rationale: 
Epidural catheters are a method of regional anesthesia and 
utilize local anesthetic agents either alone or in combina
tion with other drugs such as opioids. Autonomic nerves 
are the most sensitive to the effects of local anesthetics, fol
lowed by sensory nerves and then, motor nerves. This sensi
tivity pattern can lead to loss of sympathetic vuomotor tone 
and subsequently hypotension, particularly in dehydrated or 
hemodynamically unstable patients. Epidural catheters are 
intended to provide analgesia only to the body region where 
an operation is performed. With a thoracic epidural, the cov
erage area of the block does nat routinely extend to the lum
bar spine. 1h1.s coverage means that urinary retention and leg 
weakness should not occur. unlike when an epidural catheter 
is placed in the lumbar region. Renal toxidty and muscle 
tremors are not associated with epidural anesthesia. Respi, 
ratory depression is possible when opioids are alllo admin
Istered v1a the epidural cathete.r; although this side efi'ed: is 
infrequent given the relatively small doses of oplold that are 
typically used. 

Reference: 
Catterall WA, Mackie K. Local anesthetics. In: Brunton LL, 

Chabner BA, I<nollmann BC, eds. Goodman & Gilman's 
Pharmt.UXJlogic Basis of'Iheraperstia. 12th ed. New York, 
NY: McGraw-Hill; 2011. http://www.accessanestheslology. 
com/content/16665256. Accessed May 20, 2013. 
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2B05 

Key word: Immunosuppressant Side Effects 
Author: Isaac: Howley, MD 
Editor: Andrew M. Cameron, MD, PhD 

A 59,year,old male presents to clinic: 2 years after a deceased 
donor kidney transplant for diabetic nephropathy. His ~ 
nine is now 1.7 mg/dl., up from a stable basellne of 1.1 mg/dl. 
following his transplant. His blood glucose levels have been 
well controlled, with HbA1• of 6.296. You perform a percutane
ous core,needle biopsy. which shows no evidence of rejection. 
Which of the following immunosuppresaion medications 
is most likely contributing to this patient's increasing renal 
lnsuflicl.enc:y? 

@ Azathioprine 

® Mycophenolate mofetil (MMF) 

© Prednisone 

@ Slrolimus 

® Tauollmus 

Answer: (E) Tacrolimus 

Rationale: 
All immunosuppressive agents currently in use have clinic:ally 
significant slde e1Ied:s. M.edlcatl.ons differ both in their mech
anisms of action. slde e1fec:t profiles, and drug interactions. 
Most patients following abdominal organ transplantation 
require a thre~drug maintenance regimen, most typically 
consisting of a corticosteroid (prednisone), an antiprolif.
erative agent (azathioprine or MMF), and a T-c:ell directed 
lmmunosuppressant (tac:rolimus, c:yclosporine, or slrolimus). 
Determining the most appropriate lmmunosuppressive regi
men for a given patient is contingent on a balance of these 
factms. 

Glucocorticoids such as prednisone work through inhib
iting macrophage and T -c:ell cytoldne production. inhibiting 
macrophage activation. and suppressing prostaglandin syn
thesis. Side e:ffects may be significant and include hyperten, 
sion, hyperglycemia, trunc:al obesity, mood lability, cataract 
formation. pancreatitis, and osteoporosis. 

MMF is perhaps the least toxic of the standard immuno
suppressant medications. It interferes with purine metabolism 
and therefore with lymphocyte proliferation. It may cause leu, 
kopenia, but the most common side effect is cli&IThea, which 
may be mitigated by adminlstering the drug ln divided doses 
or in enteric-coated formulations. Azathioprine .is a purine 
analogue that has essentially been supplanted by MMF due to 
its improved effic:ac:y. Azathioprine may cause leukopenia and 
hepatic: insufficiency. 

'IIlaolimus and sirolimus inhJblt the production oflL-2 via 
binding to FK binding protein. wh1c:h then blocks the phos
phatase ac:tlvity of c:alc:ineurln, an upstream regulator oflL-2 
transcription. These medications therefore have potent anti, 
lymphocyte activity without affecting other c:elllines. 'IIlc:ro
limus ls associated with alopecia, post-transplant diabetes, 
hypertension. nephrotoxldty, and neurotoxicity. Compared 

to tauollmus, sirolimus causes less slgnlfic:ant nephrotoxic
ity, although. it may cause hypertriglycerldemia, proteinuria, 
thrombocytopenia. anemia. and profound impairment of 
wound healing. 
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2008:655-691. 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 2 321 

2B06 

Key word: Characteristics of Necrotizing Soft 
Tissue Infections 
Author: Robert A. Meguid, MD, MPH 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 34-year-old 1-UV·positive man presents with a swollen. ery· 
thematDw, and painful left forearm. He reports that the red~ 
ness began after injecting heroin into his left hand web spaces 
2 days prior. On ex.am1na.t1.on. the skin overlying his arm is 
blistered. he is unable to tlex his hand or wrist, and you pal
pate crepitus along his forearm. Which of the following is true 
regarding these types of infections? 

® Antibiotic therapy is the primary management modality 

@ Clostrldltmt peifrlngens is the most frequently cultured 
organism in necrotizing soft tissue infections 

© Group A P-hemol:ytic Strepwcoccus is more common 
than Clostridium perfringens in monomicrobial 
infections 

@ Most necrotizing soft tissue infections are polymicrobial 

@ Surgical debridement should be performed 48 hours 
after presentation tD provide adequate interval for 
response tD antibiotics 

Answer: (D) Most necrotizing soft tissue infections are 
polymicrobial 

Rationale: 
lmmunocompromised patients are more susceptible to nec
rotizing soft tissue infections than the general population. 
Approximately 75% of necrotizing soft tissue infections are 
due to polymicrobial infecdons, with the most frequendy cul
tured species of organisms being Streptococcus and Bacteroi· 
des. However. in cases in which a single pathogen is cultured 
(monomicrobial infections), anaerobic bacteria (such u Clo~ 
trldium spedes) are more commonly identified than aerobic 
bacteria. 

Patients often present with a recent history of an identi
fiable inoculation with microorganisms, such as intravenous 
drug adminiBtrat:ion. trauma, cutaneous infections, or insect 
bites. Characteristic findings on physical examlnatl.on include 
erythema. tenderness, tense e<lema, bullae, crepitus, and skin 
necrosis. Liquefactive necrosis of the fascia and adjacent soft 
tissue produces a characterist:ic dish~water-like drainage. 
Patients may rapidly progress to septic shock. 

Treatment relies on early diagnosis base<l on a high index 
of suspldon for necrotlzlng soft tissue infection. In addition 
to administration of broad-spectrum antibiotics, surgical 
debridement should be performed immediately. Debride· 
ment entails wide resection of infected tissue to reach unin
fected margins. Serial debridement is often necessary to 
ensure thorough resection of infecte<l tissue. Delay in surgical 
debridement beyond 24 hours is associated with a doubling 
of mortality. Supportive therapy such as intensive monitor· 
ing and hemodynamic resuscitation are important. given 

the high rate of sepsis associated with necrotizing soft tissue 
infections. 

References: 
Delllnger EP. Surg1cal Infections. In: Mulholland Mw. 
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2B07 

Key word: Characterization of Process 
Measures 
Author: Brenessa M. Lindeman, MD 
Editor: Martin A. Mabry, MD, MPH 

Which of the following is the definition of a process measure 
as utilized in health care? 

® A health state of a patient resulting from health care 
wed to uses.s the extent that health care services 
intluence the likelihood of desired outcomes 

@ A measurement of patients' perspective of their experi-
ence in the hospital 

© A summary of performance obtained by combining 
information from more than one individual measure 

@ An indicator that uses.ses a health care service pro
vided to, or on behalf of; a patient often used to assess 
adherence to recommendations for clinical. practice 
based on evidence or consensw 

(]) The percentage of patients who had a good medical 
outcome 

Answer: (D) An indicator that assesses a health care service 
provided to, or on behalf o£ a patient often used to assess 
adherence to recommendations for clinical practice based on 
evidence or consensus. 

Radonale: 
Measures used to assess and compare the quality of care 
provided to patients are clusified as structure, process, and 
outcomes measures. Structure measures ex.amin.e physical 
equipment, fadlities, and available personnel. Process mea
sures assess whether patients receive spec:l1ic: health care 
services, which are known to be good care based on their 
condition. For example, if one was examining the quality of 
care received by patients with diabetes, one might assess the 
proportion of diabetic: patients who had undergone an annual 
fundoscopic examination by an ophthalmologist. Such mea
sures are used because research has demonstrated a link 
between those processes and important outcomes. 

Outcome measures, on the other hand, attempt to assess 
the e1fec:ts of medical care on the health status of patients 
(e.g., an improvement in symptoms, morbidity, or mortality). 
Outcome measures therefore attempt to measure the sum of 
multiple health care services/processes provided to an indi
vidual. Together process and outcome measures provide a 
more comprehen&l.ve view of the quality of health care com
pared to either one alone. 

A national initiative to improve outcomes for patients 
having surgery is the Surgical Care Improvement Project, or 
SCIP. SCIP is a collaborative partnership between surgeons, 
anesthesiologists, nurses, pharmacists and others to reduce 
preventable surgical morbidity and mortality. Begun in 2003, 
the measures primarily focus on care processes and center 
around prevention of surgical site infection (e.g., appropriate 
antlb.!Dtics, given within 1 hour of Incision, and discontinued 

within 24 hours of the procedure), venous thromboembolism 
(e.g., appropriate prophylaxis ordered and continued post
operatively), cardiac: events (e.g., appropriate administration 
of perioperative beta-blockers), or prevention of respiratory 
complications (e.g., elevation of the head of the bed to at 
least 30 degrees for patients receiving mecl\anical. ventilation, 
appropriate stress ulcer disease prophylaxis, etc:.). 

A.nswtt (A) is the definitlcn of outcome measures. Answer (B) 
is the definition of patient experience measures. Answer (C) is 
the definition of composite measures. Answer (E) is an outcome 
measure. 
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2B08 

Key word: Definition of Active and 
Latent Error 
Author: Raja Mohan, MD 
Editor: Martin A. Mabry, MD, MPH 

When a physician pla~ an order for a medication in an eleo
tronic ordering systl!m, the S)'Stl!m checka to see if the patient 
has an allergy to that medication. In addition. a pharmacist 
checks the dose and type of medication to ensure that it is 
appropriate for the patient. Afterwards, a nurse administers 
the medication and has to scan the patient's lD badge before 
doing so. In one isolated case, a nurse aclministered the medi~ 
cation without checking the patient's name, and the patient 
experienced an adverse reaction to the medication. This sce
nario is an example of which of the following? 

@ Active error 

@ Closecall 

© Latent error 

@Near-min 

@ Systems error 

Answer: (A) Active error 

Rationale: 
Errors in prescribing, dispensing and administering medi
cations are common in health care and result in slgnificant 
human and financial cost. A report issued by the U.S. Insti
tute of Medicine concluded that medication-related adverse 
events are the single leading c:awe of injury. harming at least 
1.5 milll.on people every year and causing extra medic:al costs 
of up to $35 billion per year. It is estimated that up to 7,000 
people die annually from medication errors. 

Human errors can be classified as "latent errors" and 
"active errors;" Latent errors refer to failures of routines or 
systems that either contribute to the occurrence of errors or 
allow them to cause harm. In other words, latent errors are 
"ac:cldents waiting to happen;" Latent errors are synonymous 
with sy!tems errors. Causes oflatent errors can be ambiguous 
drug references, drug storage ill sues, lack of independent dou~ 
ble checks, or incomplete patient Information, such as a miss
ing allergy. On the other hand, active errors are the unsafe 
acts committed by people who are in direct contact with the 
patient. They can be caused by a variety of reasons, such as 
millt:akes, lapses in juclgm.en.t. or procedural violation~. Near
misses and close c:alls are errors that oc:c:ur but do not cause 
an adverse event. 
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2B09 

Key word: Diagnosis of Incarcerated 
Femoral Hernia 
Author: Kyle J. Van Arendonk. MD, PhD 
Editor: Barish H. EdiJ, MD 

A 57-year,old woman with no past medical or surgical history 
presents to the emergency room with pain in her groin. She 
reports that the pain has become so severe that she is nau, 
seous and has vomited multiple times over the past day. On 
physlc:al examination, her abdomen is distended, and a small, 
irreducible mass is palpated inferior and lateral to the pubic: 
tubercle. Which of the following statements is correct? 

@ Incarceration and strangulation rarely oc:c:ur with this 
condition 

@ The presence of a preformed peritoneal sac causes this 
congenital condition 

© This condition typic:ally requires a laparotomy to 
obtain adequate exposure 

@ This diagnosis is seen most commonly in middle-aged 
and older women 

@ Watc:hful waiting is appropriate if reduction can be 
achieved 

Answer: (D) This diagnosis is seen most commonly in middle
aged and older women 

Rationale: 
Hernia is the third most common c:awe of intestinal obllru~ 
tion after adhesion~~ and cancer. Examination of a patient 
with intestinal obllruction should therefore Include a c:arefuJ. 
examination of the entire abdominal wall and groin to look 
for the presence of any hernias. Femoral hernias are relatively 
rare compared to inguinal hemiall, accounting for approxi
mately 1096 of all groin hernias. They most commooly occur 
in women and in patients of age 40 to 70 years old. 

The femoral canal is just medial to the femoral vessels and 
normally just contains lymphatics and adipose tissue and 
ends blindly. With femoral hernias. however, preperitoneal 
fut. bladder. or peritoneal sac (with or without intraperitoneal 
contents) passes through the femoral ring and through the 
femoral canal. becoming clinically evident when passing dis
tally through the femoral orifice, which is bound posteriorly 
by the pec:tin.eal &scia, laterally by the femoral sheath. anteri~ 
orly by the fasc:la lata, and m.ed1ally by the illopublc tract. The 
etiology of femoral hernias is thought to be acquired, rather 
than congenital. and caused by persistently elevated intra
abdominal pressure. 

Differentiat:ing between a femoral and inguinal hernia 
through physical examination can be somewhat difficult, and 
often definitive diagnosis is not obtained until surgery. On 
examination. the pubic: tubercle is typic:ally palpable superior 
and medial to a femoral hernia but inferior and lateral to an 
inguinal hernia. In addition. if the hernia is reduced, a finger 
can be placed over the medial end of the inguinal ligament: 
Wlth Valsalva. a femoral hernia should then appear inferior 
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to the finger, while an inguinal hernia should appear superior 
to the finger. 

Femoral hernias have a propensity to incarcerate and 
therefore more frequently require emergency surgery and 
bowel resection compared to inguinal hernias. All femo, 
raJ. hernias require surgical repair and can be corrected via 
a femoral. ingulnal. or preperitoneal approach with suture, 
mesh. or both. Each approach has its advantages and disad
vantages, and any technique can be applied in the absence of 
incarceration or strangulation. With incarcerated or strangu, 
lated femoral hernias, the femoral and laparo&Copic: totally 
extraperitoneal (TEP) repairs should be avolded. In cases 
of strangulation. prosthetic me&h &hould not be used, but 
biologic: mesh can still be considered. 

Reference: 
Swartz DE, Felix EL. Femoral hernia. In: Yeo CJ, ed. ShackeZ.. 

ford's Surgery of the Alimentary Thlct. 7th ed. Philadelphia, 
PA: Saunders Elllevier; 2013:547-555. 
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Key word: Diagnosis of Paradoxic Aciduria 
Author: Jens U. Berli, MD 
Editor: Pamela A. Lipsett, MD, MHPE, FACS, FCCM 

You are c:alled to the emergency department to assess a 
17-year-old female with abdominal pain and suspicion of an 
incarcerated lngulnal hernia. She has bul.lmla and has had 
several admissions to the psychiatric ward. The hernla is non
reducible, and you schedule her for surgery. Her laboratory 
values come back as follows: 

WBC ll,OOO/mm1 

Hbg 11.0 g/dL 

Lactic acid 3.1 mg/dL 

Na 140mEq/L 

096mEq/L 

K2.9m.Eq/L 

Blood pH 7.49 

UrinepH6.1 

The medical student asks you why her urine is acidotic in 
the setting of a metabolic: alkalosis. Your answer ill: 

® The patient has a renal tubular acidosis leading to low 
pH of the urine 

@ The patient likely has a urinary tract infection with acid, 
producing bacteria 

© The patient's gastrointestinal losses stimulate the renin
angiotensin-aldosterone axis, decreasing HC~- excr&

tion into the wine 

@ The patient's gastrointeatinallo.sses stimulate the 
renin-angiotensin-aldosterone axis, increasing W 
excretion into the wine 

® 'Th help with welght loss, the patient is taking a 
diuretic that acldlfied the urine 

Answer: (D) The patient's gastrointestinal losses stimulate the 
renin-angiotelUln-aldosterone axis, increasing W excretion 

Rationale: 
The patient described above is sufi'ering from loss of gastric 
tluld rich in chloride and to a lesser degree hydrogen ion (H') 
and potassium. This leads to an overall net loss of W causing 
a metabolic alkalosis. 'Ihe body's ability to correct a metabolic: 
alkalosis is llmited as resplratory and renal compensation are 
inefficient. Instead. the hypovolemia and eled:rolyte losses 
lead to activation of the renin-angiotensin-aldosterone 
system, in which aldosterone acts to reabsorb sodium in 
exchange for potu.sium. This also leads to water reabsorption. 
Potassium ill then exchanged for W leading to the paradoxi
cal adduria in the setting of contraction alkalosis. The release 
of antl.dluretic hormone is also stimulated, which assists in 
absorption of free water. 
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Renal tubular acidosis leads to a normal anion gap meta
bolic acidosis and alkalotic urine. Bacteria (urinary tract 
lnfec:t1on) can lead to alkalotic urine due to splitting of urea 
Into ammonia. 

References: 
Galla JH. Metabolic alkalosis. I Am Soc NephroL 2000;11(2): 

369-375. 
Marino PL. Metabolic alkalosis. The ICU book. 3rd ed. Phila

delphia. PA: Upplncott WlWams & W1lldns; 2006:565-576. 

2Bll 

Key word: Diagnosis of Refeeding Syndrome 
Author: Said C. Azoury, MD 
Editor: Elliott R. Haut, MD, FACS 

A cachectic~appearing 45~year~old female with a history of 
long-term alcoholism is admitted for recurrent small bowel 
obstruction after multiple episodes of nausea and vomit
ing for the past 5 days. She is managed conservatively with 
a nasogastrlc tube, NPO status, Intravenous fluids, and total 
parenteral nutrition (TPN). The best way to prevent the devel~ 
opment of refeeding syndrome in this patient is: 

® Avoid hyponatremia by adjusting the sodium amount in 
the TPN bag on a daily basil 

@ Follow daily nutritional laboratory values such as pre~ 
albumin and triglycerides to ensure that the nutritional 
needs of the patient are being met 

© Institute caloric: repletion rapidly, at 40 kc:allkg/day 
and slowly increue rate after the first week 

@ Monitor closely for hypoglycemia, a common parado:xi~ 
cal efl'ect of excessive parenteral feeding of severely mal
nourished patients 

@ Strictly monitor vital signs and fluid balance and 
replete electrolytes as needed 

Answer: (E) Strictly monitor vital signs and fluid balance and 
replete ~trolytes as needed 

Rationale: 
Refeeding syndrome (RFS) may be described as the meta
bolic disturbances, clinical manifestations, and complications 
that occur with excessive and rapid feeding of patients with 
severe underlying malnutrition. RFS was first recognized and 
described in World War ll when victims of starvation were 
noted to experience cardiac or neurologic dysfunction after 
being reintroduced to food. RFS can result in serious harm 
and death. The halhnark biochemical feature of refeedlng syn
drome is hypophosphatemia. However, hypokalemia, hyp~ 
magneaemia, and changes in sodium, fluid balaru::e, glucose, 
protein, and &.t metabolism may also be seen. Electrolyte cfia... 
turbanc:es occur within 12 to 72 hours of refeedlng and can 
continue for the next 2 to 7 days. Cardiac compllcations can 
develop within the first week, most commonly within the first 
24 to 48 hours, while neurologic signs and symptoms develop 
somewhat later. 

The pathophysiology of RFS relies on the fact that during 
starvation. secretion of 1nsulin is decreased in response to 
the reduced intake of carbohydrates. Fat and protein stores 
are instead used to produce energy. This leads to intracel~ 
lular loss of electrolytes, in particular, phosphate. Malnour
Ished patients can have depleted intrac:ellular phosphate 
stores despite normal serum phosphate concentrations. Wlth 
reintroduction of nutrition to a malnourished individual, a 
sudden shift &om &.t to carbohydrate metabolism occurs, 
leading to increased Insulin secretion. Insulin stimulates cel
lular uptake of phosphate. potassium, and magnesium. thus 
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leading to hypophosphatemia, hypokalemia. and hypomag
nesemia. The electrolyte disturbances and fluid overload that 
result with refeedlng can produce the clinical features of RFS, 
which include rhabdomyolysls, respiratory failure, cardiac 
failure, arrhythmias, hypotension. seizures, coma, and sudden 
death. Early clinical features of RFS are nonspecifi.c and may 
go ~ed; therefore high clinical suspldon is crltl.c:al. 
In order to recognize and treat the syndrome. Postoperative 
patients and patients with anorexia nervosa, chronic alec, 
holism, and cancer are known to be at high risk for RFS and 
should be followed carefully. 

RFS can occur with both enteral and parenteral feeding. 
Prevention 1s the key to success!ul management. RFS can be 
avoided by identifying patients at risk early. restarting feed, 
ing at a reduced calorific rate (i.e, "permissive underfeed, 
ing" with 25% to 50% of estimated requirements), avoiding 
rapid Increases In the amount of daily calories ingested for 
3 to 7 days, and closely monitoring d\e patients during the 
refeeding process. Correction of electrolyte abnormalities, 
especially magnesium and potassium, and fluid imbalances 
is performed alongside feeding. If the syndrome is detected, 
the rate of feeding should be slowed, and essential electrolytes 
should be repleted.. The cardiovascular system should be evaf, 
uated closely, and the fluids provided should be llmited. Most 
fatalities are due to cardiac complications since atrophy of the 
heart during starvation renders the patient more vulnerable to 
fluid overload and heart fallure. 

References: 
Mehanna MM. Moledina J, Travis J. Refeedlng syndrome: 

what it Is, and how to prevent and treat lt. BMJ. 2008; 
336:1495-1498. 

Shires GT. Fluid and electrolyte management of the surgical 
patient. In: Brunicardi FC, Andersen DK, Billiar TR. Dunn 
DL, Hunter JG, Matthews JB, Pollock RE, eds. Schwarti'l 
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Key word: Diagnosis of Syndrome of 
Inappropriate Antidiuretic Hormone 
Author: Emmanouil Pappou, MD 
Editor: Pamela A. Lipsett, MD, MHPE, FACS, FCCM 

The following laboratory finding is most consistent with the 
diagnosis of the syndrome of inappropriate antidiuretic hof' 
mon.e secretion (S!ADH): 

@ Plasma ADH level ofO.lf1Units/mL 

@ Serum osmolality of 320 mOsmoltlcg 

© Serumsodiumof149mEq/L 

@ Urine osmolality of 52 mOsmollkg 

® Urine sodium of 60 mEq/L 

Answer: (E) Urine sodium of 60 mEqiL 

Rationale: 
Syndrome of inappropriate antidiuretic hormone secretion 
(S!ADH) Is characterized by an inappropriately high secretion 
of antidiuretic hormone (ADH), which leads to water reten
tion and ensuing hyponatremia. Hyponatremia. defined as a 
serum sodium concentration of less d\an 135 mEq/L, occurs 
in approximately 10% to 15% of patients at some time during 
their hospital stay. Although history (heart failure. drrhosls, 
renal failure, hypothyroidism, adrenal insufiidency, recent 
fluid infusion, dlarrhea, and diuretics) and physical examina
tion (edema and ascites) often provide important clues to the 
cause of hyponatremia. laboratory testing is almost always 
required to establish the cllagnosls. 

The three most important laboratory tests In the evaluation 
of hyponatremia are serum osmolality, urine osmolality, and 
urine sodium concentration. Serum osmolality (Sosm), which 
normally ranges from 280 to 300 mOsmolfkg, is reduced in 
most hyponatremlc patients. Hyper-osmolar (Sosm >300 
mOsmol!kg) hyponatremia occurs 1n patients with marked 
hypergl.~mia, where glucose acts as an osmotically active 
solute. !so-osmolar hyponatremia is seen with conditions 
such as hyperlipidemia or hyperglobulinemia (e.g .• multiple 
myeloma). Howevet; these cases are laboratory artifacts and 
are often referred to as pseudohyponatremia since the sodium 
concentration 1n the plasma water remains normal. 

In patients with hypo--osmolar hyponatremia, urine osmo, 
lality is typically high (>100 mOsmol/.kg) due to impaired 
water excretion. Values below 100 mOsm.ol/kg may be seen 
with primary polydip&l.a, where maximally dilute urine 1s 
excreted because of excesstve water-drinking. 

Measurement of urine sodium is helpful in the diagno, 
sis of hypona.tremia, particularly when the volume status of 
the patient 1s hard to assess clinically. Urine sodium 1s usu
ally low (<20 mEqiL) in most patients wid\ a low dr<:ulaUng 
volume (hypovolemia. congestive heart failure, llver drrho
sis), whereas patients with SIADH will typically have high 
levels (>20 mEqiL). In a retrospective study, the ability to 
distinguish hypovolemia and S!ADH using the urine sodium 
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concentration alone was found to be reuonably high (82%) 
when a cutoff of 50 mEq/L was used. 

SIADH is a dia.gnosls of exclusion and can usually be made 
with routine history, physlcal. examination. and laboratory 
confirmation with hyponatremia, hypo-osmolality, a urine 
oamolali.ty above 100 mOamoVkg, and a urine sodium con~ 
centration above 20 mEq/L. Plasma ADH levels tend to be 
high or inappropriately normal in most types of hyponatremia. 
and are currently of limited diagnostic: value. 

Management of SIADH includes treatment of the under
lying cause (cancez:. infection. drugs, central nervous system 
diseue, etc.), fluid restrl.ct!Dn. diuretics, intravenous infusion 
of saline, and/or medications (e.g., demeclocycllne). 
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Key word: Diagnosis of Vitamin K Deficiency 
Author: Robert A. Meguid, MD, MPH 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

WhichofthefollowingisassociatedwithvitaminKdeficiency? 

® Glossltis 

@ Megaloblastic anemia 

© Prolonged prothrombin time 

@ Rickets 

@scurvy 

Answer: (C) Prolonged prothrombln. time 

Radon ale: 
Vitamin K is a lipid-soluble vitamin produced by bacwia within 
the small intestine, where it is absorbed. In the livel; vitamin K is 
necessary mr the carbaxylation and subsequent a.c:tivation of the 
vitamin K-depenclent magulation pathway Factor~ II. VII. IX, X. 
Protein C, and Proteln S. Warfarin lnhiblts the activity of these 
facwrs by competitively bindlng vitamin K receptor sites in the 
liver. Vitamin K deficiency can result from dietary insufficiency. 
or more commonly, follawing adminimation ofbJ:Oad..spectrum 
antibiotics resulting in inlu"bition of bacteria producing vitamin 
K and subsequent bacterial overgrowth of the small intestine. 

Vitamin K deficiency results in a lack of the active forms 
of Factor~ II, VII, IX, X. Protein C, and Protein S, which can 
lead to increased bleeding. Specifically, active Factor VII with 
a half life of 4 hours becomes depleted first, resulting in pro
longed prothrombin time (PT) as the first clinl.cal manifesta
tion of vltamin K deficiency. 

Glossitis, dermatitis, mucositis, and neuropathy are due 
to vitamin 82 (riboflavin) deficiency. Megaloblastic: anemia is 
due to vitamin Bu deficiency and folate clefu:iency. Vrtamin 
Bu deficiency is also associated with peripheral neuropathy. 
Vitamin D deficiency results in rlckets, or softening of the 
bones in children with immature skeletal development, and 
osteomalacia in adults. Scurvy is caused by vitamin C (ascor
bic acid) deficiency, resulting in fiillure to cross-link collagen. 
Ascorbic acid is required for the hydroxylation of lysine and 
proline into hydroxylysine and hydroxyproline, which in turn 
cross-link collagen into a stable construct. 

ReterenCils: 
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Key word: Effect of Use of Iodine Drapes 
Author: Kyle J. Van Arendonk, MD, PhD 
Editor: Martin A. Mabry, MD, MPH 

Your medical student wants to know why yellow adhesive 
drapes were applied to a patient's skin prim to incision. Which 
of the following would be a corred: reply regardJng the use of 
iodine-impregnated drapes? 

@ Iodine-impregnated drapes are a required component of 
the Surgical Care Improvement ProJed (SCIP) 

@ Iodine-impregnated drapes are most beneficial when 
used for contaminated and clean-contaminated cases 

© Iodine-impregnated drapes can be wed alone in 
place of other skin preparations 

@ Iodine-impregnated drapes can reduce microbial 
counts on the skin 

® Iodine-impregnated drapes have been shown to 
reduce the lnddence of surgl.cal. site infections (SSls) 

Answer: (D) lodine~impregnated drapes can reduce microbial 
counts on the skin 

Rationale: 
SSis are a common preventable adverse event assodated with 
considerable morbidity, extended hospital stay, and financial 
cost. Evidence-based practices for preventton of SSis include 
the initial administration of perioperative antibiotics within 
1 hour before surgery, the preoperative use of electric hair 
clippers or no hair removal (as opposed to razor shaving of 
hair), and the maintenance of normothermia during surgery. 

For many ssrs, the pathogen originates from the pattent's 
skin. Povidone-iodine is a potent. rapid. and persistent bac-
tericidal with broacf..spectrum activity. lodine~impregnated 
drapes have therefore been wed in attempt to further prevent 
SSis by decreasing microbial counts on the sldn and by act
ing as a microblal barrier. Howevet; a meta-analysis of two 
studies comparing iodine-impregnated adhesive drapes with 
no adhesive drapes found that iodine~ impregnated drapes did 
not in fact significantly reduce the risk of SSl. 

References: 
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Key word: Effect of Use of Isolation Gowns 
Author: Andrew P. Dhanasopon, MD 
Editor: Martin A. Mabry, MD, MPH 

Which of the following scenarios represents appropriate 
use of isolation gowns when entering the room of a patient 
i!lW:ted with Clostridium dljficlle? 

@ Using the same illolation gown for two clliferent patients 
in two dl1ferent rooms as long as both are infected with 
Ck>strldlum dlffidle 

@ Wearing an isolation gown is not necessary if one wears 
a laboratory coat 

© Wearing an illolation gown only if contact with the 
patient Is antidpated 

@ Wearing an isolation gown that covers the body 
from the nea to mid-thigh including the entire back 
and arms 

® When removing the gown, turning the contami-
nated side inward, rolled into a bundle. and discarding 
the gown in any container outside the patient's room 

Anrwer: (D) Wearing an Isolation gown that covers the body 
from the neck to mid-thigh including the entire back and arms 

Rationale: 
Isolation gowns protect the health care worker's neck. arms, 
torso, and upper thigh to prevent contamination of clothing 
with blood. body fluids, and other potentially infectiow mate
rials. When contact preautions are used. as in the case of this 
patient with Clostridium dlffidle, donning of a gown regard
less of antidpated interaction with the patient prevents unin
tentional contact with contaminated environmental surfaces. 
When removing the gown. one must discard it before leaving 
the patient's room to prevent contam.l.natlng the environment 
outside of the patient's room. Clinical and laboratory coats or 
jackets worn over personal clothing are not considered Per
sonal Protective Equipment. The same isolation gown must 
not be used for two clliferent patients. 

Reference: 
Siegel JD, Rhinehart E, Jackson M, et aL 2007 guideline for 

isolation preautions: Preventing transmission of infec
tious agents in health care settings. Am J Infect Control. 
2007;35(10 Suppl2):S65-S164. 
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2B16 

Key word: Etiology of Grand Mal Seizure after 
Lidocaine Administration 
Author: Brenessa M Lindeman, MD 
Editor: Bradford D. Wmtera, MD, PhD 

A 59,year,old man weighing approximately 65 kg and having 
a long history of hepatitis C presents with a 7-cm. skin lace~ 
tlon. For ane$thesla, 20 mL of 2% lidocaine is Infiltrated into 
the wound bed. While suturing the wound, the patient begins 
to have generalized convulslons. Which of the following con
fers an increased risk for lidocaine toxicity? 

® Active bacterialillfection 

@ Coronary artery disease 

© Hepatic impairment 

@ Immun.odefu:ienc:y 

@ Renal impairment 

Answer: (C) Hepatic: impairment 

Radon ale: 
Udocaine is an amide local anesthetic:. Doses of 4 to 5 mglkg of 
plain lidocaine and up to 7 mglkg of lidocaine with epineph, 
rine are safe in healthy patients without producing toxicity. 
Lidocaine is usually given as a 1 CJ6 solution (10 mg/mL). Higher 
concentrations beyond 1% do not improve onset or duration 
of analgesia and may in &ct Increase the risk of toxicity. 

The central nervous system (CNS) and c:ardiovasc:ular sys-
tem are the major sites of lidocaine toxicity. The CNS is more 
senait:ive to local anesthetic: toxicity than the cardiovascular 
system. and therefore CNS Intoxication usually manifests 
before slgns of c:ardiovasc:ular compromise. CNS symptoms 
of lidocaine toxicity include perioral numbness, tinnitus, and 
grand mal seizures. Cardiovasc:ular effects include bradyc:ar, 
dia, hypotension, arrhythmias, and cardiac arrest. 

Approximately 90% of lidocaine is metabollzed by the 
microsomal enzyme system in the llver, and less than 10% 
is excreted unchanged in the urine. Thus patients with com, 
promised hepatic: function are at increased risk for lidoc.ain.e 
toxicity. Dosage reductions by two- to three fold are highly 
recommended, espectally in patients with moderate to 
severe c:lrrhosis. The patient in this case received 20 mL of 
2% lidocaine (20 mg/mL) for a total dose of 400 mg, which is 
approximately 6 mglkg and clearly excesaive given hi& hepatic 
impairment. 

Reference: 
DeToledo JC. Lidocaine and seizures. Therapeutic Drug Moni~ 

torillg. 2000;22(3):320-3.22. 
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Key word: Etiology of Hypotension after Blunt 
Trauma 
Author: Lisa M. Kodadek, MD 
Editors: Elliott R. Haut, MD, FACS, and F. Dylan Stewart, 
MD,FACS 

An 8-year-old pedestrian struck by a motor vehicle presents 
in extremis with a closed. left femur fracture and severe right 
c:raniofaclallnjury. The patient is Intubated and bilateral che$t 
tubes are placed with return of 150 mL of blood from the left 
chest tube and 100 mL of blood from the right chest tube. As 
the patient is fluid,resuscitated, FoCUlled Abdominal Sonog.. 
raphy for Trauma (FAST) examination is performed and is 
negative. The patient remains hypotensive and unresponsive 
to inltlal fluid resuscitation. The most llkely source of this 
patient's hypotension is injury to the: 

®Femur 

@Heart 

@Lung 

@Spleen 

@ Stomach 

Anawer: (D) Spleen 

Radon ale: 
This pediatric patient presents with a pattern of Injuries 
known as Waddell's triad. This triad is seen in pedestrians 
stuck by motor vehicles and consists of (1) tibiofibular or 
femur fracture, (2) truncal injury, and (3) craniofacial injury. 
Most often, the initial impact causes the bony Injury and ipsi
lateral intrathoracic: and lntra-abdomlnalinjury, while subse
quent injury to the contralateral face and cranium is sustained 
after the child is thrown following initial impact. 

The liver and spleen are the most commooly injured intra
abdominal organs after blunt abdominal trauma. In this sce
nario, splenic: injury is the most lilcely etiology of hypotension 
given the presenting injury pattern. It is important to remem, 
ber that the FAST examination is relatively insensitive in 
children because of the frequency of solid~oxgan injury seen 
without associated hemoperitoneum. 

The patient has bilateral chest tubes without a dramatic: 
initial return of blood. Lung injury would be more likely 
if cheat tube output wu higher. In adults, initial chest tube 
output greater than 1,500 mL or greater than 200 mLihr for 
4 hours is an indication for thoracotomy. In chlldren, these 
numbers must be adjusted. Initial chest tube output greater 
than approximately 15 to 20 mL/kg or ongoing output of 
greater than approximately S mL/.kg ill considered an indica~ 
tion for thoracotomy in the pediatric: trauma setting. Stem~ 
ach injuries oc:cur ln less than 1% of blunt abdomlnal trauma 
patients. Cardiac injury would be less plausible ln this sce
nario and is often recognized during FAST examination of the 
pericardium. 
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Key word: Etiology of Paresthesias after 
Thyroid Surgery 
Author: Brene.ssa M. Lindeman, MD 
Editor: Anthony P. Thfaro, DDS, MD, FACS 

Which of the following neck procedures puts a patient most at 
risk for paresthe.s.ias in the postoperative period? 

@ Central neck dissection 

® Parathyroid autotransplantation 

© Parathyroidectomy 

@ Thyroid lobectomy 

® Total thyroided:omy 

Anrwar: (E) Total thyroidectomy 

Rationale: 
Hypoparathyroidism leading to digital or perioral paresthesia 
is a known aide effect of surgical procedures in the neck. The 
risk of hypoparathyroidism is increased with bilateral neck 
procedures, spedfically total thyroidectomy, and in the pres
ence of malignancy. It is routine practice to check a caldwn 
level following total thyroidectomy to screen for the presence 
of hypoparathyroidism and determine the need for postop
erative caldum supplementation. Most cases of hypoparathy
roidism are transient, but up to 296 may be permanent. 
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2B19 

Key word: Extrapyramidal Effects of 
Antiemetics 
Author: Said C. Azoury, MD 
Editor: Bradford D. Wmters, MD, PhD 

A postoperative patient with nausea and abdominal dis-
comfort i& discharged on both promethazine and m.etocl.o-
pramide. The patient has also been taldng another antiemetic 
at home for several months, since initiating chemotherapy fur 
her underlying mallgnancy, but she cannot recall the name of 
the drug. Two days later. the patient calls reporting a tremor 
and a feeling of stiifne&S in her extremities. Which of the fol
lowing is the most appropriate next step? 

@ Continue both promethazine and metoclopramide and 
prescribe diphenhydramine for symptomatl.c rellef 

@ Increase the close of metoclopramide. switch prometha
zine to ondansetron. and have the patient return if 
symptoms perslst or worsen 

© Increase the close of promethazine, switch metoclo
pramlde to ondansetron. and have the patient return if 
symptoms perslst or worsen 

@ Obtain an urgent EEG to rule out seizure activity 
because antiemetlcs may lower seizure threshold 

@ Stop all current antiemetics, prescribe a serotonin 
receptor inhlbitor such as ondansetron, and have the 
patient return if symptoms persist or worsen 

Answer: (E) Stop all currentantiemetlcs, prescribe a serotonin 
receptor inhibitor such as ondansetron, and have the patient 
return if symptoms persist or worsen 

Rationale: 
Postoperative nausea and vomiting is the most common com
plication in pOitanesthesia care units, ranging between 10% 
and 30%, and a major concern for both patients and health 
care providers. There are several di1fere.nt kinds of antiemetics 
prescribed for the postoperative patient and for chemotherapy
induced emesis prophylaxis, with varying mechanisms of action. 

Promethazine is a phenothiazine derivative that blocks 
postsynaptic mesollmbic dopamine receptors in the brain. It 
also antagonizes Hl- and muscarinic receptors in the central 
nervous system. both of which are responsible for its sedat
ing properties. The muscarinic-bloclring effect may in fact be 
the one responsible for its antiemetic activity. Promethazine 
may cause extrapyraml.dal symptoms, Including acute dys
tonic reactions, akathlsia. pseudoparkinsonism. and tardive 
dyU:inesia. 

Metoclopramide blocks dopamine and serotonin recep-
tors in the chemoreceptor trigger zone of the central nervous 
system. 1t is used to increase gastric motility and gut motil
ity by enhanclng the tissue response to acetylchollne in the 
upper gastrointestinal tract. and this proldnetlc: effect itself 
may contribute to its antiemetic properties. Metoclopramide. 
like promethazine, has been associated with extrapyrami
dal symptoms. Coadministration of m.etoclopramicle with 

neuroleptics/antipsychotics or with phenothiazine& such as 
promethazine may increase the frequency and severity of 
extrapyramldat reactions. 

Acute dystonic reactions most typically manifest within 
the initial 24 to 48 hours of use, whereas pseucloparki.nson
ism (bradykinesia, tremor. rigidity) or tardive dyskinesia may 
occur after several months of therapy. Tardive dyskinesia is 
a hyperkinetic movement disorder manifested as chorea. 
athetosis, dystonia, akathisia, stereotyped behaviors, and 
tremor and may be irreveraible. Treatment of extrapyrami
dal symptoms includes antimuscarlnlc agents such as benz
tropine or diphenhydramine and dopamine agonists such as 
pramipexole. 

Ondansetron is a selective &-HT3 receptor antagonist. 
blocking serotonin both peripherally on vagal nerve terminals 
and centrally in the chemoreceptor trigger zone. Ondanse
tron has not been associated with extrapyraml.dal symptoms. 
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2B20 

Key word: Fluid Requirement with 30% TBSA 
Flame Burn 
Author: Ibrahim Sultan, MD 
Editor: F. Dylan Stewart, MD, FACS 

A 25-year-old man weighing 80 kg suffers partial-thiclmess 
flame burns to his entire left and right upper extremities and 
to his entire left lower ex:trtlmlty. He is brought to the emer
gency room 4 hours after the inJury. His airway is secured for 
a depressed Glasgow Coma Scale (GCS) score. and two large 
bore intravenous lines are placed. What rate of intravenous 
fluid administration is this patient expected to need over the 
next 4 hours in order to achieve adequate resuscitation? 

@ Lactated Ringer at 1.440 mL/hr 

® Lactated Ringer at 2,500 ml/hr 

© Lactated Ringer at 721 mlthr 

@ Normal saline at 1.440 mLihr 

® Normal saline at 721 mllhr 

Answer: (A) Lactated Ringer 1,440 mllhr 

Radonale: 
The man in the vignette has sustained nearly 36% burns to his 
body according to the "rule of nines" Ulled to estimate total 
body surface area (TBSA) Involved in burns. According to 
this rule, each upper ex:tremlty represents 9% TBSA and each 
lower extremity represents 18% TBSA. The Parkland formula 
is employed to calculate resuscitation in patients who sustain 
greater than 15% TBSA bums. According to the Parkland for
mula, fluid resuscitation over the first 24 hours = 4 mL x body 
weight (In ldl.ograms) x % TBSA. Thus, for the patient in this 
vignette, 4 mL x 80 kg x 36% = 11,520 ml. Half of dUs volume 
(5,760 mL) is given in the first 8 hours beginning immediately 
after the thermal injury, and the other half is given over the 
next 16 hours. In this inBtan.ce, it took 4 hours for the patient 
to reach the emergency room. making it such that the first 
half of fluids needs to be administered over the next 4 hours. 
making the hourly resuscitation volume for these 4 hours 
S.760 ml/4 hr = 1,440 mllbr. In addition, lactated Ringer is 
the fluid of choice for patients with thermal burns because of 
the massive amount of volume they require. Large amounts of 
normal saline can cause a nongap metabollc aclda&ls. 
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2B21 

Key word: Hair Removal in Contaminated 
Laceration Repair 
Author: Brenessa M. Lindeman, MD 
Editor: Martin A. Mabry, MD, MPH 

A 20-year-old woman presents with a 3-cm laceration on the 
parietal region of her scalp after tripping on a sidewalk. On 
physical exam1na.t1.on. you note a linear wound with clean 
edges in the center of hair-bearing scalp that continues to 
ooze. Which of the following repair options is recommended? 

@ Clean the wound. allow to heal by secondary intention 

® Clean the wound. clip surrounding hah; suture closed 

© Clean the wound. leave surrounding hair in place, 
suture closed 

@ Clean the wound, shave surrounding hair. apply 
skin glue 

® Clean the wound, shave surrounding hair. suture 
closed 

Answer: (C) Clean the wound, leave surrounding hair in 
place, suture closed 

Rationale: 
For many years, the advice regvding hDw to manage hair sur
rounding a ~ration has been. In flux. lnltial acfvla was to 
shave the hair, but evidence revealed thatthislecl to an increased 
incidence of wound infection. Clipping hair then became the 
standard of care. but everaJ. studies have shown that this step 
is not necessary provided that the wound can be appropriately 
cleaned. An emergency medl.dne study from 1988 revealed no 
infections In 68 lacerations when hair was neither clipped nor 
shaved, after a mean follow-up time of 5 days. In addition, a 
randomized trial from the otolaryngology literature showed no 
difl'erence in wound infection rate of llkulJ. base surgery when 
hair was removed versus not. 
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2B22 

Key word: Hemodynamic Findings in Septic 
Shock 
Author: Lisa M. Kodadek, MD 
Editor: Mark D. Duncan. MD, FACS 

A 65--year-old man with a history of congestive heart failure 
and coronary artery diseue underwent abdominoperineal 
resection 7 days ago for rertal. adenocardnoma. On morning 
rounds, the patient is confused. tachycardlc, and hypoten
sive with an elevated white blood cell count. Purulent drain
age from his perineal wound is present. Fluids are given. The 
patient is molt likely to have which of the following sets of 
hemodynamic findings? 

Myocardial Rl&htHeart 
Cardiac YHCUiar Olclaen Fillina 
Output Resistance Consumption Pressure 

@ ~ 1t ~ ~ 

@ ~ 1t ~ 1t 

© 1t ~ 1t ¢:) 

@ ~ ~ ¢:) ~ 

® 1t 1l 11' 1t 

Answer: (C) 

Myocardial 
Cardiac 
Output 

1l 

Rationale: 

Vucular 
Resiltance 

~ 

Oxygen Right HNrt 
Conunption Fillin& Pre111ure 

1l ¢:) 

Early septic shock is usociated with inc:reued cardiac output. 
deaeased vascular resistance, Increased myocard[a) oxygen 
consumption. and variable or unchanged right heart filling 
pressure. Answer (A) is typical of hypovolemic shock. Answer 
(B) is typical of cardiogenic shock. Answer (D) is typical of 
spinal/neurogenic shock. Answer (E) is a pattern of hemody
namic findings not seen in shock states. 
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2B23 

Key word: Indication for Antibiotics with 40% 
TBSA Burns 
Author: Andrew P. Dhanasopon, MD 
Editor: F. Dylan Stewart. MD, FACS 

A 52-year-old hospital maintenance worker is admitted to 
the Emergency Department after sustaining burn injuries 
from a ruptured steam pipe. On physical exam.lna.tl.on, he 
has drcumferential deep burns involving his torso, back. and 
both arms and hands. The patient 1s intubated and placed on 
appropriate IV tluids and brought to the operating room for 
urgent eac:harotomy. Prior to incision for esc:harotomy, the 
appropriate treatment would be: 

@ No antibiotics 

@ Silver sulfadiazine 

© Systemic prophylactlc antibiotics alone 

@ Topical and systemic prophylactic antibiotics 

@ Topical antibiotics to all a1fected tissues 

Anawer: (C) Systemic prophylactic antibiotics alone 

Radonale: 
Burn wounds begin to be colonized over the first 2 days by 
skin tlora and later by gutrointestinaltlora. Aggrellllive wound 
care. early exclsion and grafting, and topical antibiotics are 
assodated with a signlficant decline in the Incidence of bum 
wound infections. Topical antibiotics and other toplcal anti
microbials such as silver sulfadiazine are therefore indicated 
in this patient postoperatively but are not necessary prior to 
inclsion. 

Systemi.c antibiotics are indicated for bum wounds with a 
documented infection (defined as >10' organisms per gram 
of tissue via wound biopsy) or in systemic.ally ill patients pre
sumed to have sepsis or other sources of infection (urinary 
tract infection, pneumonia, etc.). Prophylactic administra
tion of systemic antibiotics are generally recommended only 
for the perioperative period for severe burns with total body 
sur&.ce area (TBSA) >40% that require e.scharotomy, excision. 
and/or llkin grafting. Systemic prophylactic antibiotics have 
no benefit prior to routine debridements or skin grafting for 
small burns. 
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2B24 

Key word: Effective Pain Control 
Author: Jens U. Berli, MD 
Editor: Bradford D. Wmters, MD, PhD 

Which of the following parenteral analgesics is contraindi, 
cated for critically ill patients or patient& with known opiate 
abuse due to Its potential side effects? 

@ Acetaminophen 

@ Buprenorphine 

© Fentanyl 

@ Hydromorphone 

® Ketorolac 

Answer: (B) Buprenorphine 

Rationale: 
Some opioids are not recommended for routine use in criti, 
callyill. patients. Buprenorphine is a partial mu opiate receptor 
agonist and a weak kappa opiate receptor antagonist that has 
less euphoric and respiratory depression effects than typical 
opiate ago.nlsts. Because It is a partl.al antagonist, buprenorphine 
in moderate to high doses (e.g., infusion in critical care setting) 
can precipitate an ex1reiru!ly intense form of op.ioid withdrawal 
called -precipitated wUhdrawar In opioid-dependent patients 
or after prolonged opiate adminlstratl.on. Other agents with 
the same properties as buprenorphine are butorphanoL dezo
cine, nalbuphine, and pentazocine. 

Fentanyl and hydromorphone are amongst the most D:e
quently used op.ioids in the inpatient setting. Fentanyl is a 
synthetic derivative of morphine with a rapid onset of action 
due to Its better penetration through the blood-brain barrier. 
Hydromorphone has a faster onset compared to morphine. 
and unlike morphine. it does not have active metabolites that 
extend its effect. Both fentanyl and hydrom.orphone are com
monly used as continuous Intravenous lnfuslons in c:rltic:ally 
ill. patients. 

Ketorolac may be used in critically ill patients as a short, 
term adjunct, although all nonsteroidal antl-inJiammatory 
drugs should be used with caution. espedally in elderly 
patients. in those with preexisting renal Insufficiency, or 
in states of hypoperfuslon as they are assoc:lated with renal 
events (nephritis, kidney failure), bleeding, an increased 
risk of cardiovascular thrombotic eveirtll including myocar
dial infarctiDn and stroke. and gastrointestinal events such 
as bleeding or ulceration. When used. treatment should not 
exceed 5 days. 

Acetaminophen in parenteral form has been widely used in 
Europe in the past and has recently been approved by the FDA 
for use in the United States. It is a good analgesic for patients 
with normal liver function. 
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2B25 

Key word: Initial Treatment of Ischemic 
Orchitis after Hernia Repair 
Author: Andrew P. Dhanasopon, MD 
Editor: Mohamad E. Al1af. MD 

A 25-year,old man is evaluated 7 days after an open right 
inguinal hernia repair with mesh. Intraoperatively the patient 
had a large hernia sac that required extensive dissection and 
handling of the spermatic cord. He now reports fevers and 
3 days of progressive pain and swelling in his right testicle. He 
denies dysuria, hematuria, or recent trauma. Physical exami, 
nation demonatrates a tender, enlarged right testicle without 
discoloration. Ultrasonography reveal& no fluid collection but 
reduced echogenldty of the right testicle and decreased intra
testicular tlow on color Doppler. What is the management of 
this complication? 

@ Emergent orchlec:tomy 

® Reassurance, comfort measures, and NSAIDs 

© Urgent BUI1ic:al re-exploration to loosen the internal ring 

@ Urgent sureical re-exploration with neurectomy of the 
ilioinguinal and iliohypogastric nerves 

® Urgent BUI1ic:al re-exploration with removal of the mesh 

Anrwar: (B) Reassurance, comfort measures, and NSAIDs 

Rationale: 
This patient presents with ischemic orchitis after inguinal 
hernia repair. This complication occurs in <1% of all hernior
rhaphies and is more frequent after ~urrent inguinal her
nia repair. Patients usually present within the first week after 
hernia repair. Typ1cal symptoms include low-grade fever and 
testicular pain, tenderness, and enlargement. Ultrasound usu, 
ally reveals hypoechogenicity and reduced flow to the testicle 
using color Doppler. Risk factors include a large hernia sac:. a 
hernia sac that extends into the scrotum. extensive dissection 
of the hernia sac off the spermatic cord. and extensive han
dling of the spermatic cord. These risk factors may also lead to 
hematoma formation; the scrotum would then typically have a 
blue-black cliscoloration, and ultrasound would reveal a fluid 
collection. 

Ischemic orchitis is thought to be due to injury and throm
bosis of the veins in the pampiniform plexus, not injury to 
the testicular artery. This injury is self-.limit:ed. and long
term effects are rare. Management is expectant reassurance, 
comfort measures, and NSAIDs. Surgical re-exploratlon is 
not helpful and will increase the patient's risk of additional 
complications. Neurectomy is the treatment for chronic neu, 
ropathi.c groin pain that hu failed con~~ervative mmagem.ent 
following herniorrhaphy. Emergent orchiectomy is rarely 
indl.ca.ted and reserved for testicular necrosis. 
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2B26 

Key word: Most Common Side Effect of 
Mycophenolate 
Author: Babak J. Orandi, MD, MSc 
Editor: Dorry L. Segev, MD, PhD 

Of the following, which is the most common side effect of 
myc:ophenolate mofetil (MMF)? 

® Diarrhea 

@ Gingival hyperplasia 

© Hyperglycemia 

@ Nephrotoxldty 

@Tremor 

Answer: (A) Diarrhea 

Radonale: 
MMF, which acts by blocking de novo purine synthesis, pre
venting formation of DNA and RNA and therefore B- and 
T-cell prollferation, is a frequently used Immunosuppressive 
drug 1n transplant patients. MMf is a fundamental compo
nent of many post-transplant lmmunosuppresstve regimens, 
as it has been shown to reduce the incidence of acute rejection. 

The moat common side effects are gastrointestinal in 
nature, particularly diarrhea. About 40% to 50% of patients 
on MMF experience one or more gastrointestinal complica
tions within the first 6 months post-transplant which may 
lead to MMf dose reduction or withdrawal in about half of 
these cases. Other side effects of MMF include bone marrow 
suppression. infectious complications, and neuroloaic efl'ecta 
such as headache and fatigue. In the transplant patient, lt is 
crit1cally important to cWferentiate me<lication-lnduc:ed diar
rhea from other causes of diarrhea, particularly infectious 
diarmea. If MMF proves to be the causative agent, more fre
quent administration with a lower dose is often efi'ed:ive In 
mlnimizlng this side e1fect; 1n some cases, the overall dose 
also needs to be decreased. The clinician must exercise cau
tion in adjusting and in particular decreasing immunosup, 
pre.ssion. as there is a delicate balance between resolving 
symptoms and maintainJng sufficlent Immunosuppression to 
protect the graft. 

Nephrotoxlclty and tremors are most strongly assoda.ted 
with calcineurin inhibitors such as c:yclosporine and tac:rolimus. 
Steroids cause a hyperglycemic state. Gingiwl hyperplasia is a 
side effect of c:yclosporlne. 
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Key word: Risks of Long-term 
Immunosuppression 
Author: Babak J. Orandi, MD, MSc: 
Editor: Dorry L. Segev, MD, PhD 

A 52,year,old male who had a deceased donor renal trans, 
plant 6 month.s ago presenta to clinic with a low-grade fevez; 
fatigue, a 4.54 kg (10 lb) welght loss, and a serum creatinine of 
2.3 mg!dL, an increase from his baseline post-transplant level 
of 1.4 mgfcll. Transplant biopsy shows no evidence of acute 
rejection. Measurement of serum Epstein-Barr virus (EBV) 
DNA by polymerase chain reaction (PCR) demonstrates a 
high viral load. The patient will most likely display dini.caJ. 
Improvement with the followill~ 

@ Broad-spectrum intravenous antibiotics 

@ Further increase in immunosuppression 

© Intravenous ganc:iclovir 

@ Plasmapheresis 

(]) Reduction of immunosuppression 

Answer: (E) Reduction of immunosuppression 

Rationale: 
1hi.& scenario likely represents post-transplant lymphoprolif
erative disease (PTLD), which complicates up to 1596 of solid 
organ transplants. PTLD represents a spectrum of disease 
that ranges from an Indolent. EBV-posltive polyclonallym
phoproliferation that is usually seen early posHransplant 
and often resolves with reduction of immunosuppression. 
to a malignant and aggressive lymphoma that is rapidly fatal 
without combination chemotherapy. PTLD has myriad pre
sentations but often presents with fever. lymphadenopa
thy, pharyngitis, fatigue, weight loss, sweat, andfor allograft 
dysfunction. It may occur at any time after transplantation; 
however, the risk appears to be greatest within the first year 
post-transplantation. with a median time to presentation of 
6 months. Emplrlc treatment of allograft dysfunction as acute 
rejection may actually lead to worsened allograft function and 
worsening of PTLD, so careful workup is required. A vari
ety of treatment paradigms for PTLD have been proposed. 
most of which are poorly studied. It is generally accepted that 
first,Jine treatment is the reduction of immunosuppression. 
Surgic:al excision andfor radiation therapy can also be used 
for localized disease. Prompt recognition and treatment is 
Imperative beause mortality rates have been reported to be 
as high as 70%. 
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2B28 

Key word: Treatment of Bleeding Associated 
with Clopidogrel 
Author: Babak J. Orandi, MD, MSc 
Editor: Ymg Wei Lum, MD 

A 64-year,gld woman undergoes an emergent cardiac c:ath, 
eterization for unstable angina. She is given 300 mg of clopido
grel before the procedure; howeve.li the cardiologist is unable 
to revasc:ularlze a near-total obstruc:ting lesion of the left ante
rior descending artery. The patient is therefore referred for 
emergent coronary artery bypass grafting. Postoperatively she 
has high-volume sangui.no111 output from her chest tube. The 
most appropriate treatment for the correction of clopidogrel
assoclated coagulopathy is: 

@ Administratl.on of cryoprecipitate 

@ Administration of desmopressin 

© Administration of protamine 

@ Transfusion of fresh frozen plasma 

(]) Transfusion of platelets 

Answer: (E) Transfusion of platelets 

Rationale: 
Clopidogrel exerts its antiplatelet activity by inhibiting ADP 
from binding to receptors on the platelets, thereby inhibiting 
platelet aggregation. This lnhibitlon 1s irreversible. which is 
why patients are urged to cease taking clopidogre15 to 7 days 
prior to any elective operation. However. in a variety of urgent 
and emergent dini.caJ. settings, (including the care of vucu
lopathlc patients), that luxury is not available. The only way 
to overcome this coagul.opathy is through the transfusion of 
platelets as there is no antidote. Patients who are taking clopi
dogrel have been shown to have significantly more bleeding, 
require more blood transfusions, and have longer hospitaliza
tions following coronary artery bypass grafting. 

Fresh frozen plasma contains all coagulation factors and 
is used most often in the surgical setting to treat dilutional. 
c:oagulopathy or to correct warfarin,induced coagulopathy. 
Cryoprecipitate contaiDs Factors VlU and xm, fibrinogen, 
and von WUI.ebrand factor and is 111ed to treat patients who 
are deficient ill fibrinogen and Factor xm. Protamine is used 
to reverse the effects of heparin. Desmopressin causes the 
release of von Willebrand factor and Factor Vlll and is used 
in the treatment of von Willebrand deficiency and Factor Vlll 
defidenc:y. 
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2B29 

Key word: Treatment of Complications 
of Femoral Nerve Block 

Author: Raja Mohan, MD 
Editor: Bradford D. Wmten, MD, PhD 

A femoral nerve block is performed in preparation for a total 
knee arthropla.sty in a SS..year-old man. Five minutes after 
inJedingthe anesthetic, a large mass hu emerged in the groin. 
What is the next step in the management of this patient? 

@ Apply compression 

@ Exploration of groin 

© Needle aspiration 

@ Observation 

@ Ultrasound 

Answer: (A) Apply compression 

Rationale: 
Peripheral nerve blocks are safe and effective techniques used 
to provide regional anesthesia for a variety of surgl.cal pro
cedures. Complications are rare but can be devastating and 
include nerve injury, hematoma formation, lnfection, block 
failure. inadvertent intravascular injection, and allergic: reac
tion to the local ane.rt:hetic. 

Needle-induced compllcations, such u hematoma for
mation, are possible due to the close relatioJUhip between 
the femoral nerve and femoral vessels. The formation of a 
hematoma c:an compress the femoral nerve and significantly 
injure it. In addition, the hematoma can extend to the retro
peritoneal space. a complication diffi.cult to identify based on 
outward appearance or c:Unical examination alone. femoral 
artery cannulation can also cause a pseudoaneurysm. which 
can be diagnosed with ultrasound. In the initial stage follow, 
ing a likely vascular injury, it is prudent to apply compression 
to control any additional bleeding, after which additional 
diagnostic: studies may be performed as necessary. Surgical 
intervention is ne«S.Sary only if conservative measures fail or 
vascular compromise ensues. 
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Key word: Treatment of Fournier Gangrene 
Author: Emmanouil Pappou. MD 
Editor: Mohama.d E. Al1af. MD 

A 68-year-old man with diabetes mellitus presents with 3 days 
of progrellllive pain and swelling of his scrotum. On exam1-
nation, he has d11fuse erythema. edema. and severe tender
ness of his scrotum and perineal area. His white blood count 
is 22,000/mm11

, and his glucose is 284 mgldL. Ultrasonogra
phy was limited because of tenderness but showed increased 
echogenicity of the skin and subcutaneoWI t:iuues. Computed 
tomography (CT) of the pelvis revealed a markedly enlarged 
scrotal sac contalnJng fod of gas extending to the perineum 
and subcutaneous tissues of the gluteal region. The most 
appropriate next step in management of this disease is: 

@ Aggresslve surgl.cal. debridement 

@ Application of topical antimicrobial cream 

© High-dose intravenous steroids 

@ Hyperbaric oxygenation 

® Observation and serial CT scans 

Answer: (A) Aggresslve surgl.cal. debridement 

Radonale: 
This patl.ent has a classlc presentation of Fournier gan
grene. which is defined as an aggressive necrotizing fasciitis 
that includes the genital. perineal, and/or perianal resions. 
Fournier gangrene is most commonly found in middle-aged 
men and is much less common In women and children. The 
average age at present2tion is 55 to 65 years and the male-to
female ratio is 10:1. Fournier gangrene is commonly associ
ated with diabetes (30% to 60%) and alcoholiam. (25% to 65%). 
Other important risk factors include immunosuppression, 
chemotherapy, leukemia. and HIY infection. A colored:al 
(perirectal abscess, diverticulitis, appendicitis, colon canceli 
etc.), dermatologic (local infection, trauma, etc.), or urinary 
(stone, urethral stricture, etc.) source of infection is found 
after careful investigation in 75% to 90% of cases. 

Fournier g11ngrene tends to be a polymicrobial infection 
caWied by virulent organisms such as ElchiJrichla coU and 
various species of Bacteroides, Staphylococcus, Enterococcus. 
Clostridium. and Streptococcus. Patient& typically present 
with genital pain. swelling, and erythema frequently accom
panied by fever and leukocytosis. Crepitus and gangrene of 
the genital area may also develop. Although the diagnosis of 
Fournier gangrene is made primarily clinically. ultrasonog
raphy, CT, or magnetic resonance imaging may help to con~ 
firm the diagnosis, define the extent of diaease, or identify 
the underlying cause. Surgical debridement should not be 
delayed, howeve.ti 1n order to obtain these studies. 

Treatment includes prompt and aggressive surgical debride
ment fluid resU&citation. and empiric broad-spectrum intrave-
nous antibiotica (e.g., piperacillin-tuobactam. or clindamycin 
and metronidazole). The aim of surgery is to resed: all Infected 
and necrotic tissues. Multiple surgical debridements may be 

necessary In order to completely remove the source of infec
tion. Hyperbaric oxygen has also been Wled as adjuvant therapy 
with promising but not widely accepted results. Hyperbaric 
oxygen therapy may decrease length of stay, increase wound 
healing, and decrease the spread of infection, but its use ill 
currently limited to centers with available fadlities for hyper
baric oxygenation. Even with optimal therapy. mortality is 
approximately 20% to 40% in patients with Fournier gangrene. 
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2B31 

Key word: Treatment of Heparin-induced 
Thrombocytopenia 
Author: 'Timothy J. George, MD 
Editor: Elliott R. Haut. MD, FACS 

A 65-year-old male is given standard prophylactic: doses of 
subcutaneous heparin and intravenous cefotetan prior to a 
right hemlcol.edomy and is continued on prophylactic subcu
taneous heparin postoperatively. On postoperative day 6, he 
ls noted. to have asymmetric: left leg swelling, and his platelets 
haven fallen &om 353,000/pl the previous day to 90,000/pL. 
The best next step is: 

® Discontinue all heparin products and transfuse platelets 

@ Dlsc:ontlnue all heparin products, send a platelet factor 
4 assay, and begin anticoagulation with a direct throm
bin inhibitor 

© Discontinue all medications and proceed with 
allergy te.rt:ing 

@ Discontinue all standard heparin and place the 
patient on low-molecular-weight heparin 

@ Obtain a lower extremity duplex to confirm deep 
vein thrombosis and begin a heparin drip 

Answer: (B) Discontinue all heparin products, send a 
platelet factor 4 aS&ay, and begin anticoagulation with a direct 
thrombin inhJbltor 

Rationale: 
Heparin-induced thrombocytopenia (HIT) hu two form~~. 
HIT-II is immune mediated and caused by formation of anti
bodies to heparln-platelet factor 4 complex. HIT-I is a milder. 
nonimmune form in which platelet counts decrease follow
ing heparin adminimation but will rebound despite contin
ued heparin therapy. HIT-ll occurs in 0.2% to 5% of patients 
exposed to heparin. It is characterized by a decrease in the 
platelet count by >50% usually 5 to 10 days after the initiation 
of heparin therapy. The thrombocytopenia can be ac:compa· 
nied by thrombosis. Lower extremity deep vein thrombosis 
and resulting pulmonary emboli are c:omm.on sequelae. 

Diagnosis of HIT requires a high Index of suspldon. Cur
rendy the best test ls an EUSA assay for platelet !actor 4. 
When HIT is suspected, all heparin products should be dis
continued. Although low-mDlecular-weight hepari.ns are 
associated with a lower Incidence of .Hl.'f. once HIT is sus
pected they should also be discontinued because of possible 
cross-reactivity. Given the possibillty of forming an a.ssodated 
thrombosis, patients with HIT should be anticoagulated with 
a direct thrombin inhibitor. 

Bivalirudin and argatroban are direct thrombin inhibitors 
administered intravenously for patients with HIT. Blvallru
dl.n ls excreted via the kidneys, so dosage must be reduced 
in patients with renal insufficiency. Argatroban undergoes 
hepatoblliary excretion. and therefore dose adjustment& 
are not needed for patients with renal sufficiency (but are 
needed for those with llver bnpalrment). Platelet transfusions 

are generally contraindicated in HIT because of the risk for 
thrombosis. 
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2B32 

Key word: Treatment of Hyponatremia 
in Cirrhosis 
Author: Said c. Azoury. MD 
Editor: Andrew M. Cameron, MD, PhD 

A 45-year-old gendeman with past medical history significant 
for hepatiti& C with end-stage cirrhosis and ascites is admit
ted to the intensive care unit with pneumonia. On morning 
rounds, the patient"s serum. sodium is 128 m£q/L without 
encephalopathy or mental status changes. 'Ihe most appropri
ate next step is to: 

@ Administer a vasopressin antagonist 

® Correct serum. sodium to normal range at a rate of 
20 mEq/L in the first 24 hours 

© Immediately initiate hypertonic saline fiuld bolus fol
lowed by aggresslve diuresis once a normal serum. level 
has been reached 

@ No lnterventl.on is warranted as the patient is asymp
tomatic: 

® Perform a therapeutic: paracentesis to help correct 
the dilutional hyponatremia 

Answer: (D) No intervention is warranted as the patient is 
asymptomatic: 

Rationale: 
Hyper volemic hyponatremia is a common problem in patients 
with advanced cirrhosis due to sequestration of circulating 
volume in the splanchnic circulation secondary to vasodila
tion. 1h1s fiuld sequestration leads to renal hypoperfusion, 
which stimulates both the renin-angiotensin-aldosterone 
axis and the secretion of antidiuretic hormone (ADH) (vaso· 
pressin), which in turn causes water retention and a fall in 
serum sodium. The severity of hyponatremia is directly pro
portional to the severity of cirrhosis. 

Hyponatremia in these patients develops slowly and usu
ally produces no obvious clinic:al manifestations until the 
serum sodium concentration falls below 120 mEq/L. 'Ihe 
correction of hyponatremia above this level has no effect on 
hemodynamic changes and does not improve morbidity or 
mortality. The main indications for treatment are the devel
opment of neurologic symptoms and a serum sodium less 
than 120 mEq/L. The major options to achieve a suatained 
increase in serum sodium are fluid restriction and ADH 
receptor antagonists. Fzu water restriction is onerous for 
most patients and has only modest e1fects on serum. sodlW'D; 
ADH antagonists are expensive and must be administered as 
an inpatient. Paracentesis can decrease ascites but may not 
change any of the underlying physiologic mechanisms driving 
the hyponatremia. 

Overly rapid correction of serum. sodium should be 
avoided. and the rate of correction should be less than 
10 mEq/hr in the first 24 hours and less than 18 mEq/hr during 
the first 48 hours. Overly rapid correction can lead to osmotic 
demyellnation syndrome (central pontine myelinolysis). There 

is no reason to assume a patient has su1fered a demyel.lna.tlDn 
neurologic: inJury if attempts have not been made to replete 
the sodium. 
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2B33 

Key word: Treatment of Intraoperative 
Bradycardia 
Author: Emmanouil Pappou, MD 
Editor: Aaad La~ MBBS, MPH 

A 37,year,old woman with an otherwise unremarbble 
medical history undergoes an elective laparoscopic chol~ 
cystectomy for symptomatic cholellthiasis. Her preoperative 
blood pressure is 135/82 mm Hg and her pulse is 75 beats 
per minute. In the operating room, a combination of propofol. 
fentanyl. and mivacurium are used for induction, and sevoftu, 
rane is wed for maintenance of anesthesia. After c:onfirming 
the position of the Veres.s needle, the abdomen is insufllated 
with carbon dioxide gas at a flow of 15 Umln.. Suddenly, the 
patient's pulse drops to 42 beats per minute. Repeat blood 
pressure is 82/45 mm Hg, and her end,tidal carbon dioxide 
level remains unchanged. The most appropriate next step is: 

® Administration of0.5 mg of intravenous physostigmine 

@ Administration of 4 mg of intravenow atropine 

© Administration of a 500 mL bolus of normal salin.e 

@ Reduction of gas flow to 5 Umin and observation 

@ Release of abdominal insu1Bation 

Answer: (E) Release of abdominal insufHation 

Rationale: 
Bradycardia is one of the most common cardiac arrhythmias 
observed in the intraoperative period. The incideru::e of bra, 
dycardia during laparoscoplc cholecystectomy has bun esti
mated to be approximately 0.5% to 5%. It can occur even In 
low-risk patients undergoing a laparoscopic: cholecystectomy, 
and no association between the occurrence of bradycardia 
and American Society of Anesthesiologists (ASA) statu& has 
been observed. 

Most bradycardic episodes occurring during insufflation 
are reversible and respond to immediate deflation of the 
pneumoperitoneum, discontinuation of the anesthetic agent. 
administration of100% oxygen with manual ventilation. place~ 
ment of the patient in the supine position. and administration 
of a ch.ollnerglc agent such as atropine or glycopyrrolate. The 
wual dosage of lntravenow atropine for symptomatic brady
cardia is 0.5 to 1 mg, which may be repeated every 3 to 5 min, 
ute.s up to a maximum dose of3 mg. 

After rapid assessment of ABC's and deflation of the 
pneumoperitoneum, intravenous fluid bolwes and vasopres
sors (e.g., ephedrine, epinephrine) are acceptable treatment 
options when hypotension is persistent or severe. Physostig
mine is a paruympathomimetic agent and its administration 
can lead to bradycardia. It is important to note that gas embo
lization. a dreaded compllcation of laparosc:opic surgery may 
also present with bradycardia and hypotension, but a slgniti.
cant decrease in the end, tidal carbon dioxide level is typically 
seen when this complication occurs. 
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2B34 

Key word: Hemodynamics of Massive 
Pulmonary Embolism 
Author: Lisa M Kodadelc. MD 
Editor: Glenn J.R. Whitman. MD 

A 54-year--old woman with body mass index of 35 is postop, 
erative dayS from a right hemicolectomy for colon adenoc~ 
dnoma. She suddenly develops tachycardia, acute chest pain. 
and shortness of breath. She is most likely to m.anJfest which 
of the following hemodynaml.c changes? 

Myocaftiial RichtHeart 
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Acute pulmonary embolism is a common cause of obstruc
tive shock among surgical patients. Obstructive shock is 
assoclated with decreased cardiac output, increased vascular 
resistan~. decreased myocardial oxygen consumption, and 
increased right heart filling pre ~~SUre. Answer (A) ill typic.al of 
spinal shock. Answer (B) is typical of early sepsis. Answer (C) 
is not a common pattern of hemodynamic findings. Answer 
(D) is typical of hypovolemic shock. 

Risk factors for pulmonary embolism include high body 
mass index; malignancy; cigarette smoking; hypertension; 
surgery; and hypercoagulopathy such as factor V Leiden 
mutation, hyperhomocysteinemla. and lupus anticoagulant. 
Clinical presentation may include anxiety, dyspnea, tachy, 
pnea, hypotension, hemoptysis, chest pain, or sudden death. 
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2B35 

Key word: Treatment of Myocardial Infarction 
Author: Vicente Valero m, MD 
Editor: Glenn J.R. Whitman. MD 

A 54.-year,old female with a history of hypercholesterolemia 
and hypertension presents to the emergency room with new 
onset substernal chest pain. Her vital signs are within normal 
llmlts. An ~trocardlogram shows ST-segment elevation 
in the anterolateral leads, and laboratory evaluation demon
strates an elevated troponin level. She receives an aspirin, 
beta-blocker, and sublingual nitroglycerin. Oxygen ill given via 
nual cannula. and morphine i& a.dminiatered for pain control. 
What is the best next step in the management of this patient? 

@ Cardiac catheterization 

® Coronary artery bypass graft 

© Echocardiogram 

@ Repeat EKG ln. 2 hours 

® Systemlc administration of a thrombolytic agent 

Answer: (A) Cardiac catheterization 

Rationale: 
ST-segment elevation myocardial infurction (STEM!) is 
considered a medical emergency and must be treated exp~ 
ditiously. It is caused by a ruptured plaque ln. the coronary 
arteries, which leads to an occluding thrombus. STEM! cri
teria requires angina lasting more than 30 minutes plus ST, 
segment elevation of > 1 mm in two consecutive ECG leads 
along with an elevation of serum troponln. 1t c:an be accom
panied by diaphoresis, dyspnea, palpitations, nausea, or syn
cope. These patients must be treated with standard medical 
therapy and taken immediately to the coronary catheteriza, 
tion laboratory. The goal i& to have a "door to balloon" time 
of less than 90 minutes. Standard medical therapy lnvolves 
ma.xlmizing oxygen delivery with supplemental oxygen. A 
chewable aspirin should be given immediately, and systemic 
anticoagulation with a heparin drip should be instituted as 
soon as pollllible.ln the absence of hypotension, nitroglycerin 
should be given to decrease preload. Beta blockade should be 
commenced as it has been shown to decrease .Infarct size by 
blocking the catecholamine surge. Morphine also decreases 
the catecholamine surge, preload, and pain. 
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2B36 

Key word: Treatment of Oxycodone Toxicity 
Author: Kyle J. Van Arendonk. MD, PhD 
EdiiDr: .Aad Lalit MBBS, MPH 

A 78,year,old woman admitted to the hospital after an 
uneventfullaparoscopic cholecystEc:tomy is given oxycodone 
for pain control She continues to complain of pain overnight 
and l8 given multiple doses of hydromorphone to help her 
rest. The surgical team tinds her lethargic: in the morning and 
notes a respiratory rate of 8 breaths per minute. Wh.ic:h of the 
fullowing is true of the opioid antagoniat that should be given 
to this patient? 

@ A continuotu infiuion should never be Wled 

@ A slow onset of action is expected 

© Severe pain can result with ita use 

@ The drug provides selective reversal of respiratory 
depression without reversing other oploid effects 

® The medication Ja a mixed agonist-antagonist at 
oploid receptors 

Answer: (C) Severe pain can result with itt we 

Rationale: 
Oxycodone, like other opiolcll in cllnic:al use, acts prJmal'
lly u an agoru.t at mu opioid rec:eptnrs in order to provide 
analgesl.a. All oploids can c:awe dose~ependent respiratory 
depression. Other common opioid side effects are nausea, 
constipation, and drowsin.en. Opioid overdose can result in 
profound respiratory depression. The treatment consists of 
administration of an opioid antagonist, most commonly na}, 
axone. Naltrex.one, a long,acting oral agent, is also avallable. 
These drugs are competitiw inhibiton of opioid agonists and 
have relatively univernl antagonist effi!cts at all opioid recep
ton, meaning that all oplold effects will be reversed rather 
than selective ones like respiratory depression. Severe palo 
can therefore re1ult ln postoperative patients if these antago
nists are not administered carefully, and opioid withdrawal 
can abo result in patients with chronic opioid use or opioid 
dependence. 

Naloxone hu a fast onset of action and a short half-life 
and therefore can easily be titrated with incremental doses to 
achieft the desired effects (i.e., improved ventilation without 
complete revenal of analgesia). In cuea of long-acting opioid 
overdole, naloxone lnfuslons can be helpful to prevent recur
rence of retpiratory depreuion. 
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2B37 

Key word: Treatment of von Willebrand 
Disease 
Author: Said c. Azoury, MD 
EdiiDr: N'J.COle M Otandler, MD 

A 45,year,old female is being evaluated for a pancreatic cys-
tic neopliWIL History rewals heavy menses and prolonged 
bleeding after childbirth, and on laboratory analysis she hu an 
lsol.ated prolonged partial thromboplastin time (PTT). Upon 
further questioning ahe states that she hu a family member 
with Type I von Wdlebrand disease. What is the most appro
priate treatment fur this patient prior to undergoing a .major 
operation to remove her pancreatic mus? 

@ Administration of high-dose MG prior to llll"gl!ry, 
followed by treatment with desmopressin (DDAVP) 
thereafter 

@ Intravenatu or intranasal DDAVP at the time of surgery 

© No need fur treatment u long as the patient is clinically 
stable and if laboratory monitoring of von Wlllebrand 
factor (vWF) is normal 

@ Treatment with Factor Vlll:vWF concentrate with close 
monitoring of vWf riltoc:etln cofactor activity levels 

® Treatment wi1h !rem frozen plaama md close monitoring 
of PTT and bleeding time 

Answer: (D) Treatment with Factor Vlll+vWF concentrate 
with close monitoring of vWF rlatocetin cofactor activity 
levels 

Rationale: 
von Will.ebrand dl.seue l8 the most common congenital bleed
ing disorder and re1ulta from deficient or defective vWF. vWF 
is needed for hemostasis in combination with Factor VIII and 
links the GPlb receptor on platelets to collagen. Prothrombin 
time (PT) is generally normal, while PTT can be prolonged. 

Type I dJaeue l8 the most common (70% of cases), and 
Type ill cawea the mo1t severe bleeding. Types I and II are 
autosomal dominant. whereas Type m is autosomal recessive. 
Typl!& I and m usually result in reduced quantity of ci.rcuJ.a.ting 
vWF (often entirely absent in Type III). 'Ifpe I disease can be 
treated with recombinant Factor VID:vWF, cryopreclpltate, 
DDAVP, or conjugated estrogens. Type ill diaeue requires 
Factor Vlll:vWF or cryoprecipitv.W. Type II is actually a defect 
in the vWF molec:ule itself, 10 the patient has enough vWF, but 
lt doa not function correctly. Type nil treated with recombi
nant Factor VIIL-vWF or cryoprecipitate. 

lntravenoua or 1ntranual DDAVP il generally recom
mended in patients with type I disease as initial treatment of 
minor bleeding or at the time of minor surgery in those who 
have shown a prior response. Bleeding should be followed 
clinically and with laboratory monitoring. Factor VllL+vWF 
concentrate can be used if the patient continues to have bleed
ing. This treatment can be supplemented with antifibrinolytic 
and/or topic:al therapies. 
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For major surgeries, such as a Whipple procedure, 
vWF-.Factor vm concentrate is favored over DDAVP, and the 
optimal levels ofvWF r1stoceUn cofactor activity and Factor vm 
levels should be 100 Inwnational Units/dL during the opera
tion and then maintained above 50 International Units/dL for 
7 to 14 days or more u needed. Patients should undergo a 
loading dose of 40 to 60 Units/kg and then dally doses of 20 
to 40 Units/kg in order to achieve these levels. Patients should 
be hospitalized at a location where expertise in management 
is available. High-dose MG is mainly used ifDDAVP treat
ment fails or in patients with acquired antibody-mediated von 
Wlllebran.d disease. 
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Key word: Staging of Soft Tissue Sarcoma 
Author: Emmanouil Pappou, MD 
Editor: Mehran Habibi. MD, MBA 

A 45-year-old woman with no history of trauma or bleeding 
disorders presents with a 4-month history of a slow-grow
Ing mass in her left buttock. A nontende.r; bnm.oblle mass is 
palpated in the left buttock; no palpable lymphadenopathy 
is present. Laboratory values are within normal limits. and 
computed tomography (CT) and magnetic: resonance imag
ing (MRI) show a large intramuscular mass measuring 14 x 
13 x 12 em in the gluteus maximus. with heterogeneous con
trast enhancement. A core-needle biopsy reveals a high-grade 
malignant fibrous histiocytoma. The most appropriate next 
step for adequate staging of this malignancy is: 

@ Bonescan 

® CT of the abdomen and pelvis 

© CT of the chest 

@ CT of the head 

® No further tests for staging are necessary 

Anrwer: (C) CT of the chest 

Rationale: 
Soft tissue sarcomas (STS) are a group of anatomlcally and 
histologically diverse tumors of ex:traskeletal mesenchymal 
origin. grouped together because of shared biologic charac
teristic::a and treatment responses. They account for about 
196 of adult malignancies, and approximately 9,000 to 12.000 
cases of STS are reported annually ln. the United States, lead
ing to 3,000 to 4.000 annual deaths. About 5096 of patients 
diagnosed with sarcoma eventually die of the diaease. 

No identifiable etiology is found in most cases. but a variety 
of factors have been identified to predispose or be associated 
with sarcomas. Genetic predisposition confers a substantial 
risk. Li-Fraumeni syndrome, caused by a gennline mutation 
in p53, and hereditary retinoblastoma, caused by a gennline 
mutation in the Rb gene, are usociated with a significant risk 
fur STS. Type 1 neurofibromatosis and familial adenomatous 
polyposis/Gardner syndrome are also associated with the devel
opment of STS. Past trea1ment with radiation therapy-most 
commonly for breast. head and neck cance.t; and lymphoma
may also lead to STS after an average of 11 to 13 years. Lymph
ecfem.a. due to lymphadenectomy (Stewart-Treves syndrome), 
Dlariasis, or a hereditary abnormality of the lymphatic ducts 
(e.g., congenital lymphedema), has also been linked to the 
development of lymphangiosarcoma. Finally, human immuno
deficiency virus and human herpes virus 8 have been impli
cated in the pathogenesis of Kaposi sarcoma. 

STS can occur at any site throughout the body, but almost 
50% of them are found in the lower limb, partic:ularly in the 
buttock or thigh. They most commonly present as a gradu-
ally enlarging mus, which is painless in about two-thirds of 
patients. A history of recent trauma at the site is often given, 
but there is no evidence that trauma actually causes the 
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malignant change; rather, trauma is thought to merely draw 
attention to a pre-existing condition. The common cWierential 
diagnoses of a benign soft tissue mass, namely hematoma or 
muscle inJury, frequently result in diagnostic delays. 

Any mass that is larger than 5 em. located deep to the mus-
clefiucia,rapidlyenlarging.orpermtingformmethan4weeks 
should lead one to suspect sarcoma. VarlDus radiDloglc tech
niques are used to investigate a soft tissue mass. Including plaln 
films, CT, MRI, and positron emission tomography (PET). Over 
recent years, MRI has become the preferred imaging technique 
for sarcoma& in the United States because it provides good defi... 
nlt!Dn of fasdal planes and the contrast betwun the tumor and 
surrounding structures 1s sharper. However, there is con11icting 
evidence as to whether MRI provides additional clinically use
ful information compared to CT. In most cases, both studies 
are perfurmed. cr is still the most commonly used irnaSing 
technique fur retroperitoneal sarcomas. PET and PET -CT are 
not routinely performed for workup of a sarcoma but may be 
useful in d.et:e«inglocal recurrence or metastatic disease and in 
determining response to chemotherapy. 

Histologic examination is the gold standard for diagnosis of 
STS and an essential part of treatment planning. Small masses 
(<3 em) can be safely removed with an exdslonal biopsy. For 
larger masses (>3 em), a core-needle or indsional biopsy is 
indicated. Biopsy should ideally be performed after an MRI has 
been obtained to prevent misinterpretation of biopsy-related 
changes. Core-needle biopsy has m1n.imal. complications and 
provides a 9796 accuracy In diagnosing malignancy and an 8696 
to 90% accuracy in determining histologic: type and grade of 
STS. If open biopsy is needed, it is important that the incision 
be placed longitudinally along the extremity so that it can be 
resected along with the tumor at the time of definitive surgl.cal 
resection. FNA is lfOt recommended in the initial diagnostic: 
evaluation as it has a lower diagnostic accuracy than oore-needle 
biopsy. More than 50 different histologic: types of STS have 
been deacribed. Malignant fibroWI histiocytoma, liposarcoma. 
and leiomyosarcoma constitute the majority of adult STS. 

Accurate assessment of the extent of diseue is impor
tant to plan appropriate therapy. Sarcomas mainly metas
taslze to the lung via hematogenous spread. Chest bnaglng 
is therefore essential for all patients with STS. Chest x-ray 
is adequate for small ( <5 em) low-grade tumors, whereu 
patients with high-grade, dup-seated, or large tumors 
(>5 c:m) nud a chest CT. Round c:ell/myxold liposarcomas 
commonly metastasize to the abdomen/retroperitoneum 
without any involvement of the lung, and a CT of the abdo
men and pelvis is therefore recommended for this type of 
STS. In addition. angiosarcomas have a high propensity for 
brain metastases, and a CT of the head is recommended as 
part of their preoperative workup. Retroperitoneal sarco
mas spread to both liver and lungs, thus making a CT of 
the chest, abdomen, and pelvis necessary for their stag
Ing. Lymph node metastases occ:ur in <596 of adults with 
STS. A higher rate of about 1096 to 4096 is seen In patients 
with angiosarcoma, rhabdomyosarcoma, clear c:eU, epitheli
oid, or synovial cell sarcoma. Radical lymphadenectomy is 
therefore an integral part of the therapeutic plan for these 
specific subtypes of STS. 

Staging of STS is usually based on the AJCC system 
(Table "Staging of Colorec:tal Cancer•), which uses five 
descriptors, namely tumor size (T), depth (superficial or 
deep), lymph node involvement (N), distant metastasis 
(M), and histologic grade (G). The most bnportant prog
nostic: factors are histologic: grade and tumor size, but other 
factors including site, age, and histologic: subtype influ
ence prognosis as well A postoperative nomogram &om 
Memorial Sloan-Kettering Cancer Center reliably predicts 
12-year sarcoma-specific: death. 

STS require a multim.odality therapeutic approach. Com
plete surgic:al. resection with microscopic:ally negative margins 
(RO) is the cornerstone of therapy. Preoperative or postopera
tive radiation therapy may decrease risk for recurrence. The 
benefit of neoadjuvant or adJuvant chemotherapy following 
optimal local therapy remains uncertain. 

New Statin& Syltem for GIST and Soft·tinue Sarcoma 
7th Edition AJCC SofHiuue Sarcoma Stagln1 $yttem 
Primary Tumor (T) 
TX 
TO 
Tl 

T2 

Rt&lonal Lymph Nod .. (N) 
NX 
NO 
Nl 
Distant Mttlltllis (M) 
MX 
MO 
Ml 

Primary tumor cannot be assessed 
No evidooce of primary tumor 
Tumor l>:5 em in greatest dimension 
Tla Tumor above superficial fascia 
Tlb Tumor invading or deep to superficial fascia 
Tumor >5 c:m in greatest dimension 
T2a Tumor above superficial fascia 
T2b Tumor invading or deep to superficial fascia 

Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 
Regional lymph node metastasis 

Distant metastasis cannot be assessed 
No distant metastasis 
Distant metastasis 

{continued) 
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New Stqin& Syatem far GIST and SofHiuue Sarei:!ma (Continued) 

7th Edition AJCC Soft·thtue Sarcoma -...,, SJ1Uim 
Hlltopl'lttolo&lctl Grade (G),_ ______________ _ 
GX 
Gl 
G2 
G3 
Stqe Groupin1 
Sta e I 

A 

B 

Stage II 
A 

B 

Stage Ill 

Grade cannot be assessed 
Grade 1 
Grade 2 
Grade 3 

Tla NO MO Gl, GK 
Tlb NO MO Gl, Glt 
T2a NO MO Gl, GK 
T2b NO MO Gl, Glt 

Tla NO MO G2, G3 
Tlb NO MO G2, G3 
T2aNOMO G2 
T2b NO MOG2 
T2a, T2b NO MO G3 
AnyTNl MOAnyG 

Stage IV Any T Any N Ml Any G 
7th Edition AJCC GIST Stl@!& System 
Primary Tumor (T) 
Tx 
TO 
T1 
T2 
T3 
T4 
Re&ional Lymph Node• (N) 
Nx 
NO 
Nl 
Dlltlnt Metutula (M) 
MO 
Ml 
St:ace Groupin&-Gadtic GIST 
Stage I 

A 
B 

Stage II 

Stage Ill 
A 
B 

Stage IV 

Primary tumor cannot be assessed 
No evidence of primary tumor 
Tumor~2 em 
Tumor >2 em but s5 em 
Tumor >5 em but siO em 
Tumor>lO em 

Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 
Regional lymph node metastasis 

No distant metastasis 
Distant metastasis 

T1 or T2 NO MO Low mitotic rate 
T3 NO MO Low mitotic rate 
Tl, T2 NO MO High mitotic rate 
T4 NO MO Low mitotic rate 

T3 NO MO Higb mitotic rate 
T4 NO MO High mitotic rate 
Any T Nl MO Any Rate 
Any T Any N Ml Any Rate 

Stqe Grouplnc-SmaH lntttUna.l GlST 
Stage I T1 or T2 NO MO low mitotic rate 
Stage II T3 NO MO Low mitotic rate 
Stage Ill 

A 

B 
Stage IV 

T1 NO MO High mitotic rate 
T4 NO MO Low mitotic rate 
T2, T3, T4 NO MO High mitotic rate 
Any T Nl MO Any rate 
Any T Any N Ml Any rat& 

AdaP!lld fiU!l: Edge SS, Byrd DR, Comp!Dn CC, eds. AJCC cancer Stagiflg M.:lnual. 7th ed. New York, NY: 
Sprilger, 2010. 
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2B39 

Key word: Technique of Component 
Separation for Ventral Hernia Repair 
Author: Jens U. Berli, MD 
Editor: Anthony P. Thfiu:o, DDS, MD, FACS 

You evaluate a 42-year~ld patient who presents to you 
6 months after a complex abdominal operation that resulted 
in a prolonged open abdomen that was left to granulate in 
over a piece of synthetic absorbable mesh. with a resultant 
abdomlnal wall hernia. He now presents for definitive repair 
of his large ventral hernia. You decide that he is a good can· 
didate for a ventral hernia repair with component separation. 
What are the key steps to thi& repair? 

@ Excise the mesh. free the rectus sheath and the aponeu
rosis of the external oblique, separate the entire red:us 

muscle from its lateral attachment repair the fasda. and 
place mesh bilaterally over the lateral external oblique 
defects 

@ Excise the mesh. raise large subcutaneous flaps. and 
primarily close the fascia 

© Excise the mesh. raise large subcutaneous flaps. 
free the rectus sheath and the aponeurosis of the exter, 
nal oblique, perform a lateral relaxing inciaion in the 
external oblique, and then primarily close the fascia 

@ Excise the mesh, separate the retromuscular space, and 
place an underlay and overlay mesh 

@ Overlay mesh over the prior repair after raising 
large subcutaneous flaps 

Answer: (C) Excise the mesh, raise large subcutaneous flaps, 
free the rectus sheath and the aponeurosis of the external 
oblique, perform a lateral relaxing in.dslon in the external 
oblique, and then primarily close the fascia 

Rationale: 
Component separation Is a teclullque for repair of complex 
abdomlnal wall defects that has been developed mal.nly over 
the last decade. Separation of the external oblique from the 
red:us sheath and &om the internal oblique can add an addi
tional10 em of length to each side of the fascia (see figure). 
Usually the repair Is enforced by an overlay mesh to but
tress the repair. Further length can be achieved by lnclslng 
the posterior sheath above the arcuate line. With extensive 
component separation, attention must be given to preserving 
major perforating vesaels as flap necrosis is a feared complic:a~ 
tlon. Stlll under investigation and not yet widely appll.ed are 
minimally invasive component separation with laparoscoplc 
sutures and intraperitoneal sublay mesh. 

Overall ventral hernias can be repaired with or without 
mt!$h. Placement of mesh can be Intraperitoneal, underlay, 
overlay, or in a sandwlcl\ fashion. Mesh-free repair can be 
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oblique muscle 

Component sepanlfion technique. Reprilted wittl permission from: Fitzgibbons RJ, Cemaj S, ~m TH. Abdominal wall hernias. In: ~llolland MW, Lillemoe KD, 
Doherty GM, Maier RV, Simeone OM, Up~reh GR, Jr, ads. Gre911Nkfs SWgery: Scientffic Princ~tes & Practice. 5th ed. Philade~hia, PA: Lippincott Wiliams & 
Wilkins, 2011:1187. 

acl:rleved by simple subcutaneous flaps or component separa, 
tion technique. With all ventral hernias, the recurrence rates 
are high. The prlndples to success are: 

• Physiologic placement of mesh if possible (intraperi~ 
toneal preuure hold& mesh in place if placed under 
perltonewn) 

• Me&h should overlap and be fixate<!. at leut 4 em beyond 
the defect 

• Repair should be done with the least tension possible 

Underlay mesh either retromuscular or intraperitoneal is 
still the preferred method with the lowest recurrence rates. 
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2B40 

Key word: Contraindications to Laparoscopic 
Inguinal Hernia Repair 
Author: Kyle J. Van Arendonlc. MD, PhD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 65-year-old man is referred to you for management of a 
recurrent, reducible left-aided inguinal hernia. He initially 
underwent an. open Lichtenstein repair 3 years ago. He has 
a history of coronary artery disease, myocardial infar<:tion, 
severe chronic obstructive pulmonary dlsease (COPD), and 
prostate cancer treated with a radical retropubic: prostateo
tomy and radiation 2 years ago. He takes low-dose aspirin. a 
beta-blockez:. and a statin. What should you tell him regarding 
the choice between open and laparoscopic repair of his r~ur
rent ingulnal hernia? 

@ His cardiopulmonary disease makes the laparoscoplc 
approach preferable 

@ His hernia should be repaired laparoscop1cally be<:ause 
of his previous prostatectomy 

© His hernia should be repaired open because lt Is 
recurrent 

@ His hernia should be repaired open because of his 
history of pelvic radiation 

@ His use of aspirin is a contraindication to laparoscoplc 
repair 

Answer: (D) His hernia should be repaired open because of 
his history of pelvic radiation 

Radon ale: 
Unilateral primary inguinal hernias can be corrected with 
either a laparoscopic or open repair with me&h, and the choice 
generally depends upon surgeon experience and patient pref
erence. Most studies have found that laparoscopic: repairs, 
most comm.only performed via either a transabdominal pre
peritoneal (TAPP) or totally extra.perltoneal (TEP) approach. 
have less postoperative pain, provide a faster return to normal 
activities, and have similar recurrence rates compared to open 
repairs. 

Laparoscoplc repairs offer significant benefits and have 
been espedally useful in the treatment of recurrent hernias 
(especially those that were lnitially repaired with an open 
approach) and bilateral hernias. For recurrent hernias. the 
laparoscopic approach provides a definitive diagnosis when 
the diagnosis of recurrence is uncertain, avoids dissection in 
scarred tissues (and thereby min1mlzes the chance of injury 
to the cord structures), and allows for complete visualization 
of the myopec:tineal orifice and thereby better identification 
of femoral hernias, which have been shown to account for 
9% of recurrent h.emlas. For bilateral hemlas, the laparo
scopic approach allows slmultaneous repair of both sides 
without additional incisions. Finally, laparoscoplc repairs may 
also offer significant advantages to obese patients (avoids the 
risk of wound complications after groin dissection) and to 
women (because synchronous femoral hernias are frequently 

present in women at the time of inguinal hernia repair and 
can be slmultaneously repaired when noted). 

Laparoscopic inguinal hernia repairs are inappropriate for 
some patients, however. Patients who are unlikely to tolerate 
general anesthesia or pneumoperitoneum because of severe 
cardiopulmonary disease should instead undergo an open 
repair under local anesthesia. Patients with previous lower 
abdominal surgery, pelvic radiation, or preperltoneal surgery 
(such as radical retropubic prostatectomy or preperitoneal 
placement of a kidney transplant) are also best served by an 
open rather than. Iaparoscoplc repair. While the current use 
of antiplatelet agents or systemic anticoagulation ls also con
sidered a contraindication to laparoscopic inguinal hernia 
repaiz:. the use of low-dose aspirin is not. Finally, patients with 
strangulated hernias should be repaired open beause field 
contamination may make nece.ssary a primary repair without 
mesh. 
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2841 

Key word: Criteria for Liver Transplantation in 
Patients with Hepatocellular Carcinoma 
Author: Emmanouil Pappou. MD 
Editor: Michael A. Choti, MD, MBA 

Acc:ording to the Milan criteria, which of the following must 
be true for a patient with hepatocellular carcinoma (HCC) to 
be a candidate for liver transplantation? 

@ If three tumors are present they all have to be 3 em or 
less in diameter 

@ If a single tumor ill present. it has to be larger than 5 an 
in diameter 

© If a single tumor ill present. it has to be muiller than 
8 an in diameter 

@ If multiple tumors are present. the total tumor 
diameter should not exceed 8 em 

® If multiple tumors are present. they all must be in the 
same lobe 

Answer: (A) If three tumors are present. they all have to be 
smaller than 3 em 

Rationale: 
HCC is the fifth most common solid malignancy worldwide 
and the third leading cause of cancer death. accounting fur 
over half a million deaths across the globe annually. Although 
it is a less common disease in the United States, its incidence 
ha& been rising and is projected to further increase over the 
coming decades as a consequence of high hepatitis C virus 
(HCV) infection rates. The majority of HCC arises in the face 
of underl:ying liver clrrhosls and the main factors are chronic 
hepatitis B and C i.nfec:tion. alcohol abuse, and nonalcoholic: 
fatty liver disease. 

Management of patients with HCC ill complex. and treat~ 
ment options range from local ablative therapies to systemic 
chemotherapy. Ablative techniques include radiofrequency 
ablation (RFA) and microwave ablation. RFA is considered 
an effective alternative to resection in patients with small 
(s3 em) tumors, used percutaneously in the maJority of cases. 
and gready limited by tumor size and location. Microwave 
ablation is a pro.misl.ng new modality that could potentially 
prove more effective than RFA in treating larger tumors; how, 
ever, experience with this new technique ill still limited. 

Advances in surgical technique and perloperative care 
have established surgery as the primary curative therapy, with 
either liver resec:tion or liver transplantation. Unlike ablative 
treatment modalities, surgery allows complete pathologic: 
evaluation of the specimen. Liver resection ha& been the 
primary surgical treatment for HCC, especially in nondr
rhotic patients but also in selected patients with well-com
pensated cirrhosis and preserved liver function. Resection 
is widely applicable, as it is not constrained by tumor size or 
location. Its success depends on the ability of the surgeon to 
achieve complete resection and maintain a posthepatectomy 
liver remnant with adequate perfusion, blllary drainage, and 

volume that will ensure suffi.dent liver function. Resection 
with wide margins (1 to 2 em) is recommended. Resection of 
single large tumors (>10 em) has been associated with favor, 
able outcomes, suggesting that size alone ill not a c:on.trai.n.
dication for resection. The overall 5-year survival after liver 
resection for HCC Is 25% to 50%, with ~urrence seen in up 
to 8096 of patients. 

Liver transplantation is the most attractive therapeutic: 
option for patients with HCC and cirrhosis because it removes 
both detectable and undetectable t.umors together with the 
remaining liver that is at risk for tk lfOVO HCC. Moreover. 1t 
treats &lmultaneously the underlying cirrhosis and prevents the 
development of future complications associated with portal 
hypertension and liver failure. Early experience with liver~ 
plantation as treaiment fDr HCC in the 19801 had quite poor 
outcomes. lhJs unfavorable early experienu led to the identi
ncation of factors de1inlng a group of patients with HCC who 
would ma:ximally benefit from liver transplantation. 

In a landmark study from Milan in 1996, Mazzafero et at. 
reported a 4-year survival of 7596 after liver transplantation in 
patients with cirrhosis and HCC if liver transplantation was 
restricted to patients who had (a) a slngle twuor up to 5 em or 
(b) up to three tumors each 3 em or less in diameter, with no 
evidence of macrovascular invasion or extrahepatic disease. 
The •MUan criteria" were subsequently adopted by the United 
Network from Organ Sharing (UNOS) in 2002 and are cur
rently considered the gold standard for selection of patients 
with HCC for liver transplantation. Since then, several studies 
from around the world have validated these restrictive crite
ria. Unlike liver resectl.on. transplantation is not restricted by 
the underlying liver function, although advanced cirrhosis is 
assoclated with worse survival after transplantation. 

Transplantation for HCC remains severely limited by 
organ availability. Median time to transplantation in the 
United States can range from 9 to 12 months from time of 
initialllsting. with 25% to 4096 dropping from the waiting list 
due to either disease progression leading to lneligibWty or 
death. More recent studies have challenged the Milan crite
ria. reporting comparable outcomes after transplantation for 
more advanced stage tumol'!l. Still. for patient& beyond Milan 
criteria, liver transplantatlon is currently considered only on a 
highly selective basis. 

References: 
Jarnagin W, Chapman WC, Curley S, et at. Surgical treatment 

of hepatoc:ellular carcinoma: expert consensus statement. 
HPB (O:iford). 2010;12(5):302-310. 

Mazzaferro v, Regalia E, Docl R, et al. Liver transplantation for 
thetreatmentofsmallhepatocellularcardnomasinpatients 
with cirrhosis. N Eng/! Med. 1996;334(11):693-699. 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 2 351 

2B42 

Key word: Treatment of Neurogenic Shock in 
a Quadriplegic 
Author: Brenessa M Lindeman, MD 
Editor: Kent A. Stevens. MD, MPH 

An ll,year-old girl was riding a horse when she was thrown 
approximately 2.44 m (8 ft). She was reported to have lost 
consciousness and was not ambulatory at the scene. Upon 
arrivaL vital signs are now a pulse of 58 beats per minute. 
blood pressure of 81/47 mm Hg, and respiratory rate of 
18 breaths per minute. Physical examination is notable for a 
laceration over the left temple, tenderness to palpation over 
C6, and 2/5 strength in all four eldremities. Which of the fol~ 
lowing is the most appropriate next step in management? 

@ Give atropine 

@ Initiate dobutamine drip 

© Initiate dopamine drip 

@ Initiate phenylephrine drip 

@ Provide crystalloid bolus 

Answer: (E) Provide crystalloid bolus 

Rationale: 
Acute injury to the cervical or high thoracic spine can result 
in disruption of sympathetic vasomotor fibers. Loss of these 
impulses may result in hypotension, bradycardia, decreased 
cardiac: ou1put. decreased peripheral vasc:ular resistance. 
increased vasc:ular capacitance, and decreased venous return 
(i.e., neurogenic shock). This is clusically descn'bed on phys~ 
cal e:xamination as bradycardia and hypotension in a patient 
with warm extremities and motor and/or sensory deficits 
indicative of spinal cord inJury. 

In a patient with multiple traumatic injuries, other causes 
of hypotension including hemorrhagic shock, tension pneu~ 
mothorax. and c:ardiogenic shock must be excluded. Indeed. it 
has been reported in the literature that in a subset of patients 
with spinal cord injuries associated with penetrating trauma. 
only the minority of patients (7%) presented with the clas-
sic findings of neurogenic shock. One key feature that often 
distinguishes neurogenic shock from hemorrhagic shock is 
the absence of the typical reflex tachycardia that oc:curs with 
hypovolemia. The loss of all sympathetic tone, including 
the adrenal medulla, may also limit systemic catecholamine 
release, contributing to diminished vasomotor tone. 

Administration of vasopressors will serve to improve vas
cular tone, but adequate intravasc:ular volume must first be 
obtained in order to exdude hypovolemia as the cause of the 
patient's hypotension. In terms of specific vasopressors, phen, 
ylephrine is an ideal choice if the patient is tachyc:ardic, while 
dopamine is preferred if the patient is bradycardic. 
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2843 

Key word: Treatment of Obturator Hernias 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Mark D. Duncan. MD, FACS 

An 87-year--old woman presents with 2 days of lower abdomi
nal pain. nausea. and em.eais. She is tachycardic but afebrile 
with a normal white blood cell count. Her abdomen is soft 
but mil.dly tender. Extension and medial rotation of her right 
leg produces pain in the right medial thigh. After resuscita
tion, the most likely operative intervention required for this 
patient is: 

@ Inguinal approach for repair of incarcerated femoral 
hernia 

@ Laparosc:opic appendectomy for acute appendicitis 

© Laparotomy for repair of incarcerated femoral hernia 

@ Laparotomy for repair of incarcerated obturator hernia 

® Laparotomy for repair of incarcerated sciatic hernia 

Answer: (D) Laparotomy for repair of incarcerated obturator 
hernia 

Rationale: 
Obturator hernias comprise a rare subset of abdominal wall 
hernias and are most frequently seen in thin. elderly women. 
They carry the highest mortallty of all abdominal hernias. 
given their frequent association with acute bowel obstruc
tion and their frequent oc:c:urrenc:e in elderly patients with 
multiple co-morbidities. Small bowel is the most common 
intra-abdominal organ present in an obturator hernia, and 
intestinal obstruction is seen in over 8096 of patients present
ing with an obturator hernia. 

Because obturator hernias frequently present with non
specific symptoms and no externally palpable hernia. they are 
often challenging to diagnose. A positive Howship-Romberg 
sign. characterized by pain extending down the medial thigh 
upon abduction, extension, or internal rota.tl.on of the knee, 
is the most specific clinical sign of an obturator hernia and is 
caused by compression of the obturator nerve by the hernia 
sac. This sign is present in only about half of patients with 
obturator hernias, so a high index of suspic:lon is required to 
establish the diagnosis. Occasionally, incarcerated obturator 
hernias may be felt as a mass on rectal examination. Com
puted tomography (CT) scan frequently will demonstrate the 
defect as well. but for patients with obstructive symptoms. 
prompt operative management is paramount. Many obturator 
hernias are in fact not diagnosed pre--operatively but rather 
during an emergent operation for bowel obstruction and/or 
ischemic bowel. 

Surgical repair is necessary for all obturator hernias; 
conservative management has no role. Exploratory lapa
rotomy though a lower midline incislon provides the best 
exposure for repair of obturator hernias. The incarcerated 
bowel ill first reduced. incising the obturator membrane to 
facilitate exposure as neassary, and then assessed for viabil
ity. The hernia opening is then either closed with a running 

layer of polypropylene or nylon suture or closed with mesh 
If no bowel contamination has occurred. In cases diagnosed 
pre--operatively in which there 1s no suspicion for ischemic 
bowel. obturator hernias can also be repaired through a mid, 
line extraperitoneal approach or through an anterior thigh 
exposure. 
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2B44 

Key word: Early Initiation of Enteral versus 
Parenteral Nutrition 
Author: Joshua C. Grimm, MD 
Editor: Elliott R. Haut. MD, FACS 

A 75-year-old male undergoes a right upper lobectomy for 
squamow cell cancer of the lung. His postoperative courae is 
complicated by prolonged intubation secondary to his under
lying chronic obstructive pulmonary disease. The Intensive 
care team. would l1ke to begin nutrition due to the patient's 
poor nutritional status. Which of the follow is true concerning 
opt:ion& for feeding thia patient? 

® Early enteral nutrition is associated with an increased 
duration of mechanical ventilation 

@ Glutamine supplementation has been proven to 
decrease mortality in the critically ill 

© In recent trials, late parenteral nutrition has been asso· 
ciated with fewer complications in comparison with 
early parenteral feeding 

@ Postpyloric enteral feedings are preferred to gastric 
feedings In regvds to overall nutrition and complica
tions 

@ Supplem.enting enteral nutrition with parenteral support 
to ensure adequate caloric intake 1s trot advocated 

Answer: (C) In recent trials, late parenteral nutrition has 
been associated with fewer complications In comparison with 
early parenteral feeding 

Radon ale: 
It is clear that nutrition, including both enteral and/or par
enteral, has benefits in critically 1l1 patients. Recent debates 
have centered on the advantages and applications of each 
method. A recent study showed superiority in delaying par~ 
enteral nutrition due to a decrease in the rates of l.nfedion 
and ch.olestasis. Several studies have shown that. while there 
1s a benefit of enteral nutrition over parenteral nutrition. 
there is also no harm in supplementing enteral nutrition with 
parenteral forms in order to ensure adequate caloric intake 
(however, no reduction in mortality was seen with this caloric 
supplementation). 

Enteral nutrition has been almost universally accepted as 
a preferential means of feeding patients. Originally, it had 
been thought that postpyloric feeding would be superior to 
gastric feeding (spedfically in terms of the risk of aspiration). 
Recent studies, howeveli have shown no benefit to duodenal 
or Jejunal feeding in the majority of patients. While previous 
reports suggested that glutamine, the amino acid utilized by 
small bowel enterocytes. should be added to parenteral for~ 
mulatl.ons to enhance T -cell activity and ensure integrity of 
the small bowel mucosa, a recent randomized trial in c:riti
cally 1l1 patients with multiorgan fallure found that the use of 
glutamine did not improve clinical outcomes and instead was 
associated with an increased risk of mortality. 

References: 
Casaer MP, Mesotten D, Hermans G. Early versus late par

enteral nutrition in critically ill adults. N Eng/ I Med. 
2011;365(6):506-517. 
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Key word: Embryology of Indirect Hernias 
Author: Bonnie E. Lonze, MD, PhD 
Editor: F. Dylan Stewart MD, FACS 

Failure of the processus vaginalis to obliterate during embryo, 
logic development can lead to which of the following? 

@ Communicating hydrocele 

® Hydrocele of the cord 

© IndJrect lngulnal hernia 

@ Scrotal hydrocele 

® All of the above 

Answer: (E) All of the above 

Radonale: 
During the third month of gestation. the processus vagi, 
nalis form11 u an outpouching of the venaal peritoneum. 
In males, the testes pass by way of the processus vaginalis 
through the lnternallngulnal. ring between months 7 though 
9 of gestation. Normally, the proc:es.sus vaglnalis ultimately 
obliterates, closing the communication between the perito, 
neal cavity and the scrotum. Indirect inguinal hernias and 
the various types of hydroceles are all the result of a fall
ure of the processus va.ginalis to completely obliterate. A 
widely patent processus vaginalls, through which bowel 
may pass into the scrotum, is an indirect inguinal hernia. A 
more narrowly patent processus vaginalis, whereby there is 
communication between peritoneal fluid and the scrotum, 
is a communicating hydrocele. Obliteration of the proces
sus vaginalls proximally but not d.tstally results in a scrotal 
bydroc:ele. Obliteration of the processus vaginalis proximally 
and distally but incompletely within the midportion of the 
spermatic cord results In a cord hydrocele. 

Reference: 
Malangoni MA, Rosen MJ. Hernias. In: Townsend CM, Beau

champ RD, Evers BM. Mattox KL, eds. Sablswn TeJctbook 
of Surgery. 19th ed. Philadelphia, PA: Saunders Elsevier; 
2012:1114-1140. 

2846 

Key word: Etiology of Shock after 
Aneurysm Repair 
Author: Brenessa M. Lindeman. MD 
Editor: Ymg Wei Lum, MD 

A 68,year,gld man was found to have a 6.2-c:m infrarenal 
abdominal aortic aneurysm (AAA) on computed tomography 
(CT) and underwent an elective open AAA repair. His post
operative course was unremarkable until postoperative day 3 
when his vital signs reveal a pulse of 128 beats per minute, 
blood pressure of 89/45 mm Hg. and oxygen saturation of 95% 
on room air. Physical examination is notable for an increu
ingly distended abdomen, and the nurse notes that the patient 
had an episode of bloody bowel movement earll.er In the day. 
What is the most likely etiology of shoc:k in this patient? 

® Bleeding from the proximal graft anastomosis 

@ Bleeding from unrecognized injury to a retroaortic renal 
vein 

© Rupture of a pseudo aneurysm. at the graft site 

@ Sepsis from graft infection 

® Sepsis from sigmoid colon ischemia 

Anrwer: (E) Sep&is from sigmoid colon lsc:hemia 

Rationale: 
The inferior mesenteric: artery supplies branches that extend 
from the splenic: flexure to the znid,rectum and is often sacri, 
ficed during AAA repair. Loss of thia arterial supply can lead 
to ischemia of the left colon. which typically presents with aci
dosis, abdomlnal distention. and bloody stools. The diagnosis 
is most easily made with flexible slgmoidosc:opy but may also 
be seen on CT of the abdomen and pelvis. Despite loss of the 
superior rectal artery, which is the continuation of the inferior 
mesenteric artery, the rectum is often spared from the region 
of ischemla, given its additional blood supply from the middle 
rectal artery and inferior rectal artery (both originating from 
the internal iliac: artery). 

Aggressive fluid resuscitation and antibiotics may suffice 
when only mucoaal ischemia is present. However, in the pres
ence of full-thickness necrosis or if the patient demonstrates 
signs of sepsis or frank peritonitis, surg1c:al.lntervention with 
colectomy and end colostomy is required. 

Reference: 
Schermerhorn M, Nedeau AE. Type IV thoracoabdominal, 

infrarenal. and pararenal aortic anew:yam11. In: Fischer JE, 
ed. Mastery of Surgery. 6th ed. Phlladelphla, PA: Lippincott 
Wllliams Be Willdns; 2012:221.2-2218. 
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Key word: Treatment of Tumor of the 
Bronchus 
Author: Kyle J. Van Arendonlc. MD, PhD 
Editor: Robert A. Meguid, MD, MPH 

An otherwise healthy, physically active 45-year-old woman is 
referred to you for management of a 1.5-cm. pulmonary car
cinoid twnor emanating from the right upper lobe bronchus. 
The tumor is obstructing the orifice of the right upper lobe 
bronchus without involvement of the right mainstem. bron
chus or the bronchus intermedius. No nodal enlargement was 
seen on computed tomography (CT) of the chest. Which of 
the following management options is most appropriate? 

@ Neoadjuvant chemoradiation 

@ Right carina! pneumonectomy with mediastinal lymph 
node sampling 

© Right pneumonectomy with mediastinal lymph node 
aampling 

@ Right upper lobe sleeve resection with tumor-free 
margins and mediastinal lymph node sampling 

@ Right upper lobectomy with mediastinal lymph 
node sampling 

Answer: (D) Right upper lobe sleeve resection with tumor
free margins and mediastinal lymph node sampling 

Rationale: 
Carcinoid tumors are a relatively uncommon type of lung can
cer. However. after the gastrointestinal tract the lung is the 
second most common site of origin for carcinoid twnors. They 
are neuroendocrine tumors and arise from the Kulchltsky 
cells of the bronchus. Carcinoid tumors are classified as typi· 
cal or atypical based upon the frequency of mitoses and the 
presence or absence of necrosis on pathologic examination. 
While both typical and atypical carclnoid twnors may metas
tasize, atypical cardnoids are more aggressive, tend to occur 
more peripherally and in older patients, and have poorer sur
vival rates compared to typical carcinoids. 

Typical carcinoid tumors are usually centrally located 
tumors that arise from the major bronchi Patients usually 
present with cough. recurrent pneumonia, and hemoptysis. 
The presence of carcinoid syndrome is usually associated with 
hepatic metastases, and therefore with atypical carcinoids. 
Diagnosis is typically made with cr Imaging of the chest, 
taldng note of any perlbronc:h1al or mediastinal lymph node 
enlargement. followed by bronchoscopy with biopsy (for cen
tral tumors) or transthoracic needle aspiration (for peripheral 
tumors). 

Smgery is the mainstay of treatment for isolated pulmo
nary carcinoid twnors and is frequently curative, as metas
tases are rare. Bronchoscopy is essential for determinlng the 
location of central carcinoid tumors and relation to unin
volved bronchus, thereby providing information neceiiSIU'f for 
planning for smgical resection. Mediastinoscopy with biopsy 
is performed on patients with lymph node enlargement on 

CT. M.ed1astinaJ. nodal involvement should prompt multidis
ciplinary review and consideration of neoadjuvant chemo
therapy versus resection followed by adjuvant chemotherapy. 

Centrally located carcinoid tumors without evidence of 
nodal involvement are treated if possible with a parenchymal
sparing sleeve resection, which offers survival outcomes simi
lar to lobectomy or pneumonectomy. Margins need to be free 
of tumor on frozen section pathologic evaluation, and medi, 
astinal lymph node dissection should be performed to aid 
in staging. treatment, and guidance of further management. 
Peripheral cardnoids are generally treated with a lobectomy. 
Neoadjuvant chemotherapy can also be considered for atypi
cal carclnoids with N2 or N3 nodal involvement. 

The technique of carina! pneumonectomy resects the 
entire lung and ipsilateral m.ainatem bronchus, reanasto
mosing the contralateral malnstem bronchus to the trac:h.ea.. 
Thls ls useful for tumors involving the proximal malnstem 
bronchus where resection to negative margins does not leave 
enough bronchial tissue to permit stapled or sewn closure of 
the bronchial cuff. 

References: 
Blackmon SH. Valporciyan AA. Thoracic malignancies. In: 

felg BW, Ching CD, eds. The M.D. Andersot~ Surgtcal 
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Key word: Monitoring Treatment of Low
molecular-weight Heparin 
Author: Kyle J. Van Arendonk, MD, PhD 
Editor: Elliott R. Haut MD, FACS 

A 76-year-old man is on systemic anticoagulation with low
molecular-weight heparin (LMWH) for a recently diagnosed 
deep venous thrombosis. He has presented twice to the 
emergency department in the past week with epistaxis that 
requires nasal pacldng for hemostasis. Today he returns to 
the emergency room after falling down the steps to his front 
door. A thorough examination reveals no injuries. What is the 
most appropriate management of hi& anticoagulation moving 
forward? 

@ Check weekly activated partial thromboplastin time 
(aPTT) and adjust LMWH dose accordingly 

@ Check weekly plasma anti-Factor Xa levels and adjust 
LMWH dose accordlngl.y 

© Convert to unfractionated heparin 

@ Convert to war&rin 

® Stop anticoagulation and arrange for placement of an 
inferior vena cava (IVC) filter 

Answer: (E) Stop anticoagulation and arrange for placement 
of an inferior vena cava (IVC) filter 

Rationale: 
Treatment of venous thromboembolism (VTE) with systemic 
anticoagulation reduces the ri.!lk: of pulmonary embolism (PE). 
extension of the thrombosis, and re<:W.'Nnce of the throm
bosis. Anticoagulation can be achieved with an intravenous 
unfractionated heparin bridge while initiating warfarin or 
alternatively with 1.MWH, which has a lower risk of hemor
rhage compared to unfractionated heparin. LMWH can be 
administered subcutaneously in the outpatient setting and 
does not require routine serum monitoring. In rare dr<:um
stanQeS, such as in patients with renal failure, LMWH can be 
monitored by measurement of plasma anti-Factor Xa activ
ity, but correlation with the ri.!lk:s of bleeding and thrombosia 
recurrence is not great. Because LMWH has some anti-Factor 
na activity, the partial thromboplastin time (PTT) can also be 
prolonged but is not considered an adequate monitoring test 
for adjusting LMWH dosing. 

The most common complication of systemic: anticoagula
tion is bleeding. Patients with VTE who experience bleeding 
complications, as well as patients with &ilure of anticoagu
lation, a contraindication to anticoagulation, or excessive 
anticoagulation risks (e.g., elderly patient& with a high risk 
of &lls), should be considered for insertion of an IVC filte.t; 
which provides excellent (>9596) protection apst PE. The 
patient above has experienced bleeding c:ompllc:ations and is 
also at high risk of falls, both reasons to discontinue antico· 
agulation and instead place an IVC filter for prevention of PE. 

References: 
Henke PK. Venous thromboembolism: diagnosis, prevention, 

and treatment. In: Cameron JL, Cameron AM, eds. Cur· 
rent Surgical 'Ihutlpy. lOth ed. Philadelphia, PA: Mosby; 
2011:867-873. 

Kaufman JA. Kinney TB, Streiff MB. et al. Guidelines for 
the use of retrievable and convertible vena cava filters: 
report from the Society of Interventional Radiology mul
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Key word: Nerve Injury During Laparoscopic 
Inguinal Hernia Repair 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Nicole M Chandler, MD 

Radonale: 

During laparoscopic inguinal hernia repair, which nerve is 
most likely tD be injured by tacking of the mesh? 

During laparoscoplc: repair of inguinal hernias, d\e lateral 
femoral cutaneous nerve and the femoral branch of the geni, 
tofemoral nerve (GFN) are at greatest risk to be injured. These 
nerves lie withJn d\e so,called "trlangg.e of pain~ Typically 
nerve injury occurs as a result of entrapment from tacldng 
devices and can be avoided by taking care not to place tacks 
more than a few centimeters lateral to the internal inguinal 
ring. Injury to the lateral femoral cutaneous nerve causes pain 
and paresthesia& in d\e thigh. Injury to the femoral branch of 
the genitofemoral nerve causes pain and parestheslas in the 
skin over the femoral triangle. Unlike 1n open inguinal her, 
nia repairs, the ilioinguinal and iliohypogastric nerves are not 
encountered with a laparoscopic approach. The femoral nerve 
is also typically not encountered during this dill section. 

® Femoral nerve 

@ Dioingulnal nerve 

© Diohypogastrlc nerve 

@ Lateral femoral cutane<>us nerve 

@ Obturator nerve 

Answer: (D) Lateral femoral cutaneous nerve 

References: 
Garcla-Rulz A, Web~Sanchez A. Laparosc:oplc transabdom, 

inal preperltoneallnguinal hernia repair. In: Fischer JE, ed. 
Mastery of Surguy. 6th ed. Phlladelphla, PA: Upplnc:ott 
Williams & Willcins; 2012:2085-2090. 

Tetik C, Arregui ME, Dulucq JL, et al. Complications and 
recurrences assodated wid\ laparoscoplc repair of groin 
hernias. swr Endo.te. 1994$8(11):1316-1322. 
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Key word: Nerve Injuries Associated with 
Lithotomy Positioning 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Susan L. Gearhart MD 

A 45,year--old woman with ulcerative colitis undergoes a lap, 
aroscopic: total proctocolec:tomy with ileal pouch and anal 
anastomosis. It Is a technically challenging procedure, and 
the total operating time is 14 hours. The following morn
ing. the patient complalns of pain. numbness, and weakness 
on the lateral aspect of the left foot and leg. The most likely 
diagnosis is: 

® Common peroneal nerve injury 

® Compartment syndrome 

© Femoral nerve Injury 

@ Lateral femoral cutaneous nerve iz14ury 

® Sciatic nerve injury 

Answer: (A) Common peroneal nerve injury 

Rationale: 
Lithotomy positioning can result in peripheral nerve iz14uries 
that result in signifu:ant morbidity for patients, and therefore 
c:areful attention to positioning and padding is important. 
Patients who are thin and those who undergo prolonged oper
ating times in the lithotomy position are at greatest risk for 
a lower extremity nerve iz14ury. The common peroneal nerve 
is the nerve most commonly iz14ured as a COIUiequenc:e of 
lithotomy posltlonJng, though femoral, obturatot; and sciatic 
neuropathies have been reported as well Common peroneal 
neuropathy generally presents with weakness, pain. and par
esthesias in the affec:ted lower leg and foot. 

Reference: 
Warner MA, Martin JT. Schroeder DR, et al. Lower-extremity 

motor neuropathy usociated with surgery performed on 
patients in a lithotomy positl.on.. Alwthuidogy. 1994$81: 
6-12. 

2B51 

Key word: Neurologic Findings Associated 
with Brain Death 
Authors: Said C. Azoury, MD, and Kyle J. Van Arendonk:. 
MD, PhD 
Editors: Elliott R. Haut, MD, FACS, and Pamela A. Lipsett, 
MD, MHPE, FACS, FCCM 

A neurologist Is called to the intensive care unit and asked 
to evaluate a patient for brain death. Which of the following 
is true regarding the clinical examination and con1irmatory 
studies for brain death? 

® A positive apnea test occurs when oxygen saturation 
drops below 85% after adequate pre oxygenation 

® Ancillary tests such as electroencephalography (EEG) 
can be used in place of the physic:al examination to 
diagnose brain death when performing the neuroloaic: 
examination proves to be exceedingly difficult 

© Brain death statutes are standardized across all SO 
states In the United States 

@ Brainstem reflexes but not spinal reflexes must be 
absent to confirm brain death 

® The patient must not be under the effect of paralytic 
drugs but can be well-sedated during the brain death 
examination 

Answer: (D) Brainstem retl.exes but not spinal refiexes must 
be absent to confirm brain death 

Rationale: 
Brain death Is defined as the complete and irreversible loss 
of cerebral and brainstem function. The sped1ic:s of brain 
death statutes vary by state and institution, but a number of 
common principles e:xiBt. Prim to performing the neuroloaic: 
exam.inatl.on, one must confirm that the comatose state does 
not exist because of sedative medications (including alco
hol), neuromuscular,blocldng agents, or major electrolyte or 
acid-base disturbances, and clinicians should instead have 
another explanation for the patient"s presentation. The patient 
must also be normothermic. normotensive. and adequately 
oxygenated. 

The clin1cal examination, which Is sufficient alone in most 
states to pronounce brain death, must then confirm that the 
patient is comatose and lacking all evidence of responsive~ 
ness on repeated examinations (confirming irreversibility). 
All brainstem reflexes (papillary, oculocephallc, oculovestibu
la!i corneal, pharyngeal, and tracheal) must be absent. Spinal 
reflexes may be present, but noxious stimuli should produce 
no other motor respDrule (eye movement etc.) or autonomic: 
circulatory stimulation. The absence of a respiratory drive 
Is confirmed through an apnea test: After achieving normo
tension, normothermia, euvolemia. eucapnia, and adequate 
oxygenation, the patient is disconnected from the ventilator. 
While preserving oxygenation and normoteD.Sion, the patient 
Is observed to confirm the absence of any respiratory efforts. 
A positive test is generally confirmed with a rise in the arterial 
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PC02 to at least 60 mm Hg or at leut 20 points higher than 
baseline. 

Ancillary tests including EEG, cerebral angiography, 
nuclear scan. transc:ranial. Doppler (TCD), computed tomog
raphy angiography (CTA), and magnetic resonance angiogra, 
phy (MRA) c.an be used when the neurologic e:mmination is 
equivocal or when the apnea test cannot be performed. Ancil
lary tests are not required to make the diagnosis of brain death 
and are not sufficient to replace the neurologic examination. 

Some locations use a minimum observation period before 
brain death can be diagnosed and/or require two examinations 
spaced out by a minimum time Interval (e.g., two examina
tions 12 hours apart). Howeve.t; a recent American Academy 
of Neurology guideline update found insufficient evidence 
to determine if there is a minimum observation period that 
should be utilized before confirming the irrevel'llible loss of 
neurologic function. 

Reference: 
WlJdl.cks EF. Varelas PN, Gronseth GS, et a]f American Acad

emy of Neurology. Evidence-based guideline update: 
dete.rmln1ng brain death in adults: report of the Quality 
Standards Subcommittee of the American Academy of 
Neurology. Neurology. 201()-,23:1911-1918. 

2B52 

Key word: Process Measures of SCIP 
Author: Andrew P. Dhanasopon, MD 
Editor: Martin A. Mabry, MD, MPH 

Which of the following is a Surgical Care Improvement Project 
(SCIP) measure? 

® Discontinuing prophylactic antibiotics 48 hours after a 
noncarcliac surgery 

@ Receiving prophylactic antibiotics immediately after the 
time of iru::iaion 

@ Recording a temperature of at least 35°C (95°F) 30 znin, 
utes prim to or 15 minutes after "Anesthesia End rune• 

@ Removing the urinary catheter by postoperative day 2 

® Shaving a patient the night before surgery 

Answer: (D) Removing the urinary catheter by postoperative 
day2 

Radon ale: 
The SCIP is a partnership of organizations whose goal is to 
improve the safety of surgical care through the reduction of 
postoperative complications by adherence to evidence-based 
practice recommendations-the SCJP measures. The follow~ 
lng table is the core list of all the SCIP measures. 

Me11ure ID I 
SCIP lnf·1 

SCIP lnf·2 

SCIP lnf-3 

SCIP lnf-4 

SCIPinf-1 

SCIP lnf-9 

SCIP lnf-10 
SCIPCard-2 

SCIPYTE-1 

SCIPYTE-2 

Prophylactic Antibiotic Re<:eived Witllin One Hour 
Prior to Surgical Incision 
Appropriate Prophylactic Antibiotic Selection for 
Surgical Patients 
Prophylactic Antibiotics Discontinued Within 
24 Hours After Surgery End Time 
Cardiac Surgery Patients With Controlled 6 A.M. 
Postoperative Blood Glucose 
Appropriate Hair Removal Before Surgery {using 
an electric shaver} 
Urinary Catheter Removed on Postoperative 
Day 1 or Postoperative Day 2 
Perioperative Temperature Management 
Re<:eipt of Beta-Blocker During ttte Perioperative 
Period if on Beta-Blocker Therapy Prior to Arrival 
Re<:ommended Venous Thromboembolism Pro
phylaxis Ordered 
Appropriate Venous Thromboembolism Proplly. 
!axis Within 24 Hours Prior to Surgery to 24 Hours 
After Surgery 

Adaptlld from lrttp:j f,wiw.jointr:ommission.oli/Sifiieatcarejmprovemant. 
project/ 

Patients should receive prophylactic anb'biotics within 
1 hour before the inc.illion time. For noru:ardiac surgery, patieirts 
should have prophylactic antiblDtics discontinued within 24 
hours after surgery end time. If necessary, patient hair should 
be removed with an electric clipper and not by razor shaving. 
A temperature of at least 36°C (96.8°F) is necessary 30 minutes 
before or up to 15 minutes after anesthesia end time. 
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2B53 

Key word: Sentinel Lymph Node Biopsy for 
Melanoma 
Author: Emmanouil Pappou. MD 
Editor: Lisa K. Jacobs, MD 

A 45-year-old man is referred to your clinic: with a 2-month 
history of a pigmented skin lesion on hi& upper back. The 
lesion is dark and raised with irregular borders and 9 mm 
diameter. He has no palpable lymphadenopathy and no evi
dence ofin-U'anslt or satellite metastases. Punch biopsy of the 
lesion reveals melanoma with 2.3 mm thickness, two mitotic: 
figures per mm1, and no ulceration. Pre-operative lymph node 
mapping with lymphosclntigraphy identifies a sentinel lymph 
node in the left a:xllla. You perform a wide exdslon with 2-<:m 
margins and a sentinel lymph node biopsy. The result of the 
lymph node biopsy is positive for cancer. The most appropri
ate next step is: 

® Axillary lymphadenectomy levels I and II 

® A:xillary lymphadenectomy levels I and II combined 
with radiation therapy 

© A:xillary lymphadenectomy levels L II. and m 

@ Chemotherapy, followed by axillary lymphadenectomy 

® Radiation therapy, followed by a:xillary lymphadenectomy 

Anrwar: (C) Axillary lymphadenectomy levels I, D, and ill 

Rationale: 
Melanoma is the fifth most common cancer for males and 
sixth most common for females in the United States. Approxi-
mately 124.000 patients were expected to receive a diagnosis 
of melanoma In the United States In 2011 with nearly 8,800 
resulting deaths. Although melanoma represents less than 5% 
of all skin cancer diagnoses, at least 75% of skin c:anc:er deaths 
are attributed to melanoma. The vast majority of mutations 
found In melanoma are caused by ultraviolet (UV) radiation, 
and about 65% of melanoma cases can be attributed to UV 
radiation from the sun. A history of blistering sunburns In 
c:hildhood or adolescence is a strong risk factor for developing 
melanoma. 

Vario111 clinicopathologic fuctors have been identified that 
a1fect prognosis, including tumor thickness (depth of tumor 
invasion In mWimeters), presence or absence of ulceration, 
mitotic rate (number of mitoses per mmll), and presence or 
absence of regional lymph node spread, which is the single 
most important independent predictor of survival. Patients 
with palpable regional lymphadenopathy have at least a 50% 
risk of future distant metastases. 

Evaluation of a patient with a possible melanoma begins 
with physical examination to search for additional melanomas 
or clinically suspicious regional lymphadenopathy. Biopsy of 
the suspected pigmented lesion and histologic: assessment of 
the specimen (tumor thickness, ulceration, and mitotic rate) 
guide the treatment algorithm of melanoma. Sentinel lymph 
node biopsy is recommended for all tumors <!l mm thick and 
should also be considered if high risk features are present in 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 2 361 

the specimen (ulceration. high mitotic rate [more than one 
mitosis per man or presence of lymphowscular invasion) 
or if the deep margin of d\e biopsy specimen is positive for 
can~r. Lymphoscintigraphy using technetium~99m-labeled 
sulfur colloid is performed preoperatively to identify the 
appropriate nodal basins and to facilitate intraoperative 
identification of the sentinel nodes using a handheld gamma 
probe. Lymphosdntigraphy is partl.cularly helpful in areas 
(e.g., the trunk, distal ememlties, head and neck) d\at may 
have drainage to multiple nodal basins. 

After intraoperative iclen.tification of the sentinel lymph 
node with a handheld gamma detector (and blue dye), exd
slon of the sentinel node and wide exdslon of the p.rlmary 
tumor down to the level of the fascia are performed. For mela, 
nomas <1 mm thick, wide resection with a 1-cm margin of 
normal tis.sue is recommended. For lesions <!2 mm. thick, wide 
resection with at least a 2-cm. margl.n. is ~mm.ended. For 
lesions between 1 and 2 mm ln. thickness, wide resection with 
a margin up to 2 em is recommended if d\ere is adequate~ 
sue for primary closure, while a margin ~1 em may be used 
if a larger margin is not anatomically feasible. Intraoperative 
frozen sections are not r«emmended. because they are less 
accurate than final pathologic assessment of formalin-fixed 
tissue. For patients with negative sentinel lymph nodes, no 
further surgery is recommended. For patients with a positive 
sentinel node. completion lymphadenectomy is the standard 
of care. Complete axillary lymphadenectomy oflevels I. n, and 
III is currently recommended after a positive axillary sentinel 
node for patients with melanoma. For a positive femoral node. 
a superficial node dissection is performed including Cloquet 
node. The number of positive nodes. the presence of tumor 
in Cloquet node, and preoperative imaging are used to deter
mine the need for a deep or lllac: node dissection. In d\e head 
and neck, a formal neck dissection is required. For positive 
nodes at the popliteal or epitrochlear spaces or other aber
rant locations, a fOrmal dissection is not routinely performed. 
Several retrospective studles have suggested that completion 
of lymphadenectomy after a positive sentinel lymph node 
excision might improve survival by 25% to 4096. Prospective 
randomized trials have not confirmed this survival benefit. 
although it is possible that there are subsets of patients who 
benefit from thls approach. 

The anatomic extant of axilary lymph node cissaetion, wi1h lavels I, II, and Ill 
designated as lying lmral to, behind, or medial tD pectoralis minor rooscle, 
respectively. Rl!l)rirtted witil penn iss ion from: Co ely HS. Sentinel node biopsy 
and axillary dissection. In: Spear SL, Willey SC, Robb GL, Ham mood DC, 
Nahabedian MY, eds. SUrgery of the Breast Princi:flles and Art 3rd ed. 
Philadelphia, PA: LippinccttWUiiams &Wilki\s, 2011:111. 

References: 
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Cody ill HS. Sentinel node biopsy and axillary dissection. In: 

Spear SL, Willey SC, Robb GL. Hammond DC, Nahabedian 
MY, eds. Surgery of the Bret~.tt: Prltu:ipl& and Art. 3rd ed. 
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Gershenwald JE, Ross MI. Sentinel-lymph-node blopsy for 
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Ross Ml, Gershenwald JE. Evidence-based treatment of early
stage melanoma. J Surg Oncol. 2011,;104:341-353. 
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Key word: Treatment of Warfarin-induced Skin 
Necrosis 
Author: Robert A. Meguid, MD, MPH 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

Two days after starting warfarin as embolic prophylaxis for 
atrial fibrillation. a 67-year.-old woman presents to the emer
gency room with a 3-cm. black patch of sloughing skin on her 
left buttock. Her international normalized ratio (INR) is 1.2, 
and her partial. thromboplastin time (PTT) is 34 seconds. 
What is the appropriate management? 

@ Continue warfarin and start wet-to-dry management of 
buttock wound 

® Discontinue warfarin. aclm1nister intravenous vitamin 
K. and start topical antibiotics to buttock 

© Increase dose of warfarin to achieve INR of 2.5 and 
sharply debride wound on buttock 

@ Inltiate heparin infuslon. discontinue warfarin, and full
thickness skin graft wound on buttock 

® Obtain computed tomography (CT) sc:an of abdo
men and pelvis, start subcutaneous low-molecular
weight heparin injection of 100 mg BID, and start 
broad-spectrum antibiotic.s 

Answer: (D) Initiate heparin infuaion, discontinue war&rln. 
and full-thic::knes.s akin graft wound on buttock 

Rationale: 
War&rin causes anticoagulation by inhibition of vitamin 
K-dependent factors (Factors 11, VII, IX, X. Protein C, and 
Protein S). During initiation of systemic: anticoagulation with 
warfarin, Protein C and Factor vn are inhibited before Fac
tors II, IX, and X. This results in a transient state of hyperco
agulability prior to systemic: anticoagulation being achieved. 
Skin necrosis with the admlnistration of warfarin oc:curs due 
to thrombosis of mic:row.sculature resulting from this tran
sient. warfa.rin-ln.duc:ed hypercoagulabillty. Patients with Pro
teins C or S deficiencies, either congenital or acquired, are 
prone to this complication. 

The resulting full-thickness skin neaosls occurs over 
poorly vascularized areas such as those overlying fatty tissue 
in the abdomen. breasts, and buttocks. In addition, venous 
thromboembolism (VTE) may occur during this transient 
hyperc:oagulable state. These complications may be avoided 
by systemic anticoagulatl.on with dired: thrombin inhlbl
tors (e.g., argatroban, blvallrudin. or dabigatran) or heparin 
prior to administration of warfarin. Management of warfarin
induced skin necrosis entails debridement of necrotic tissue 
and skin grafting. 

Proteins C and S defidencles account for approximately 2% 
to 5% ofVTE. Protein C has a half-life of 4 to 6 hours, and lts 
co-factor. Protein S, has a half-life of 12 to 14 hours. Both are 
produced by the liver, and are vitamin K-<lependent. 

Reference: 
Heneke PI<. Wakefield TW. Hemostasis. In: Mulholland MW, 

Liilemoe KD, Doherty GM, Maier RV. Upchurch GR. eds. 
Gnre".field's Surgrrry: Scientifo; Pri"ciplu and Practice. 5th 
ed. Philadelphia, PA: Lippincott Williams and Wllkin.s; 
2011. 
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Key word: Sources of Postoperative Intra
abdominal Infection 
Author: Kyle J. Van Arendonlc. MD, PhD 
Editor: Barish H. EdiJ. MD 

A 26-year--old man suffers multiple gun shot wounds to his 
abdomen. He i& left with an open abdomen after an explor~ 
atory laparotomy reveals multiple small bowel injuries and a 
massive liver Injury controlled with abdominal pacldng. Over 
the course of the next week, he returns to the operating room 
twi~ for abdominal washouts. He remains critically ill and 
continues to require vuopresaors for hemodynamic support. 
Which statement is correct regarding the use of antifungal 
agents in this patient? 

@ Antifungal prophylaxis is proven to deaease his risk of 
mortality 

@ Antifungal prophylaxis will not decrease hill risk of fun~ 
galinfedion 

© Antifungal treatment should be used only in the 
setting of positive fungal blood cultures 

@ Fluc:onazole may be inadequate treatment for infection 
with some Candida spedes 

@ He should be provided intravenoua micafungin for 
prophylaxis 

Answer: (D) Fluconazole may be inadequate treatment for 
infection with some Candida spedes 

Rationale: 
Hospital-acquired. fungal. infections have Increased in recent 
years, and critically ill surgl.cal. patients are at especlally 
high risk. Risk factors for invas[ve fungal Infection include 
extended length of stay in the intensive care unit. the presence 
of multiple comorbidi.ties. immunosuppression (including 
neutropen[a and the use of corticosteroids), diabetes, broad
spectrum antibiotic adml.nistration, the presence of medical 
devices including central venoua catheters, and the use of 
total parenteral nutrition or renal replacement therapy. Sev, 
eral scoring systems have been proposed to quantify the risk 
of fungal infections bued on these risk factors. 

Because of the considerable morbidity and mortallty asso
dated with inwsive fungal Infections among the critically 
ill, the practice of antifungal prophylaxis was introduced in 
some centers. Prophylaxis is typic.ally provided in the form of 
400 mg of enteral fluconazole administered dally In patients 
with normal renal function. A meta-analysis of four double
blinded, randomized studies ewluating this practice found 
that fluconazole prophylaxis significantly reduced the rate 
of fungal infections but did not signific:an.tly impact patient 
survival Current guidelines do therefore recommend fiuc:o
nazole for prophylaxis in high-risk patients In the h:rtensive 
careurut. 

The diagnosis of fungemia as the cause of a patient's seP' 
si& requires a strong index of suspicion, as blood cultures 
are frequently false-negatives and the clinical presentatloD. 

is similar to that of bacteremia. Treatment of an identified 
invasive fungal. lnfection typically begins with fiuconaz.ole, 
caspofungln, or micafungin. In the c:ritically ill and those with 
recent fluconazole exposure, caspofungin or micafungin are 
preferred. with de-escalation to fluconazole u appropriate 
depending on speciation and susceptibility results. Notably 
Catullda glabt'ata and Catullda knusl are typ1cally reS[stant 
to fluconazole. Emplrlc treatment for an invasive fungal Infec
tion should also be considered in the critically ill, especial1y 
in those with fungal isolates from non~bloodstream sites in 
the presence of fever, hypothermia, prolonged and otherwille 
unexplained. hypotension, and/or inadequate response to 
antibacterials given for a suspected bacterlallnfection. 

References: 
Barie PS. Surg1cal. infections and antibiotic use. In: Towsend 

CM, Beauchamp RD, Evers BM, Mattox KL, eds. Sabiston 
Ttl#tbook of Surgery. 19th ed. Philadelphia, PA: Saunders 
Elsevier; 2012:265-271. 

Shorr AF. Chung K, Jackson WL, et al. Fluconazole prophy
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Key word: Staging of Testicular Germ Cell 
Tumors 
Author: Emmanouil Pappou. MD 
Editor: Mohama.d E. Al1af. MD 

A 29-year--old man presents with an enlarging testicular mass 
first noticed 10 days ago. He denies fever or constitutional 
symptoms. He has no history of urinary tract infection, epi
didymitis, inguinal hernia, or sexually transmitted disease and 
no flunlly history of testicular or other genitourinary cancer. 
On examination, the right testis contains a 3-cm firm and 
nontender mass. An ultrasound reveala a uws concerning for 
testicular cancer. Which of the following tests is nece!lllllr)' for 
adequate initial staging? 

@ Abdominal magnetic resonance imaging (MRI) 

@ Bonescan 

© Liver ultrasound 

@ Positron emisslon tomography-computed tomography 
(PET-CT) 

® Serum markers 

Answer: (E) Serum markers 

Rationale: 
Testicular tumors are the most common malignancies affect
ing adult men between the ages of 15 and 35. About 9596 of 
testicular cancers are germ cell tumors and are broadly divided 
into two categories: Seminomas and nonseminomatous germ 
cell tumors (NSGCTs). Most of the remaining 596 are sex cord 
stromal tumors (e.g., Sertoll-Leydig cell tumor). Testicular 
cancer is usually a clin1cal. diagnosis. A firm. nontender tes
tic:ular mass in a patient younger than 40 years should be 
presumed to be malignant until proven otherwise. The use of 
acrotal ul.truound helps to confirm the diagnosis and to dif~ 
ferentlate tumor from hydrocele or epididymitis. The major
ity of men with a testic:ular tumor present with a painless 
man. Scrotal or lower abdominal pain may be the presenting 
symptom in up to 10% to 2096 of cases. Radical orchiectomy is 
used to provide both the histologic diagnosis and local tumor 
controL It is performed through an ingu1nal indsion, and If 
a tumor is found the spermattc cord is divided at the inter
nal inguinal ring. Less invasive surgical procedures, such as 
biopsy of the testicle, are generally c:ontxainclicated. 

Imaging studies should include computed tomography 
(CT) imaging of the abdomen and pelvis to look fur evidence 
of regional lymph node metastases and CT of the chest to look 
for evidence of mediastinal lymphadenopathy or pulmonary 
metastases. Positron emission tomography (PET) scans are of 
limited use in the initial evaluation because of the frequent 
occurrence of false-negative results. The sensitivity of CT in 
determining the presence or retroperitoneal lymph nodes is 
7096 to 8096. MRl produces similar results to CT scanning in 
the detec:tion of retroperitoneal lymph nodes. Currently there 
are no indications for its routine use in the staging of testicu~ 
Jar cancer, although it can be helpful If the CT is inconclusive 

or when aCT is contraindicated, u in the presence of contrast 
allergy. 

The initial evaluation of a patient with testicular can
cer includes measurement of three serum tumor markers: 
Alpha fetoprotein (AFP), which is produced by yolk sac cells, 
p~human chorionic gonadotropin (~hCG), which is pro~ 
duced by trophoblasts, and in the case of advanced tumors 
also lactate dehydrogenase (LDH). Serum tumor markers are 
prognostic factors and contribute to the diagnosis and stag, 
ing. Serum tumor markers should be measured before and 
after orchiectomy to determine the half~life kinetics. The per~ 
sistence of elevated serum tumor markers after orchiectomy 
indicates the presence of metastatic: disease. Normalization of 
marker levels after orchiectomy, however, does not rule out 
the presence of tumor metastases. 

Serum level& of AFP and/or p-hCG are elevated in 80% to 
85% of men with NSGCTs, whereas less than 30% of semino
mas have elevated P-hCG. AFP is not elevated in pure semi
nomas. LDH (a marker of tissue destruction) is a less speciDc: 
marker, and its concentration is proportional to the tumor 
volume. Its level can be elevated in up to 80% of patients with 
advanced testl.cular cancer. 

For localized seminomas, an extremely high cure rate c:an 
be achieved with radical orchiectomy alone. In the presence of 
retroperitoneal disease. men with seminomas can be treated 
with radiation therapy or cisplatin-bued chemotherapy after 
orchiectomy based on the extent of the disease. NSGCI's 
with retroperitoneal lymph node involvement can be treated 
with either retroperitoneal lymph node dissection or adju
vant chemotherapy after orchiectomy. For those with more 
extensive disease, chemotherapy is generally used. Adjuvant 
chemotherapy can also be used for NSGCTs that have posi
tive lymph nodes identified with a retroperitoneal lymph node 
dissection. Advanced testicular germ cell tumors are gener, 
ally treated with cisplatin-based combination chemotherapy. 
During chemotherapy, tumor markers should decline; persis
tence has an adverse prognostic value. 
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Key word: TPN Component Adjusted in Renal 
Insufficiency 
Author: Isaac Howley. MD 
Editor: Elliott R. Haut. MD, FACS 

Which of the following represents a rational approach to total 
parenteral nutrition (TPN) in surgical patients with acute 
renal fallure? 

@ Lipids should be removed from the TPN formulation 
to avoid n-6 fatty adds that stimulate inflammatory 
mediators 

@ Multivitamins should be ellminated from the solution to 
avoid build-up of toxic: levels of vitamins A. D, E, and K 

© Potassium should be mJnimJzed or eliminated to avoid 
hype.rblemia 

@ Proteins should be minimized in formulations for 
patients on continuous venovenous hemodialysis 
(CVVHD) to reduc:e the risk of uremia 

@ Sodium should be given 1n hJgh conc:entratlon to ma:xi
mlze serum osmolarity and avoid edema associated with 
renal failure 

Answer: (C) Potassium should be minimized or elim1nated to 
avoid hyperkalemia 

Rationale: 
The use of TPN reduces the body's ability to self-regulate lts 
metabolic: intake, presenting special dangers in patients with 
reduced renal function. Care of the critically ill patient with 
renal failure depends on ensuring that metabolic needs are 
met while electrolytes and metabolic: byproducts are kept 
below toxic: levels. Indications for dialysis include hypervol
emia, profound acidosis, hyperkalemia, profound uremia 
(BUN> 100 mgldL), and risk for calciphylaxis (calcium-phos-
phate product >55 mi /dL ~. H not carefully determined, TPN 
formulations can quicldy lead to any of these abnormalities. 

Of the metabolic: derangements due to renal failure, hyper
kalemia is one of the most common and dangerous, potentially 
causing sudden cardiac death. The vast majority of patusium 
is stored In the intracellular space, and it is difficult to cause 
clinically signl.fic:ant hypokalemia in patients with renal fall
ure. Potassium in the TPN formulation for those with renal 
failure should therefore be m.ini.rnized or eliminated to avoid 
hyperkalemia. 

Serum sodium c:oncentra.t!Dn is rarely a cause of signifi
cant c:oncem 1n renal failure. It is important to remember 
that while pulmonary edema may cause respiratory fallure, 
peripheral edema has little to no impact on patient outcomes. 
Pulmonary edema generally occurs only after several liters 
of volume overload 1n patients with adequate cardiac func
tion. Whlle functional kidneys regulate intravascular volume 
via several Na+-dependent pumps in the nephron and col
lecting duct S)'!tem, failing kidneys have a limited ability to 
do this. Howevex:. typical TPN volumes of 1.5 to 2 Uday for 
most adult& rarely cause volume increases beyond what can 

be removed by intermittent hemodialysis in patients with car~ 
dlovasc:ular reserve. 

There is some concern that n-6 fatty adds (omega-6 fatty 
acids), found in the commercially available TPN lipid supple
ment Intralipid, may increase systemic: inflammation in their 
role as arachidonic: acid precursors. While there is no strong 
evidence that this a1fects clinical outcomes, there is theo
retical interest in minlmizing lipid adml.nistration to patients 
whose primary disorder is inflammatory in nature, espe
cially patients with pancreatitis. While there may be some 
degree of inflammation in acute kidney injury, there is little 
reason to think that the deleterious effects of n-6 fatty add 
administration outweigh the benefit of maintaining c:al.oric: 
intake whil.e m1nimJzl.ng high dextrose loads that may cause 
hyperglycemia. 

Protein administration is necessary to sustain amino acid 
stores that provide substrates for acute phase reactants, tissue 
growth, and wound healing. However, protein is also metab
olized in part to urea. Thus, protein administration causes 
some degree of uremia. There is experimental evidence that 
limiting protein administration to es.sential amino acids in 
patients with renal failure helps avoid dialysis, expedite diure
sis, and improve survival. Howevex:. once a patient has already 
been shown to require renal replacement therapy. urea nitro
gen can be easily removed. and there is no reason to m.ini.rnize 
protein and thereby risk malnutrition. 

There is a low incidence of vitamJn toxicity in surgical 
patients with renal failure, and rarely is there reason to with
hold multivitamins from the TPN formulation. 

Reference: 
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Key word: Adult Caloric Supply for TPN 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Albert Chi, MD 

A 42-year-old 60 leg woman has developed short gut syndrome 
after having undergone numerous small bowel resections. She 
requires total parenteral nutrition (TPN) due to malabsorp
tion. In preparing the Initial TPN ordeli the most appropriate 
number of total calories to provide would be: 

® 1,.200 kcal 

® 1,500kcal 

©2.400kca1 

@ 3,000kcal 

® Cannot be calculated without determinlng total 
protein requirements 

Answer: (B) l.SOO kcal 

Radonale: 
Over 200 prOOictive equations (Including Harris-Benedict, 
Schofield, and Ireton-Jones) have been published in the litera· 
ture. Energy requirements may be calculated either through 
aimplimc formulas (25 to 30 kcallkg/day), published predic-
tive equatlDns, or the use of lndlred: calorimetry. Calories 
provided via lnfusion of propo!ol should be consldered when 
calculating the nutrition regimen. 

The basal metabolic rate in normal patients is estimated to 
be 25 kcallkg/day. For this 60 kg patient, that would equate 
to 1.500 kcal/day. Estimates of caloric needs are adjusted 
depending upon the clinical scenario. For critically 1ll patients 
ln the Intensive care unit, for example, daily caloric require
ments can be much higher. For patients on chronic paren· 
teral nutrition. caloric needs are adjusted over the long-term 
by m.onltoring patient weight. Precise calculations of caloric 
expenditure can be calculated by measuring oxygen con
sumption (indirect calorimetry). 

In the critically ill obese patient, permi.s&ive underfeed
ing or hypocaloric feeding is recommended. For all clas.ses 
of obesity where body mass lndex: (BMI) ls greater than 30, 
the goal of the nutritional regimen should not exceed 6096 to 
7096 of target energy requirements or 11 to 14 kcalllcg actual 
body weight per day (or 22 to 25 kcalllcgideal body weight per 
day). Protein should be provided in a range <!2 glkg ideal body 
weight per day for Class I and ll patients (BMI 30 to 40), and 
~2.5 glkg ldeal body weight per day for Oass m (BMI ~40). 

Reference: 
McOave SA. Martindale RG, Vanek VW. et al.; A.S.P.E.N. 

Board of Directors; American College of Critical Care 
Medicine; Society of Critical Care Medicine. Guidelines 
for the provision and assessment of nutrition support 
therapy ln the adult critically ill patient: Society of Critical 
Care Medicine (SCCM) and American Sodety for Paren
teral and Enteral Nutrition (A.S.P.E.N.). !PEN l Parenter 
Enteral Nub: 2009;33(3):277-316. 

Smith JS, Jr. Frankenfield DC. Nutrition and metabollsm. In: 
Mulhclland Mw, Lillemoe KD, Doherty GM. Maier RV, 
Upchurch GR, eds. Grunfield's Surgery: Scientific Prin· 
ciplu and Practice. 5th ed. Philadelphia, PA: Lippincott 
William& and Wilkins; 2011. 
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Key word: Amino Acid which Enhances 
Immune Function 
Author: Jose H. Salazar, MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

Which of the following amino acids has been clinically proven 
to improve immunologic function? 

®Alanine 

@Glutamine 

©Leucine 

@ Proline 

@Valine 

Answer: (B) Glutamine 

Radonale: 
Glutamine is a nonessential amino acicl, but it becomes a 
conditional esaential amino acid in catabolic states such as 
trawna and sepsis. It is synthesized by the enzyme glutamine 
synthetase from glutamate and ammonia. Its Immune effects 
are bnportant for production of IL-2, for adaptive immunity 
in regulation ofT --cells and B-cell differentiation, and for the 
innate immune S}'lrtem in enhancement of phagocytosis and 
superoxide production in neutrophils and macrophages. Its 
other functl.ons include roles In protein synthesis and cellu
lar respiration; it also acts as the main energy substrate for 
enterocyte.s and inflammatory cells. Studies have shown a 
decrease in infectious complications in bum and surgical 
patients with the use of glutamine, but these improvements 
have not led to a demonstrable decrease in mortality. 

References: 
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ity and infectious morbldlty In adult burn patients given 
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2B60 

Key word: Comparison of Somatic and 
Visceral Pain 
Author: Jose H. Salazar, MD 
Editor: Aaad La~ MBBS, MPH 

A 52-year-old female patient presents with nausea, vomit
ing. abdominal distension, and abdominal pain. She has not 
passed flatus during this time and describes her pain as inter
mittent, dull, and diffusely generalized across her abdomen. 
The most l1kely origin and path for her abdominal pain is: 

® Referred pain to abdominal striated musculature 

@ Somatic pain via autonomic nerves 

© Somatic pain via spinal nerves 

@ VISceral pain via autonomic nerves 

@ Visceral pain via sp!nal nerves 

Answer: (D) VIsceral pain via autonomic nerves 

Rationale: 
The peritoneum consists of two layers: visceral and parietal 
The visceral peritoneum is supplied by autonomi<: nerves. 
Pain associated with the visceral peritoneum, such as that 
which arises in small bowel obstruction, usually manifests as 
intermittent, dull. poorly localized. and cramping pain. The 
visceral peritoneum is sensitive to stretch, distention, vigor
ous contraction against resistance, chemicallrrlt:ation. isch
emia, and inflammation but is insensitive to touch, pinching, 
cutting, burning, and electrical stimulation. 

The parietal peritoneum, on the other hancl, has somatic 
innervation derived from spinal nerves. Pain associated with 
the parietal peritoneum is generally sharp, severe, and persis
tent. This pain is often associated with rigidity and tenderness 
of overlying muscle groups. The transition from visceral to 
somatic pain can signify the progression of intra-abdominal 
disease. For example, distention of the appendix in patients 
with appendicitis typlcally leads to the initial onset of vague 
periumbilical pain. With progression of the disease and irrita
tion of the parietal peritoneum overlying the appendix, the 
pain then becomes sharp and localized to the right lower 
quadrant region. 

Reference: 
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Mulholland Mw. Lillemoe KD, Doherty GM. Maler RV. 
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Key word: Cytokine Treatment of Renal Cell 
Carcinoma 
Author: Jose H. Salazar. MD 
Editor: Mohama.d E. Al1af. MD 

A 55--year--old man is currently undergoing chemotherapy for 
metastatic renal cell carcinoma. He ill admitted to the hos
pital from the outpatient chemotherapy ward after sustained 
hypotension and tachycardia. Which of the following chemo
therapeutic agents used for renal cell carcinoma is most l1kely 
to blame? 

@ Bevadzumab 

@ Cisplatin 

© ll..-2 

@ Sorafenib 

(D Sunitinib 

Answer: (C) IL-2 

Radonale: 
Chemotherapy against renal cell carcinoma (RCC) has 
changed dramatically in the last decade. Metastatic RCC is 
generally resistant to standard chemotherapy. Alternative 
methods. such as cytokine therapy with IL-2 and IFN-a. have 
been relatively successful in bnproving prognosis for these 
patients. Unfortunately, cytoklne therapy is associated with 
significant toxicity and is poorly tolerated. The most com
mon and severe side effects of IL-2 are hypoterulion (usually 
responsive to intraveno111 fluids) and tachycardia (probably 
secondary to hypotension). The m.ecl\an1sm.s of action for 
cytokine therapy are poorly understood. Antitumor activity is 
thought to occur via immunologic destruction of tumor cells 
by natural killer (NK) cells and activated T -cells. 

Several other new agents have also shown potential for 
treatment ofRCC. These include the oral agents sunitinlb and 
sora!enib, which inhibit protein klnases that lie in signaling 
pathways controlling tumor growth and angiogenesis, and 
the intravenous drug bevacizumab, which is a monoclonal 
antibody that inhJblts vascular endothelial growth factor A 
(VEGF-A). These agents are generally well tolerated and are 
not associated with the development of hypotension. Cispla
tin has no current role in the treatment of RCC. 

Reference: 
Oudard S, George D, Medioni J, et aL Treatment options in 

renal cell carcinoma: past present and future. A"" OncoL 
2007;18(SuppllO):x25-x31. 

2B62 

Key word: Definition of Adverse Event 
Author: Joshua H. Wolt MD 
Editor: Martin A. Mabry, MD, MPH 

A prospective clinical trial examining the benefit of a new 
drug i& halted because several patients have experienced an 
adverse event whlle enrolled in the study. An adverse event is 
best defined as which of the following? 

@ A complk:ation associated with a particular therapy that 
occurs in at least three patients 

@ An outcome that contradicts a study's underlying 
hypothesis 

© Any unwanted experience usociated with a me~ 
cation, device, procedure, or other aspect of medical 
care 

@ Any unwanted outcome that does not result in a death 

® Death or hospitalization during the trial period 

Anrwar: (C) Any unwanted experience associated with the 
111e of a medication. device, procedure, or other aspect of 
m.ed1cal care 

Rationale: 
An adverse event is any undesirable event. Examples of 
adverse events include falls, infections, medication dosing 
errors, and iatrogenic injuries. An adverse event may or may 
not be preventable. An adverse event does not necessarily 
need to occur during the period of treatment or intervention 
and does not need to involve multiple patients. True causal 
relationships are dlflicult to 4!$tablish when event numbers are 
small, as is often the case. 

Referencn: 
Chen CL, Shapiro ML, Allgood PB, et al. Patient safety. In: 

Brunicardi FC, Andersen DK, BilliarTR, Dunn DL, Hunter 
JG, Matthews JB, Pollock RE, eda. Schwartz's Principles of 
SIIJ'fPY. 9th ed. New York, NY: McGraw-Hill; 2010. 

Safety. U.S. food and Drug Administration. Available from 
http://www.fda.gov/safety/medwatch/howtoreport/ 
ucm053087.htm. Accessed October 20,2011. 
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2B63 

Key word: Design of T-tests 
Author: Joshua H. Wolf, MD 
Editor: Dorry L. Segev. MD, PhD 

Which of the following would be best analyzed using an 
unpaired t-test? 

® A comparison of height in a group of pediatric patients 
with short gut syndrome to the average height for their 
age group 

@ A comparison of postoperative bilirubin levels in two 
<WI'erent groups of hepatectomy patients, one ofwhlcl\ 
has data that are not normally distributed 

© A comparison of pre~ and postoperative weight in a 
single group ofbarlatrlc patients 

@ A comparison of serum albumin levels taken seri~ 
ally In two groups of patients with .ARDS over multiple 
time points 

@ A comparison of white blood cell counts in two differ
ent groups of patients on postoperative day 3 following 
splenectomy 

Answer: (E) A comparison of white blood cell counts in two 
different groups of patients on postoperative day 3 following 
splenectomy 

Rationale: 
The unpaired Student t·test is a comparison of means 
between two independent groups of normally diatributed 
data. The Incorrect answer choices above each require a dif
ferent analysls. Choice (A) requires a one-sample t-test, In 
which the mean for a group is compared to a slngle value, 
usually the mean for a more general population. Choice (B) 
violates the assumption of normality (relevant for all types of 
t-tests) and therefore requires either a transformation to nor
malize the data or use of a nonparametrlc method. The most 
common nonparametrlc method is the Wilcoxon rank-sum 
(or Mann-Whitney) test. Choice (C) requires a paired Hest, 
which can compare means (usuming weight is normally 
distributed) between two time points for the same group of 
patients. Choice (D) is incorrect because it will require a lon
gitudinal study that can integrate more than two time points 
into a single analysis. Had only two time points been chosen, 
a paired t-test could be used. 

Reference: 
Dawson B. Trapp RG. Research questions about two sepa

rate or independent groups. In: Dawson B, Trapp RG, eds. 
Basic and Cllnlcal Blostatiltics. 4th ed. New York, NY: 
McGraw-Hill; 2004:134-162. 

2B64 

Key word: Function Recovery 
Postneuromuscular Block 
Author: Jose H. Salazar, MD 
Editor: Asad La~ MBBS, MPH 

A 40-year~ld male patient is undergoing a two-stage opera· 
tion to be performed over 2 days. After the first operation. 
the patient remains Intubated and is taken to the surgical 
intensive care unit for postoperative management. The anes
thesiologist states that the patient did not have reversal of his 
neuromuscular blockade. The longest period of neuromuscu, 
lar blockade would be expected with which of the following 
agents? 

® Mivacurium 

@ Pancuronium 

© Rocuronium 

@ Sucdnylchollne 

@ Vecuronium. 

Answer: (B) Pancuronium. 

Rationale: 
Neuromuscular-blocking drugs interact with nicotinic 
ac:et:ylcholine receptors at the neuromwrcular junction. 
They can have one of two potential mechanisms of action. 
Depolarizing agents (succlnylcholln.e) act as agonists at 
the acetylchollne receptors, first causing muscle contrac
tion followed by paralysis. Nondepolarizing agents (all the 
rest of the neuromwrcular-blocking drugs) are competitive 
antagonists at the acetylcholln.e receptors, leaving fewer 
receptors available for acetylchollne to act upon. 

Succlnylchollne has a rapid onset (30 to 90 seconds) and 
short duration of action (25% neuromuscular recovery at 
6 to 8 minutes). Mivacurium i.s a short duration agent (25% 
recovery neuromuscular at 15 to 20 minutes). Rocuronium 
and vecuronium are intermediate duration agents (25% neu
romuscular recovery at 30 to 45 minutes), and pancuronlum 
is one of the longest duration agents (25% recovery at 60 to 
120 minutes). 

Reference: 
Donati F, Bevan DR. Neuromuscular blocking agents. In: 

Barash PG, Cullen BF. Stoelting RK, Cahalan MK. Stock 
MC, eds. Cltnkal Anesthesia. 6th ed. Philadelphia, PA: 
Lippincott Williams & Wilklns; 2009:498-527. 
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2B65 

Key word: Major Limitations of Retrospective 
Clinical Studies 
Author: Jose H. Salazar. MD 
Editor: Dorry L. Segev, MD, PhD 

A surgery resident is interested in studying pancreatic sarco, 
mas. She wants to estimate the relative odds of the !Wocia~ 
tion between a putative risk factor and this rare disease. What 
is the most appropriate and efficient study for this research 
question? 

@ Cross-sectional survey 

(!) Prospective cohort study 

© Randomized clinical trial 

@ Retrospective cas~control study 

® Retrospective observational study 

Answer: (D) Retrospective case-control study 

Rationale: 
Ca~onttol studies have the advantage of being a relatively 
efficient method of studying risk factors for disease. They are 
good for studying rare entities, and multiple exposures can 
be studied at the same time. Still, they carry their own limi, 
tations, as they only provide an estimate of relative and not 
absolute risk, they do not provide information on the tem
poral relation between exposure and outcome, and they are 
prone to some forms of selection bias, observation bias, and 
confounding. 

Randomized clinical trials are interventional studies that 
do not answer questions about risk factors (unless the •risk 
factor" is the intervention). Pancreatic sarcoma is a very rare 
disease. In retrospective observational or prospective cohort 
studies, an entire population needs to be sampled, so this pop, 
ulation would need to be extremely large to contain enough 
cases of such a rare disease. Cross-sectional surveys provide 
data on an entire population at a spedtic point in time and are 
often used to assess the prevalence of a given condition. 

Reference: 
Hajat C. Introduction to epidemiology. In: Teare MD. ed. 

Genetic Epidemiowgy (Methods in MDlecular Biology). 
New York, NY: Springer. 2011:27-39. 

2B66 

Key word: Major Modification of Tumor Cell 
Response 
Author: Jose H. Salazar. MD 
Editor: Elizabeth C. Wick, MD 

A 68--year,gld male patient is being treated for relapsing non, 
Hodgkin lymphoma. He is started on a monoclonal antibody 
by his medical oncologist. Which agent was likely used? 

@ Chimeric antibody that targets EGFR 

(!) Chimeric IgGl anti-CD20 antibody 

© Humanized antibody against CD52 

@ Humanized antibody against VEGF 

® Humanized lgGl that targets the her2/neu antigen 

Answer: (B) Chimeric lgGl ~CD20 antibody 

Rationale: 
Monoclonal antibodies (mAbs) are now uaed routinely for 
the treatment of cancer. mAbs bind to tumor ce'lls and can 
be used to focus an intlammatory response against the tumor 
through chemotaxis, activation of complement formation of 
the membrane attack complex, and antibody-dependent cell, 
mediated cytotoxicity. 

Rltwdmab is a chlmeric lgGl anti-CD 20 antibody used 
for relapsed/refractory low-grade B-cell non-Hodgkin lym
phoma. Cetwdmab is a chimeric mAb that targets EGFR and 
is used for metastatic colon cancer. Trastuzumab is a human, 
ized IgGl mAb that target& the her2/neu antigen in patients 
with breast cancer. .Alemtuzwnab is a humanized mAb that 
targets CD52 and is used for chronic lymphocytic leukemia 
(CLL). Bevadzumab 1s a humanized mAb against VEGF that 
is used for metastatic colon cancer. 

Reference: 
Jurcic JG, Mulford DA, Scheinberg DA. Monoclonal antibody 

therapy of cancer. In: Kaufman ln., Wolchok JD, eels. Gen
eral Prlnciplu of 1Umor Immunothwapy. Dordrecht the 
Netherlands: Springer; 2007:319-342. 
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2B67 

Key word: Molecules which Mediate 
Leukocytosis in Inflammation 
Author: Jose H. Salazar, MD 
Editor: Elizabeth C. Wick, MD 

A 74--year,old male patient underwent a pancreaticoduode, 
nectomy for pancreatic adenocarcinoma. His postoperative 
course was complicated by a large leak at his pancreaticoje
junostomy. The patient developed septic shock and subse
quently died of multiorgan failure. If bnmunohistochemical 
analysis were performed 1 hour after death, which of the fol, 
lowing cells would likely be decreased? 

@s..eells 
@ CDS T-cells 

© Macrophages 

@ Monocytes 

@ Natural killer (NK) cells 

Answer: (A) B-c:ells 

Radonale: 
Autopsy and immunohistochemical studies in patients who 
died of sepsis have revealed a marked decrease in the number 
of B-c:ells, CD4 T-cells, and folllcular dendritic cells. These 
etrectll on adaptive immunity are opposite what is expected 
slnce a clonal expansion should be the physlologlc response 
to a life-threatening infection. The mec:hanillm of these 
changes is not completely understood but is believed to be 
a sepsis-induced acceleration of the normal physiologic pro
cess of rapid turnover oflymphocytes. Levels of CD8 T-cells, 
NK cells, and macrophages/monocytes are not slgni1icantly 
affected. 

Reference: 
Hotchkills RS, Karl IE. The pathophysiology and treatment of 

sepaia.N EnglJ Ml!d. 2003;348:138-150. 

2B68 

Key word: Most Representative Descriptive 
Statistic 
Author: Jose H. Salazar, MD 
Editor: Dorry L. Segev, MD, PhD 

A retrospective study of 50 patients was performed to evalu, 
ate total hospital charges after laparosc:opic versus open 
pancreaticoduodenectomy. The distribution of charges was 
generally symmetrl.c. but two patients in the open group had 
a slgnl1i.cantly prolonged hospital stay and therefore had total 
hospital charges that were extremely high. Which of the fol, 
lowing statistical meuures will likely be affected most for the 
open group? 

@ 25th percentile 

@ Interquartile range 

©Mean 

@Median 

@Mode 

Answer: (C) Mean 

Radonale: 
The mean describes the sum of all data points divided by the 
number of observations. This measure ill easy to interpret but 
also has the disadvantage of being quite sensitive to extreme 
outliers. The median. which is the value that lies exactly ln the 
middle of a continuous set of data points, is less sensitive to 
extreme outliers and is therefore a better measure to report 
in incidences of skewed distributions. The mode is the most 
frequently observed value. The interquartile range is the range 
in values between the 25th and the 75th percentile. 

Reference: 
Rosner B. Descriptive statistics. Putulamtnta/8 ofBiostatistlcs. 

7th ed. Boston. MA: Brooks/Cole Publishing; 2010:5-37. 
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2B69 

Key word: Narcotic with Greatest Potency 
Author: Jose H. Salazar. MD 
Editor: Asa.d La~ MBBS, MPH 

Which of the following represents the most potent opioid 
close? 

@ 2 mg ofhydromorphone 

® 30 mg of morphine 

© 5 ~~g of sufentanll 

@ 5 mg of methadone 

® 50 llg of fentanyl 

Answer: (B) 30 mg of morphine 

Radonale: 
Narcotics vary in their potency due to differences in their 
pharmacokinetics and pharmacodynamics. The potency 
of narcotics Is commonly assessed as relative to 1 mg of 
morphine: 

• fentanyl: 50-100x 
• sufentanll: 500-lOOOx 
• hydromorphone: 5-lOx 
• methadone: 34x 
• oxycoclone: 1.5-2x 
• meperidine, codeine, and tramaclol: O.lx 

Reference: 
Kheterpal S, Rutter TW; Tremper KK. Anesthesiology and 

pain management. In: Mulholland MW, Ullemoe KD, 
Doherty GM. Maier RY, Simeone DM. Upchurch GR, e<ls. 
Grem}Wd's Surgery: Scientific Principks and Practia. 5th 
e<l. Philadelphia, PA: Lippincott William& & Wdkirul; 2011: 
240-241. 

2B70 

Key word: Platelet Adherence after Tissue 
Injury 
Author: Jose H. Salazar. MD 
Editor: Nicole M. Chandler. MD 

A 28-year-old male is taken to the operating room for an elec
tive inguinal hernia repair. During preoperative evaluat:ion. he 
Is noted to have Type I von Willebrand disease. Which of the 
following Is true regarding this scenario? 

@ Desm.opressln. (DDA VP) Is ineffective for this condition 

@ Platelet aggregation response to ristocetin will be 
abnormal 

© The dilleue is inherited in an autosomal recessive fashion 

@ The disease results in qualitatively abnormal von 
Willebrand factor 

® The patient should be given cryoprecipitate and plate-
lets prior to incision 

Anrwar: (B) Platelet aggregation response to ristocetin will 
be abnormal 

Rationale: 
The most common coagulation factor cleficlencie.s are hemo
philia A (Factor VIIl deficiency) and B (Factor IX deficiency) 
and Type I von Wlll.ebrand disease (vWD). Type I vWD is an 
autosomal dominant condition resulting 1n a re<luced quan
tity of otherwise normal vWF. On the other hand, Type II 
vWD, although also autosomal dominant, result& in defective, 
nonfunctional vWF. Type ill vWD is autosomal recessive and 
results ln the absence of vWF and the most severe bleeding 
risk. vWD typic:ally present& with bruising, epistaxis, glngiwl. 
bleeding, menorrhagia, or prolonged bleeding after surgery. 

vWF is produced in both megakaryocytes and endothelial 
cells. In combination with Factor vm, it initiates platelet plug 
formation by adhering platelets to collagen. Laboratory test
ing 1n vWD typic:ally reveals a normal prothrombin time (PT), 
a prolonged partial thromboplastin time (PTT), a prolonged 
bleeding time, decreased levels of vWF, md BD abnormal 
platelet aggregation response to ristocetin. 

For mlld vWF deficiency (Type I disease), therapy with 
DDAVP, which stimulates release ofvWF,ls usually sufiident 
for patients undergoing minor surgical procedures. If a patient 
suffers &om severe vWF defu:iency (Type IU disease) or is 
undergoing a major operat:ion. vWF:Factor VlD concentrate 
Is the best treatment. DDAVP Is rarely effective fur Type II 
disease, and vWF:Fac:tor vm concentrate is usually required. 
Although cryoprecipitate is a reliable source of vWF, due to 
its infectious rilka (not virally inactivated) and the availability 
of vWF:Factor vm concentrate, its role is generally limited 
to trauma or acute, life..threatenln.g bleeding. Platelet trans
fusion is an Inadequate treatment fur vWD as it does not 
address the primary underlying patholOif-VWF deficiency. 
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Reference: 
Henke PI<. Wakefield TW. Hemostasis. In: Mulholland 

Mw. Lillemoe I<D, Doherty GM. Maier RV. Simeone 
DM, Upchurch GR, eds. Grun.fteld's Surgery Scientific 
Prlnclplu & ~ 5th ed. Phlladelphla. PA: Lippincott 
WlWams & Wllldns; 2011. 

2B71 

Key word: Prompt Formation of Platelet Plug 
Author: Betsy King, MD 
Editor: Yi.ng Wei Lum. MD 

As you are closing the incision on a patient with von 
WDlebrand disease. your astute medical student notices that 
the patient's wound surfaces are espedally oozy. He asks how 
von Willebrand dl.sease leads to excessive bleeding. You tell 
him that the functional von Wlllebrand protein is important 
for which of the following? 

® Act:l.wtion of phosphatld.ylinosltol diphosphate pathway 

@ Adherence of platelets to subendothellal collagen 

© Aggregation of platelets via fibrinogen 

@ Localized wsoconstriction 

@ Platelet activation and release of granule contents 

Answer: (B) Adherenc:e of platelets to subendothelial c:ollagen 

Radon ale: 
von 'Wlll.ebrand disease is the most c:ommon congenital bleed
ing disorder and is associated with either a quantitative or quali
tative deficiency in von Willebrand factor. Along with several 
other p.roteins. von Willebrand factor is vibd to prompt tDriiUI!
tionoftheplateletplug,inpartl.cularthroughadherenceofplate
lets to subendothelial collagen. Effective hemostasis relies on the 
initial formation of this stable platelet plug within 1 to 3 minutes 
after VBKular injury. Platelet function is achieved through three 
steps: Adherence, activation. and granular release. 

Vasc:ular insults result in exposure of subendothellal extra
c:ellular matrix proteins, including collagen. Platelets quicldy 
adhere to collagen via the GPib surface receptor, an interac
tion that is facilitated by von Willebrand factor. 

Platelet binding to subendothelial collagen initiates a sig
naling casc:ade that utilizes the phosphatidyUnosltol signallng 
pathway. Resultant intracellular c:aldum activates platelet gly
coprotein GPllb/illa receptor to bind fibrinogen, leading to 
platelet aggregation and maturation of the platelet plug. 

Platelet ac:tivation also stimulates release of granule con
tents. Platelet granules contain adheslve proteins, signallng 
molecules, growth fac:tors, and procoagulants, which pro
mote platelet function in hemostasis. Thromboxane A:J., one 
of the molecules released from platelet granules, promotes 
localized wsoc:onstrlction. In addition, it triggers further 
release of cal.dum stores to enhance platelet aggregation and 
clot formation. 

References: 
Konkle B. Disorders of platelets and vessel wall In: Longo DL, 

Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J, 
eda.H.a:nison'sPrinciplesofJ:ntzrnalMedicins.l8thed.New 
York, NY: Mc:Graw~Hill; 2012. http:l/www.accessmedicine. 
com/content.aspx?a!D=9100733. Ac:c:essed May 9, 2013. 

Rutherford EJ, Brecher ME, Fakhry SM, et al. Hematologic 
principles in surgery. In: Towsend CM, Beuchamp RD, 
Evers BM. Mattox KL, eds. Sabiston T=tbook of Surgery. 
18th eeL Philadelphia. PA: Saunders Elsevier; 2008. 
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2B72 

Key word: Patient at Risk of Alloimmune 
Response Postabdominal Trauma 
Authors: BrenessaM Lindeman, MD, and Kyle J. VanArendon}(, 
MD, PhD 
Editor: Albert Chi. MD 

A 28--year-old woman who is 22 weeb pregnant presents 
to the emergency room after a motor vehicle accident and 
reports mlld abdomJnal. pain. A Kl.elhauer-Betke test suggests 
the present of fetomatemal. hemorrhage (FMH). Whl.ch. of the 
following treatments should be comidered? 

@ Betamethasone 

® Immediate delivery 

©Magnesium 

@Oxytocin 

® Rh immune globulin (RhoGAM) 

Answer: (E) Rh. immune globulin (RhoGAM) 

Radonale: 
Trauma occurs in approximately 5% of pregnancies and is 
the leading nonobstetric cause of maternal death during 
pregnancy. Initial evaluation of the injured pregnant patient 
proceed& in a aimilar fashion to that done in a nonpregnant 
patient, remembering that proper resuscitation of the mother 
will simultaneously provide proper resuscitation to the fetus. 
Specific: points to remember in treating pregnant trauma 
patients include the potential mr inferior vena cava compres
sion from the gravid uterus (making the left lateral decubitus 
position ideal to mal.ntain venous return) and the increased 
blood volume present during pregnancy (meaning signs of 
blood loss such as tachycardia may be delayed). 

FMH. defined as the transplacental hemorrhage of fetal 
blood into the normally separate maternal circulation. can 
also occur in approximately 8% to 30% of cases of blunt 
abdominal trauma in pregnant patients. The complications of 
FMH are primarily Rh sensitization in the mother and ane
mia, paroxymaal. atrial tachycardia, and death from I!X.'Iangui
nation in the fetus. The uterus is relatively protected in the 
pelvis until approximately 12 weeks of gestation. and thus the 
potential for injury to the uterus and development of FMH 
increases after 12 weeks of gestation. 

The Kleihauer-Betke test is used to detect FMH. 1hi& acid 
elution tedmique f.ur:rul fetal red blood cells purpl&pink on 
microscopy, while adult cells remain colorless. The ratio of fetal 
cells to maternal cells is then utilized to assess the volume of 
fetal blood present in the maternal circulation. Because the 
Kleihauer-Betke test is relatively inllenlitive, all Rh-negative 
pregnant patients presenting with abdominal trauma should 
realve a single prophylactic dose of RhoGAM within 72 hours 
of the traumati<: event, regardless of the result of the .Klelhauer
Betke test. 

References: 
Desjardins G. Management of the Injured Pregnant Patient. 

TRAUMA.ORG: Trauma in Pregnancy. Available at: 
http://www.trauma.org/archlve/resus/pregnancytrauma. 
html 

Mikami DJ, Beery PR, Ellison EC. Surgery in the pregnancy 
patient. In: Towsend CM, Beauchamp RD, Evers BM, 
Mattox KL, eds. Sabiston Ttl#tbook of Sur.FJ. 19th ed. 
Philaclelphia, PA: Saunders Elsevier; 2012:2041-2042. 
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2B73 

Key word: Respiratory Quotient of Fatty 
Acid Synthesis 
Author: Andrew P. Dhanasopon, MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 55--year-old man with an extensive history of tobacco smok
ing and alcohol abuse is postoperative day 14 &om a pancre~ 
atic neaosectomy for infected pancreatic necrosis. He has 
b~n maintained on total parenteral nutrition and is having 
trouble weaning off the ventilator. Indirect calorimetry dem
onstrates a respiratory quotient of 1.2. What can be done to 
assi.!lt his ventilator weaning? 

® Decrease caloric intake and carbohydrates 

@ Decrease protein intake and increase carbohydrates 

© Increase caloric intake and carbohydrates 

@ Increase fat intake and increase carbohydrates 

@ Increase protein intake and decrease carbohydrates 

Answer: (A) Decrease caloric intake and carbohydrates 

Radonale: 
The respiratory quotient (R.Q) is the ratio of C02 produced 
per 0 2 consumed. 'This patient's RQ is consistent with over
feeding syndrome (RQ > 1), in which excessive caloric intake 
leads to lipogenesis and production of excess C~. lhls excess 
CO, leads to increased work of breathing and thus difficulty 
in weaning from the ventilator. Therefore. decreasing caloric 
intake and C&Ibohydrate (major contributor to C02 produo
tion), and thus, decreasing col> can assist the patient in 
weaning from the ventilator (A). An RQ = 1 is indicative of 
carbohydrate metabolism. an R.Q = 0.8is indicative of protein 
metabolism. and an RQ ~ 0.71s consistent with keto&ls and fat 
metabolism. 

Reference: 
Barbour JR, Barbour EF, Herrmann VM. Surgical metabolism 

& nutrition. In: Doherty GM, ed. Cummt Diagnosis & 
71eatment: Surgery. 13th ed. Columbus: The McGraw-Hill 
Companies; 2010. 

2B74 

Key word: Treatment of Reflex Sympathetic 
Dystrophy 
Author: Emmanouil Pappou, MD 
Editor: Bradford D. Wmtera, MD, PhD 

A 45-year-old man with a left wrist fracture that was repaired 
6 months ago report& developing pain in his left hand a few 
w~ks after the surgery. On examJna.tl.on his left wrist and 
hand are exquisitely tender to palpation. The skin is thickened 
and has a brown discoloration. X-ray of the left hand shows 
focal osteoporosis. The treatment that has been shown to be 
LEAST efl'ective in the management of this disease ill: 

® Intranasal calcitonin 

@ Intravenous bisphosphonates 

© Intravenous regional analgesia 

@ Oral vitamin c 
@ Sympathetic nerve blocks 

Answer: (C) Intravenous regional analgesia 

Radonale: 
Complex regional pain syndrome (CRPS), formerly known as 
reflex sympathetic dylrtrophy. Sudec:k dystrophy, or causalgia. 
is a highly painful disorder of a particular body region, usu
ally one of the extremities. The syndrome is characterized 
by a triad of pain (typically continuous burning or shooting 
and localized deep in the tissues), trophic tissue changes 
(hair and nail changes, skin atrophy or swelling, patchy bone 
demineralization), and vasomotor instability (vuodllation 
or vasoconstriction, skin color and temperature abnormali
ties, hyperhidrosis or hypohldro&l.s). CRPS can also impair 
motor function of the affected body part. Almost one-third 
of patients may develop tremor or dyskinesia of the affected 
extremity. In severe cases, the limb can become virtually use~ 
less, due to misuse or secondary to edema. fibrosis, and con
tractures. In about 60% to 70% of cases there is an inclting 
event for CRPS, such as trauma, surgery, or a vasc:ular event 
(e.g., stroke). The pathophysiology of this pain syndrome ill 
still controversial. Most investigators suggest a combination 
of peripheral and central mec:hanlsms-perlpheral nerves 
that are injured are thought to release inflammatory neuro
peptides that produce pain and signs of inflammation, while 
at the same time there is increased activity in the sensory 
fibers in the dorsal root ganglia of the central nervous system. 

CRPS Is subdivided into CRPS type I and CRPS type ll. 
CRPS type lis diagnosed when there is no obvious nerve injury 
and constitutes about 90% of cases, whereas CRPS type II refers 
to cases with known nerve injury. The diagnos:ill of CRPS is 
primarily made clinically. Three stages of the disease have 
b~n described: Stage I is characterized by throbbing pain, 
sensitivity to cold or touch, and edema and can occur as early 
as 3 weeks after the injury; stage II lasts 3 to 6 months and is 
marked by progression of the tissue edema, thickening, md 
discoloration of the skin; stage lli is marked by severe fibrosis, 
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contracture.s of the digits, and trophic skin changes and may 
Include severe osteoporosis seen on radiograph. 

Management of CRPS should be multidisdplinary and 
Instituted immediately following diagnosis. Physical therapy 
and adequate pain control are key in preventing the deveJ., 
opment and progression of CRPS. Early sympathetic blocka 
(e.g., stellate ganglion block for upper limbs or lumbar sympa
thetic chain block for lower limbs) may prevent the develop
ment of CRPS. Vitamin C (500 mg/day) for 50 days has also 
been shown to significandy decrease the incidence of CRPS 
after a wrist fracture when compared to placebo. A positive 
effect of oral glucocortlcolds in CRPS has been demonstrated 
In controlled studies as well. Several. randomized trials have 
shown that intranasal calcitonin and intravenous bisphospho, 
nates (e.g., alendronate) can improve function and symptoms 
when instituted early in the diseue. Surgical sympathectomy 
has been used with some success in this patient population. 
Results seem to be best when surgery is performed within 
12 months of the original Injury. Finally, transcutaneous elec
trical nerve stimulation is a simple and safe technique that has 
also been uaed in CRPS with moderate success. The efficacy 
of intravenous regional blocks (Bier blocks) using agents such 
as lidocaine, clonidine, guanethidine, or reserpine is uncertain 
since a meta-analysis of randomized trials found that they are 
no better than placebo. 

References: 
Maihofner C, Seifert F, Markovic K. Complex regional pain 

syndromes: new pathophysiological concepts and thera
ples.Eur J Nturol. 2010;17(5):649-660. 

Perez RS, Kwakkel G, Zuurmond WW. et al. Treatment of 
reflex sympathetic dystrophy (CRPS type 1): a research 
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2B75 

Key word: Treatment of Acute Paronychia 
Author: Kyle J. Van Arendonk, MD, PhD 
Editor: Robert A. Meguid. MD, MPH 

A 27,year~ld man presents to the emergency room report, 
ing severe pain in his right index finger. On examination of 
the fiDget; the patient has edema. erythema. tluctuance, and 
tenderness in the soft tissue surrounding the fingemail. The 
erythema spreads proximally Into his middle phalanx. Which 
of the following is the most appropriate management of this 
acute paronychia? 

® Bilateral, longitudinal incisions of the hyponychium to 
decompress the infection 

@ Drill through the nail with a sterile heated instrument to 
decompress the infection 

© Extended course of oral antibiotics alone 

@ Remove a strip of nail to decompress the inf'ec:tion 

® Warm soaks and elevation alone 

Answer: (D) Remove a strip of nail to decompre!IS the 
infection 

Rationale: 
Acute paronychia is an infection of the soft tissues surround
ing the fingernail-the paronychium and eponychium (see 
figure)-and is the most common infection of the hand. The 
most common pathogen implicated in acute paronychia is 
Staphylococcus t1113'elU. The infection begins with edema. ery
thema. and tenderness surrounding the fingernail and can 
progress to Include an abscess. 

Treatment of acute paronychia consists of splint immobi
lization, warm soaks, and a course of oral antibiotics when no 
purulence is present. However, in more advanced, purulent 
infections, drainage must be performed-after elevating from 
the nail bed the nail plate adjacent to the lnfectl.on, a longi
tudinal strip of nail is removed ln. order the decompress the 
infection. Further decompression through opening the lateral 
and/or proximal aspect of the nail fold may alao be required. 
This drainage can be performed using digital anesthesia and a 
digital tourniquet. Following drainage, antibiotics are contin
ued for 10 to 14 days, splinting and elevation are maintained 
for approximately 24 hours, and then daily soaks and dressing 
changes are begun. 

Drllllng through the nail with a sterile heated Instrument 
is appropriate treatment for a painful subungual hematoma. 
Bilateral. longitudinal incisions of the hyponychium are 
appropriate for treatment of a felon, which is an infection of 
the volar aspect of the fingertip that is contained between the 
vertical septae. 
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Fingertip anatDmy. A:. Nail fold. B: Epooycf!RJm. C: Nail bed. D: Hyponychium. 
E: Vertical selrtll. The paronychial folds flank the lateral borders of tile finger· 
nail. Reprinted wi1h permission from: Brusllart TM. Hand Infections. In: Cllltl
eran JL, Cameroo AM, eds. Current SurgiciJJ Therltfly, lOth ed. Pfliladelphia, 
PA: Mosby, 2011:641-642. 

Reference: 
Brushart TM. Hand infections. In: Cameron JL. Cameron AM. 

eels. Current Srngical Thempy. lOth ed.. Philadelphia, PA: 
Mosby; 2011:641~. 

2B76 

Key word: Components Needed for 
Tacrolimus Absorption 
Author: Kelly Olino, MD 
Editor: Andrew M. Cameron, MD, PhD 

A SO.. year--old male is status post d~d donor renal trans-
plant for diabetic nephropathy. He is found to have a markedly 
reduced tacroUmus level despite having no change 1n his regu
lar dose. The cause of his decreased level is most likely due to 
which recent change 1n his medication history? 

® Treatment of a fun~ infection with fluconazole 

@ Treatment of Clo&trldlum difficlk infection with 
metronidazole 

© Treatment of gastroparesis with metoclopramlde 

@ Treatment of hypertension with cliltiazem 

@ Treatment of new-onset seizure disorder with 
phenytoin 

Answer: (E) Treatment of new-onset seizure disorder with 
phenytoin 

Rationale: 
Tacrolimus is a macrolide immunosuppressant that acts u 
a calcineurin inhibitor. thereby affi!cting both humoral and 
T-c:ell-media.t:ed immunity. ThcroUmus is a substrate for both 
P-glyc:oproteln and the cytochrome P450 enzyme CYP3A. 
P-glyc:oprotein is involved in both active transport in the 
small intestine and hepatic e1flux transport, while CYP3A is 
important for liver metabolism. These enzymes share simi
lar co-expression patterns, and both can be ~ted by other 
drugs including immunosuppressants, antifungals, and anti
seizure medications. 

Tacrolimus absorption and metabolism is aHected by many 
fuctors, including steroids, hormones, herbal supplements 
such as St. Johns Wort, gastric emptying. intestinal absorp
tion. and high fat content meals. Tacrollmus is primarily 
metabolized in the liver by the P450 CYP3A system; there
fore CYP3A inhibitors generally increase tac:rolimus concen
trations. and CYP3A inducers typically decrease tacrolimus 
concentrations. In this scenario, use of phenytoin will lead to 
a decrease 1n the tacrollmus level as phenytoln. induces the 
P450 CYP3A system. All the other choices inhibit the P450 
CYP3A system and therefore would be expected to inaeue 
tac:rolimus levels. 

Reference: 
Christians U, Strom T, Zhang Y, et al. Active drug transport 

of immunosuppressants: new insights for pharmacoki
netics and pharmacodynamics. Ther Drug MonJt. 2006; 
28(1):39-44. 
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2B77 

Key word: Characteristics of General 
Anesthesia 
Author: Andrew P. Dhanasopon, MD 
Editor: Asad La~ MBBS, MPH 

A 35,year-old woman presents after a high-speed motor vehi, 
cle accident in which there was significant intrusion into her 
side of the car. the windshield was broken. and she required 
a prolonged extrication time due to her legs being crushed 
beneath the dashboard. Upon arrival. d\e patl.ent makes 
incomprehensible sounds, does not open her eyes, and with, 
draws to painful stimuli. A dilated right pupil is noted. Which 
of the following is the most appropriate muscle relaxant to uae 
when intubating this patient? 

@ Glycopyrrolate 

@ Neostigmine 

© Pancuronium 

@ Succ:lnylcholine 

(]) VKuronlwn 

Answer: (E) Vecuronium 

Rationale: 
This patier1t was involved in a motor vehicle ac:cidentwith a likely 
Intraaanial. bleed and CI.'USh injury to her legs. She requires Intu
bation due to conc:ern for airway protection, consistent with a 
GlasgowComaScale(GCS)score~(herGCSis7) as per ATIS 

Common Neuromuscular Blockinc DNC• and Rev ..... l Acents 
lntubatinc rmueion DoN 

guidelines. Due to c:onc:em for significant cruah muscular 
Injury and resultant hyperkalemia, depolarizing neuromuscu
lar blockers like sucdnylchollne should not be administered 
for intubation. 

Nondepolarizing neuromuscular blockers in general cause 
histamine release and potential cerebral vasodilation lead
Ing to transient cardiovascular e1Ied:s Including increased 
Intracranial pressure, which should be minl.mized ln. this 
patient with an Intracranial bleed and the risk of herniation. 
Vecuronium usually produces no cardiovascular e:ffects in 
clinical doses and even in large doses hu been shown to have 
no slgnlficant effect on cerebral physiology in studies involv
Ing patients with brain tumors. Thus, vecuronlum is an appro
priate agent to use in this case. 

Panc:uronium can cause an abrupt increase in heart rate 
and blood pressure, which may elevate intracranial pressure 
In patients with impaired intracranlal compliance and defec
tive autoregulation. Neostigmine .is a neuromuscular blockade 
reversal agent and would not be appropriate. Glycopyrrolate 
is a muscarinic anticholinergic agent and is usually aclminis, 
tered with neostigmine to counteract its re.rulting excessive 
chollnergic activity. 

References: 
Kheterpal. S, Rutter Tw, Tremper KK. Anesthesiology and 

paln management. In: Mulholland MW, Llllemoe KD, 
Doherty GM, Maier RV. Upchurch GR. eds. Grunfield'$ 
Surgery: Scientific Principle$ and Prtl.cticl!. 5d\ ed. Philadel, 
phia. PA: Lippincott WWiams and Wllkins; 2011. 

Patel PM. Drummond JC. Cerebral physiology and the efW:ts 
of anesthetic drugs. In: Miller RD, ed. Mllkr'& Anesthesia. 
7th ed. Philadelphia, PA: Elsevier; 2010:305-339. 

Muscle RelaxJnt Dote (m&/kl) (rriJ/kl/m~) Strengthe WeakneiHI 
Depolarizinc 
Succinylcholine 

Nonclepolarlzln1 
Long acting {> 1 h) 
Pancuronium 

Intermediate acting ( .. 1 h) 
Cisatracurium 

Vecuronium 
Rocuronium 

1.0 

OJ 

0.2 

OJ 
0.8 

"This should not be used for longer than 1 h. 

100' 

0.3 

0.1 

1 
10 

Fastest onset {30 to 60s) 
Short duration~' 15 min) 

No histamine release 

Spontaneous degradation, not 
affeded by renal or liver disease 
No cardiovascular effects 
Fast onset, no cardiovascular 
effects 

-ouraticm is dnrnBtically incre~sed in patien1s wi1h abnormal plasma pseudocholinesterase. 

Associated with malignant 
hyperthermia, dysrflythmias, 
bradycardia, and hyperkalemia, 
especially in patients v.;th bums or 
neurologic injury 

Tachycardia 
Slow onset 
Long duration 

Moderate cost 

Reprinted witt! permission trun: Kheterpal S, Rutter TW, Tremper KK. Anesthesiology 1M1d pain management In: MJI!olland PIN, Lllemoe KD, Doherty GM, Maier RV, 
Sineone OM, Upchurth GR, Jr, eds. Greenfield's Sutgery: Scienlilic Principles & Plllclie:e, 5ttl ed. ftlilade_,hia, PA: Lippincott Williams & Wlkins, 2011:239. 
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2B78 

Key word: Sensitivity and Specificity of 
Screening Tests 
Author: Betsy King, MD 
Editor: Dorry L. Segev. MD, PhD 

A new screening test is implemented for prostate cancer. It 
has a sensitivity of 92% and a specificity of 9096. If a patient 
has prostate cancer. what is the probability that the patient 
will test negative? 

® 8% 

@ 1096 

© 9096 

@ 9296 

® 97% 

Answer: (A) 8% 

Rationale: 
Sensitivity and specificity measure the ability of a test to cor~ 
redly detennlne the presence of disease. Sensitivity is defined 
as the probability of a posltive test among individuals with the 
disease. In thls example the sensltivlty ls 92%, meaning 92 out 
of 100 individuals with prostate cancer will test positive. This 
also means 8 out of 100 individuala with prostate cancer will 
test negative (false negative). 

Spe<:lnclty is defined as the probability of a negative test 
among individuals without the disease. In thls example, the 
specificity is 9006, meaning 90 out of 100 individuals without 
prostate cancer will. test negative. This also means lOout oflOO 
individuals without disease will test positive (false positive). 

High sensitivity is important in order to rule a disease out 
and ls therefore deslrable for screening tests. If a test has high 
sensitivity, the number of false negatives will be low, meaning 
if an individual test:ll negative, the diseue is very unlikely to 
be present. High specificity is lmportant to rule a disease ln 
and is therefore deslrable for confirmatory diagnosti<: tests. If 
a test has high specificity, the number of false positives will be 
low, meaning if an individual tests positive, the disease is very 
likely to be present. 

Reference: 
Palson EC, Sonnad SS. St:a.tistica and epidemiology. In: Porett 

PM. Frederick JR, Roses RE, Kalser LR, eds. 1h6 SW'gtcal 
Review: An Integrated Ba&lc and Clinical Selena Study 
Guide. 3rd ed. Philadelphia, PA: Lippincott Williams & 
Willcins; 2010. 

2B79 

Key word: Synergism of Ampicillin and 
Sulbactam 
Author: Andrew P. Dhanasopon, MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

When combined with ampicillin, sulbactam e:uTts a synergis-
tic antimicrobial effect. How doea sulbactam help extend the 
spectrum of activity of amplc1llin? 

@ Inhibit& bet~lactamase 

@ Inhibits cell wall synthesis 

© Inhibits dlhydrofolate reductase 

@ Inhibits DNA gyrase 

@ Inhibits protein synthesis 

Answer: (A) Inhibit& bet~lactamase 

Rationale: 
Ampicillin is a beta.-lactam antibiotic that inhibits cell wall 
synthesis and is e1Iective againstStrtptococau pyogenu, Strep
tococcus pneumoniM, andHMmophllus Jnjl~m~ZM- However, 
many strains have developed beta-lact:amases, which hydro
lyze the amide bond of the beta-Iactam ring. inactivating this 
class of antibiotics. The addition of the be~lactamue inhibi~ 
tor sulbactam extends the spectrum of ampiclllln to include 
the above organisms as well as some Enterobacterlaceae 
members such as Escherichia coli. Tetracycline and amlnogly
cosides are inhibitors of protein synthesis. Fluoroquinolones 
inhibit DNA gyrase. Trimethoprim inhibits dihydrofolate 
reductase. 

Reference: 
Pelrl WA. Penicllllns, cephalosporins, and other ~lactam 

antibiotics. In: Brunton ll, Chabner BA, Knollmann BC, 
eds. Goodman & Gilman's The Pharmacok>gical Basis of 
Therapeutics. 12th ed. New York. NY: McGraw-Hill; 2011. 
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2B80 

Key word: Acid-Base Disturbances with 
Sulfamylon Treatment 
Author: Joshua H. Wolt MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 42-year-old male with a 20% total body surface area full. 
thickness burn across his back and cheat is treated with sul~ 
famylon. Use of this drug places him at risk for which of the 
following acid-base disturbances? 

@ Metabolic addosis 

@ Metabolic: acidosis and respiratory alkalosis 

© Metabolic: alkalosis 

@ Respiratory acldosls 

(]) Respiratory alkalosis 

Answer: (A) Metabolic: acidosis 

Rationale: 
Sulf8mylon (mafenide acetate) is a sulfonamide antibiotic 
that 1s commonly used as a topical agent to prevent bacte
rial colonization in burn injuries. Like other sulfonamides. 
its mechanism of action 1s competitive inhibition of bacterial 
dibydropteroate synthase, which normally incorporates para
aminobenzoic acid (PABA) into dihydropteroic acid in order 
to produce folic acid. In addltion to its antiml.crobial proper
ties, ma!enide acetate 1s also a carbonic anhydrase inhibltoJ;. 
which can lead to metabolic acidosis. In the above case, the 
patient may also have decreased lung expansion as a result 
of eschar formation acr01s the chest, thereby compounding 
a drug-related acidosis with a respiratory component. Other 
side efi'ed:s of mafenide acetate include fiuld losses (from 
evaporation at the burn site) and intense pain at the slte of 
application. 

References: 
Brunton L, Parker I<. Blumenthal, Buxton I. Chemotherapy of 

microbial diseases. In: Brunton L, Parker K, Blum.en.thal. 
Buxton. eds. Goodnum and GUnum'l Mant14l of Phluma
cology and Therapeutics. New York, NY: McGraw and Hill; 
2008:716-719. 

Marini JJ, Wheeler AP. Burns and inhalation injury. In: 
Marini JJ, Wheeler AP, eels. Critical Ca:re Medicine. 3rd 
ed. Phlladelphla, PA: Lippincott Wllliams and WUidns; 
2006:630-631. 

2B81 

Key word: Common Effects of 
Benzodiazepines 
Author: Raja Mohan, MD 
Editor: Asad La~ M:BBS, MPH 

A 67,year-old woman was given 5 mg ofmidazolam in divided 
doses for sedation while undergoing an esophag01copy. 
Which of the following is true regarding this medication? 

@ Hypertension ill a common side effect 

® It has strong analgesic: properties 

© It provides long-acting sedation 

@ Its effects are mediated through GABA reaptors 

(]) Its effects are quickly reversed with naloxone 

Answer: (D) Its effects are mediated through GABA receptors 

Rationale: 
Midazolam is a benzodiazepine &equently used to help with 
sedation and reduce anxiety before operative procedures. It 
has a rapid onset and offset and fewer active metabolites com
pared to other benzodlazepines. Midazolam is prbnarily indi
cated for sedation. anxiolysis, amnesia, and for the treatment 
of seizures, specifically status epileptic us. 

Benzodiazeplnes have sedative, hypnotic, anxiolytic, 
amnestic, and antlconvulsant properties. This class of medica
tions acts through GABA receptors, which causes depression 
of the central nervous system (CNS). Benzodiazepines gener
ally produce only mild decreases in blood pressure and heart 
rate and only mild respiratory depression. unless in the pres
ence of other CNS depressants or in the setting of decreased 
hepatic function. The most common side efi'ed:s of benzo
diazepines are weakness, disorientation, headache, blurred 
vision, vertigo, and nausea. Flumazenil is a benzodiazepine 
antagonist used to reverse the effects ofbenzodiazepines. 

Reference: 
Bahn EL, Holt KR. Procedural sedation and analgesia: a 

review and new concepts. Emerg Med CUn North Am. 
2005;23(2):503. 
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2B82 

Key word: Electrolyte Abnormalities 
Associated with Pyloric Stenosis 
Author: Vicente Valero lll, MD 
Editor: F. Dylan Stewart. MD, FACS 

A 3,weeJc.-old boy with no past medical history presents to 
your clinic with nonbilious, projectile vomiting for the Jut 
4 days. Upon physical examination a mass is palpated In the 
upper abdomen. You inform the family that their child has 
pyloric: stenosis and that a pyloromyotomy is the surgical 
treatment of choice. What electrolyte and acid-base derange, 
ment is most likely present? 

® Hyperc:hloremic:, hypokalemic: metabolic: acidosis 

@ Hyperc:hloremic:, hypokalemic metabolic: alkalosis 

© Hypochloremic, hyperbleml.c metabolic acidosis 

@ Hypochlmemic, hypokalemic metabolic: acidosis 

@ Hypochlmemic, hypokalemic metabolic: alkalosis 

Answer: (E) Hypochloremic, hypokalemic: metabolic: alkalosis 

Radonale: 
Pyloric: stenosis is the most common cause of metabolic: 
alkalosis in infimta and is the most common reason for an 
abdominal operation In the first 6 months of 11fe. The hyper
trophied pyloric muscle results In a mechanical gastric outlet 
obstruction that usually presents in the first 12 weeks of life. 
The classic: presentation depicts a male infant with nonbilious, 
projectile vomiting and a palpable olive,like mass in the mid, 
line of the upper abdomen. The lnddence of pyloric stenosis 
is about 1 In 250 and is three times more common In boys. 
AD. abdominal sonogram. is the imaging modality of c:hoic:e to 
confirm the diagnosis. The continuous loss of gastric: sec:re, 
tions results in the depletion of hydrogen chloride and potu
siurn c:hloride with concomitant bicarbonate retention and 
thus a hypoc:hloremic, hypokalemic metaboll.c alkalosis. This 
alkalosis is further exacerbated by the total body pota.ssiwu 
loss, which shifts potassium into the ex:trac:ellular space. and 
hydrogen ions are transported into the intrac:ellular space to 
retain electroneutrallty. At the same time the ld.dneys reab
sorb pota.ssiwu in the distal tubules In exchange for hydrogen 
ions, resulting In worsening of the alkalosis. 

Reference: 
McEvoy CF. Developmental disorders of gastrointestinal 

function. In: McMillian JA, Feigin RD. DeAngelis CD. 
Jones MD, eels. Oski's Pediatrics. 4th ed.. Philadelphia, PA: 
Lippincott Wllliams & Wllklns; 2006:371-372. 
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2G01 

Key word: Anatomy of the Cystic Duct 
Author: Trevor A. Ellison, MD, MBA 
Editor: Christopher L. Wolfgang. MD, PhD 

The anatomic separation between the common hepatic: duct 
and the common bile duct occurs at which level? 

® Entry of cystic: duct into the common hepatic: duct 

@ Entry of the duct into the pancreas 

© The change in mucosa from columnar to squamous 

@ The intersection of the bile duct and right hepatic artery 

@ The superior edge of the duodenum where the duct 
starts to ttavelin the retroduodenal space 

Answer: (A) Entry of cyme duct into the common hepatic 
duct 

Rationale: 
The common hepatic duct and cystic duct Join to form the 
common blle duct, although approximately 15% to 20% of 
patients will have a variation in their biliary duct anatomy. 
One of the more important variations to be aware of dur, 
ing a cholecystectomy ill a short cystic duct. which leads to 
the common bile duct being mistaken for the cystic duct. 
Another variant to be cautious of during a cholecystectomy 
1s the presence of an anterior or posterior right hepatic duct 
that independently inserts into the common hepatic duct. 
In this situation. the anterior or posterior right hepatic duct 
may be mistaken for the cystic duct and inadvertently clipped.. 
The wide variation in extrahepatl.c biliary anatomy creates the 
need to establlsh the "critical view" during a cholecystectomy. 
To obtain this view, the window between the cystic: duct. the 
inferior liver edge, and the common hepatic duct is opened so 
that the cystic duct and cystic artery can be identified as the 
only structures entering dlrec:tJ:y into the gallbladder. 

References: 
Jackson PG, Evans SRT. Biliary system. In: Towsend CM. 

Beauchamp RD, Evers BM. Mattox I<L, eds. Sabi&ton 
Tl!#lbook of Surgery. 19th ed. Philadelphia, PA: Saunders 
Elsevier; 2012:1476-1495. 

Van Arendonk KJ, Duncan MD. Acute cholecystitis. In: 
Cameron JL, Cameron AM. eds. Currtmt Surgtcal 'J.herapy. 
lOth ed. Philadelphia, PA: Mosby; 2011:340. 

2G02 

Key word: Complication of Achalasia 
Operation 
Author: Betsy King, MD 
Editor: Robert A. Meguid. MD, MPH 

A 55-year~ld female presents with complaints of worsening 
chest pain associated with swallowing and dysphagia for solid 
food.. Upper gastrointestinal series demonstrates narrowing 
of the distal esophagus with proximal dilation. Manometric 
studies demonstrate failure of normal relaxation of the lower 
esophageal sphincter. The patient undergoes an uneventful 
laparosc:opic Heller myotomy. Postoperatively she reports 
continued chest pain that occurs 30 to 60 minutes after meals 
and worsens upon lying down. How could this complication 
have been prevented? 

® CombiDlng myotomy with a partial fundoplication 
procedure 

@ Esophagectomy 

© Injection of the lower esophageal sphincter with 
botulinum toxin 

@ Longer myotomy incision 

@ Postoperative initiation of calcium channel blockers 

Answer: (A) Combining myotomy with a partial fundoplica, 
tion procedure 

Rationale: 
Achalasia results from a progressive neuronal degeneration 
of Auerbach plexus within the muscular wall of the esopha
gus. The dlsease is characterized by failure of relaxation of 
the lower esophageal sphincter. Patients present with symp
toms of dyxphagia to liquids and solids and c:an also have 
regurgitation. 

Initial therapy is medical, utilizing calcium channel block
en and nltra.tes to Induce relaxation of the lower esophageal 
sphincter. lnltial lavastve management methods Include 
pneumatic or mec:hanic:al dilation, which is associated with 
a risk of perforation and often requires repeat procedures for 
improved efficacy. Botulinum toxin injection is also used md 
acts by lnhlbiting release of e.xdtatory acetylcholine. If medi
cal therapy !ails, surgical management is indicated. 

Surgical treatment of achalasia is most commonly with a 
Heller esophagomyotomy. during which an anterior longitudi
nal.lndslon is made within the longitudinal and circular m~ 
cle layers of the esophagus and continued onto the proximal 
stomach. Following this step, the lower esophageal sphincter 
is no longer competent, and the patient loses the ability to 
prevent reflux of gastric acid into the esophagus. Addition of 
an antireflux procedure in the form of a partial fundoplication 
is commonly performed and c:an create a mechanical barrier 
and decreases symptoms of gastroesophageal reflux. 

Esophagec:tomy is considered a therapy of last resort for 
achaluia in patients with a severely tortuous sigmoid esopha
gus or those who have had failure of prior myotomy to relieve 
dysphagia. 
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BM, Mattox KL, eds. Sabisam T~tbook ofSurgery. 19th ed. 
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2G03 

Key word: Diagnosis of Duodenal Stump Leak 
Author: Jens U. Berli, MD 
Editor: Christopher L. Wolfgang, MD, PhD 

A43-year--oldfemalepatientisnowpostoperativeday8aftera 
distal gastrectomy and Rou.x-en-Y reconstruction for an antral 
gastrointestinal stromal tumor (GIST). On momJng rounds, 
her abdomen is tender with guarding in her epigastrium, and 
there is bilious tltlid In her intra-abdominal Jackson-Pratt 
drain. Her vital signs are 38.1°C, pulse 98 beats per minute, 
blood pressure 123/69 mm Hg. and oxygen saturation 94%. 
A computed tomography (CT) scan with oral contrast is 
performed. and a fiuld collection measuring 10 x 8 x 5 an is 
seen in the area of the resection bed. Wh1ch. of the following 
is the next step in diagnosing a duodenal stump leak? 

@ Diagnostlc laparoscopy 

@ fluoroscopy (upper gastrointestinal series with Jackson
Pratt injection) 

© Gastroscopy and inspection of anastomosis 

@ No further studies are needed as bilious fluid in the 
Jackson-Pratt drain is diagnostic 

® Repeat CT scan with oral and intravenous contrast 

Anrwar: (D) No further studies are needed as bilious fiuid in 
the Jackson-Pratt drain is diagn.ostic: 

Rationale: 
Duodenal stump insufficiency is a feared complication after 
any surgery that leaves the duodenum disconnected from the 
stomach (e.g., Blllroth D, Whipple with side-to-end anasto
mosis of pancreas and duodenum, Roux-en-Y reconstruction 
after gastrectomy, duodenal switch). In this case, a CT scan 
with oral contxast has already established that an anastomotic: 
leak has occurred. and bfie in the Jackson-Pratt drain indi
cates that the source of this leak is the duodenum. fluoros
copy could be used as a confirmatory test but is not required 
for diagnosis. Repeat CT scan is not likely to help clarify the 
source of the leak. Gastroscopy and inspection of the 8D811to
m.osi& carries the risk of worsening a potential anastomotic: 
leak or creating one de twvo. Gastroscopy is usually the pre
ferred diagnostic and treatment tool for suspected hemor
rhage of the gastrojejunal anastomosis (e.g., anastomotic 
ulcer). 

Duodenal stwnp insufliclency is generally managed con
servatively with drainage. In cases of high output leaks, per
cutaneous biliary drainage might be indicated. Diagnostic 
laparoscopy on postoperative day 8 is likely to be complicated 
by adhesions md may create additional harm. Unless appro
priate drainage cannot be achieved by percutaneous drain 
placement. surgery should not be the first cholc:e In manage
ment. If this were to occur on postoperative day 1, howevet; 
one might consider taking the patient back for exploration. In 
cases of open repair, a duodenostomy tube with or without 
T-tube drainage of the common blle duct can be performed 
with repair of the leak. 
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2G04 

Key word: Diagnostic Test of Pleural Effusion 
after Laparoscopic Nissen Fundoplication 
Author: Betsy King, MD 
Editor: Robert A. Meguid. MD, MPH 

A 54-year-old male undergoes laparoscopic: Nissen fundo
plication for perai.stent gamoeaophageal reflux. On postop
erative day 2 the patient develops pleuritic chest pain and 
shortness of breath. EKG and cardiac enzymes are normaL 
Cheat x-ray demonstt'ates a large left-sided pleural effusion. 
Which of the following is the best diagnostic study to obtain 
next? 

@ Computed tomography (CT) scan 

@ Echocardiogram 

© Esophagogram 

@ Lymphoscintigraphy 

@ Thoracentesis and pleural fluid llampling 

Answer: (C) Esophagogram 

Radonale: 
A rare yet serious postoperative complication oflaparoscopic 
Nissen fundoplic:ation i& esophageal or gastric perforation 
secondary to injuries caused by surgical instrumentation of 
the viscera. A perforation presents most commonly within the 
first 48 hours after surgery, and risk is increased 1f there is any 
postoperative retching or emesis. 

Perforation often presents with peritoneal signs if leakage 
of gastrointestinal contents is contained wi1hln the abdomen. 
Dyspnea and pleural effusion are common symptoms and are 
a1gns of a leak into the chest. Barium or 'Mlter-soluble contrast 
swallow study will definitively diagnose the leak and may also 
identify the site of perforation. Definitive management is by 
exploratory laparotomy and direct surgical repair of the defect. 

CT scan is a reasonable diagnostic study to evaluate the 
nature of the chest x-ray findings but 1s not sensitive in iden
tifying visceral perforations because it is not a dynamic study. 
It may identify stigmata aasociated with perforation such as 
pneumoperitoneum (often present for several days after a Iap
aroscopic procedure) or a large effusion. Sampling the pleural 
effusion would give more information regarding the com
position of the effusion; however, it would neither provide a 
definitive diagnosis nor identify the site of perforation. Lym.~ 
phosdntigraphy would be useful in the diagnosis of chylous 
effusion secondary to thoradc duct injury in the setting of a 
large chyle leak. Whlle the thoradc duct does run alongside 
the esophagus, injury to it is rare during laparoscopic: Nissen 
fundoplication. 
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Key word: Diagnosis of VIPoma 
Author: Ibrahim Sultan, MD 
Editor: Richard D. Schulick, MD, MBA, FACS 

A 52~year--old man presents to the emergency room with 
abdominal pain. weightlo!lll, and dehydration. He has had large~ 
volume dliUThea (>3 L!day) over the past few weeks. Abdomi
nal computed tomography (Cf) reveals a small mass In the tan 
of the pancreas, and a plasma vasoactive intestinal polypeptide 
(VIP) is sent. Which of the following would be most consistent 
with a diagnosis of Verner-Morrison syndrome? 

@ Abdominal pain 

® Osmotic diarrhea 

© Stool osmotl.c gap of300 mOsm/.kg 

@ VIP plums. level of 600 pg/mL 

® Weight loss 

Answer: (D) VIP plasma level of 600 pg/mL 

Radonale: 
A VIP level greater than 75 pg/mL in a patient with large
volume diarrhea and a pancreatic mass is highly suggestive of 
VIPoma or Verner-Morrison syndrome. The diapostic triad 
for a VIPoma is secretory diarrhea, high plasma VIP levels, 
and a pancreatic tumor. Patients with low-volume diarrhea 
(<700 mL/day) are unl1kely to have a VIPoma. Welght loss 
and abdominal pain are both nonspecific findings that are not 
necessarily present in a patient with a VIPoma. 

VIPoma is a quite rare tumor. and patients commonly pres
ent with severe ~trolyte disturbances (the syndrome is also 
known as watery diarrhea, hypokalemia, and achlorhydria 
syndrome [WDHA] syndrome). Stool osmotic gap in patients 
with VIPoma is usually <50 mOsm/kg, reflecting a secretory 
diarrhea. A stool osmotic: gap of >125 mOsm./kg suggests an 
osmotic diiUThea (e.g., from ingestion of laxatives or excessive 
sugar or salt). 

Diaano1i1 VIPoma 
Parameter 
Symptoms 

Diagnostic tests 

.Anatomic localization 

Description 
Watery diarmea 
Weakness 
Le1hargy 
Nausea 
Hypokalemia 
Achlorhydria 
Metabolic acidosis 
Serum VIP levels elevated 
Most in body and tail of pancreas, vmh 
liver metastases 

VIP, vasoactive irrtestinal peptide. 
Reprilted with permission trwn: Ki!Medy EP, Brody~. Yeo CJ. Neoplasms of 
tile endocrile pancreas. In: ~l!oll111d II!N, Lilamoe KD, Doherty GM, Maier 
RV, Upchurch GR, eds. Greenlield's SWiery: Scienlilic Princiflles & Prlctice. 
5th ed. Philaclell)tlia, PA: L"pincott Williams & Wilkins, 2011:866. 
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Key word: Etiology of Increased Enzymes with 
Common Bile Duct Injury 
Author: Andrew P. Dhanasopon, MD 
Editor: Christopher L. Wolfgang. MD, PhD 

A 45-year-old woman undergoes a laparoscopic: choleqstec:
tomy for symptomatic cholelithiasis. On postoperative day 
10, she presents to the emergency room with 4 days of low
grade fevers, nausea, and right upper quadrant abdominal 
pain. Laboratory studies reveal mildly elevated bilirubin, liver 
enzymes, and white blood c:e1l count. Computed tomography 
demonstrates a subhepatic: fluid collec:tion. Hepatobiliary ~ 
noclia.c:eti.c acid (HIDA) scan shows some clrai.nage enterically 
but also peritoneal leakage, and a percutaneous drain is placed 
Into the coUectl.on. What 1s d\e next step in management? 

@ Endoscopic retrograde cholangiopancreatography 
(ERCP) with stenting 

@ Immediate open common bll.e duct exploration 

© Immediate open hepatic.ojejunostomy 

@ Observation 

@ Percutaneous transhepatic: cholangiogram 

Answer: (A) Endoscopic retrograde cholangiopanc:reatogra
phy (ERCP) wid\ stenting 

Rationale: 
A bile duct injury cannot be treated with observation alone. 
Identification of the site of injury is the key at this step in man
agement. A perc:uttmeous transhepatic cholangiogram will 
allow for Identification of the site of leakage, but ERCP is both 
a diagnostic: and therapeutic: modality and is therefore the bet
ter choice. Immediate open surgery is not indicated until d\e 
site and extent of biliary injury has been determined. If bile 
duct injury is recognized after the first week, hepatic.ojejunos
tomy is generally not recommended. 

References: 
Connor S, Garden OJ. Blle duct Injury In the era of laparo
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2G07 

Key word: Evaluation of Foregut Symptoms 
Author: Betsy King, MD 
Editor: Richard D. Schulick. MD, MBA, FACS 

A 56-year~old male with a significant history of tobac:c:o use 
complains of progressively worsening oclynophagia and dys
phagia and a 4.5-kg (10-lb) weight loss over the past several 
months. He lnitlally had trouble swallowing solid food and 
has more recently developed diffi.c:ulty S\ftJ.l.owlng liquids 
and a sensation that food gets caught in his chest. What is the 
most valuable diagnostic study to obtain? 

@ Barium swallow 

@ Computed tomography (CT) of the chest and abdomen 

© Endoscopic ultrasound 

@ Esophageal manometry 

@ Esophagogastroduodenosc:opy 

Answer: (E) Esophagogastroduodenoscopy 

Radon ale: 
The differential diagnosis for dysphagia Includes benign eti
ologies such as ac:halasia as well as malignant etiologies such 
as esophageal cancer. The history of tobacco use and weight 
loss in this patient should signal a red flag d\at cancer must be 
ruled out. Although all of the choices are ac:ceptable means of 
evaluating esophageal pathology, esophagogastroduodenos
c:opy is the most valuable in establishing a diagnosis. Endos-
copy allows for direct visualization of the esophagus and for 
collection of biopsies. 

fluoroscopic Imaging, such as barium swallow, is useful for 
evaluating esophageal func:tion and giving a gross representa
tion of the mucosal surface. It is useful for identifying ~ 
motility disorders and gastroesophageal reflux but provides 
limited information regarding the diagnosis of cancer. Like
wise, CT is useful. In examinl.ng extraluminal esophageal dis
ease that c:an often be present with esophageal c:arc:inoma. 
However, cross-sectional imaging does not provide evalua~ 
tion of the mucosal surface where most cancers originate. 

Endoscopic ultrasound is very sensitive for detennlnhlg 
the depth of Invasion of a known canc:e.li but it is not typl
c:aUy used as the initial diagnostic: assessment. Endosc:oplc: 
ultrasound can also be utilized for fine-needle aspiration and 
lymph node sampling. Esophageal manometry is generally 
reserved for evaluation of esophageal pathology once a Btrucr 
tural etiology has been ruled ollt.lt is the preferred diagnostic 
study for disorders of esophageal motility. 
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Key word: Initial Treatment of Diverticular 
Disease 
Author: Ibrahim Sultan, MD 
Editor: Susan L. Gearhart, MD 

A 5Q..year-old man presents to the emergency room w:ith Je(tlower 
quadrant abdominal pain. He is fEbrile to 38.~ w:ith a pulse of 
100 beats per mirl.ute and blood ~ of 120/70 mm. Hg. 
On examlnat!Dn of his abdomen. he Is found to have focal left 
lower quadrant tenderness without peritonitis. His white 
blood cell count is 15,000/Jd., and a computed tomography 
(CT) scan demonstrates diverticular diseue in the sigmoid 
colon with a 6-cm rim-enhancing pericolic collection. ~ 
blotl.cs are started. What is the next step in management of 
this patient? 

@ Careful observation on antibiotic therapy 

@ Exploratory laparotomy and washout without operative 
resection of the colon 

© Percutaneo111 drainage of the collection 

@ Sigmoid colectmnywith end colostomy and Hartmann 
pouch 

® Sigmoid colectomy with primary anastomosis 

Answer: (C) Percutaneous drainage of the collection 

Rationale: 
This patient presents with complicated diverticulitis, that is, 
diverticular disease with absce&S, perforation. stricture, or 
fistulous disease. Uncompllcated disease Involves abdomJnal 
pain, feve.r; leukocytosis, and obstipation in the absence of the 
complications noted for complicated disease. 

Complicated diverticular disease is further classified 
according to the Hinchey clasaification. Sage 1 involves a 
pericolic or intramese.nterlc: abscess. Stage 2 presents with 
a pelvic abscess. Stage 3 presents with generalized purulent 
peritonitis without gross intestinal perforation. Stage 4 pres
ents with fecal peritonitis. 

The initial management of stage 1 diaeue in the absence 
of peritonitis or hemodynamic instability consistll of percu
taneous drainage and intravenous antibiotics. If operative 
management is pursued. the choice of operation would be sig
moid resection with primary anastomosis. The anastomotic: 
leak rate is approximately 4% in this setting, and a diverting 
ostomy is not rec:ommen.cled. 

Reference: 
Gearhart SG. Diverticular disease of the colon. In: Cameron 

JL, Cameron AM, eds. C1117'n'1t Surgical Therapy. lOth ed. 
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2G09 

Key word: Initial Treatment of Appendiceal 
Abscess 
Author: Vicente Valero m, MD 
Editor: Mark D. Dunc:an. MD, FACS 

A 26,year-old man with no significant past medical history 
arrives to the emergency department complaining of right 
lower quadrant paln. His pain initially began in the perium
bilical region. and he ignored the pain for the last 48 hours. 
His temperature is 39"C and his white blood cell count is 
16,000/Jd.. Computed tomography (CT) scan of the abdomen 
and pelvis shows a 6- x 8--cm. rim~enhancing fluid collection in 
the right pelvis. What is the best next step in the management 
of this patient's disease? 

@ Admission to the surgical ward, intravenous antibiotics. 
and laparoscopic: appendectomy during this hospitaliza
tion 

@ Admission to the surgical ward. intravenous antibiotics. 
and repeat cr of the abdomen and pelvis in 5 days 

© Admission to the surgical ward, intravenous antibiotics. 
percutaneous drainage of the fluid collection. and inter
val appendectomy 

@ Discharge patient on o.raJ. antibiotics 

® Discharge patient on oral antibiotics and then per-
form inte.rwl. appendectomy 

Answer: (C) Admission to the surgical ward. intravenous 
antibiotics, percutaneous drainage of the fluid collection, and 
interval appendectomy 

Rationale: 
Perforated appendidtis is a common complication due to 
delayedpresentationorerroneousdiagnosis.Usuallytheinflam, 
matory process hu been present fur 5 to 7 days befOre rupture. 
The overall inddence of appendiceal perforatiDn is about 25%. 
Rupture is more common in the extremes of age. ocx:urring 
more frequently in children younger than 5 years of age and 
adults older than 65 years of age. Patients typically present with 
localized peritonitis, u the omentum and bowels wall off the 
abscess preventmg generalized peritonitis in most patients. 

Patients with appendl.ceal abscess should be admitted to 
the surgical ward and administered intravenous antibiotics. 
An interventional radiology consult should be obtained for 
percutaneo111 drainage of the collection. Intravenous anti-
biotics should be continued for several days and then the 
patient can be tt'ansltioned to an oral regimen and dlsc:harged 
from the hospital Definitive management with removal of 
the appendix should be undertaken with an elective Iaparo, 
scopic appendectomy performed around 6 weeks from initial 
presentation. 

Reference: 
Jaffe BM. Berger DH. The appendix. ln.: Brunicardi FC. Brandt 

MI., Andersen DK. Billiar TR, Dunn DL, Hunter JG, 
Matthews JB, Pollock RE, eds. Schwartz'$ Prlnciplu of Sur
gery. 9th ed. New York, NY: McGraw-Hill; 2010:1119-1137. 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 2 391 
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Key word: Initial Treatment of Echinococcal 
Liver Cyst 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Michael A Choti, MD, MBA 

A 22-year.-old male college student presents with anorexia and 
vague abdominal pain 6 months after returning from a semes-
ter abroad 1n Argentina. A computed tomography (Cf) scan 
oflus abdomen reveals a 10-an. thick-walled cyst1c lesion and 
several smaller ne.tghboring cysts. He is a!ebrlle, has a normal 
white blood cell count, and normal total bilirubin. This patient 
is most appropriately managed with: 

® Immediate surgical resection followed by albendazole 

@ Immediate surgical resec:tion followed by metronidazole 

© Medical monotherapy with metronidazole 

@ Preoperative albendazole followed by surgical therapy 

@ Preoperative metronidazole followed by sw:gical. resection 

Answer: (D) Preoperative albendazole followed by surgical 
therapy 

Rationale: 
Hydatid cysts of the liver develop u a consequence of infeo. 
tion with the tapeworm Echinococcus, a parasite endemic to 
regions of South America, Central Asia, and the Mediterra
nean. Dogs are carriers of the parasite, and sheep and goats are 
intermediate hosts. Ingestion of contaminated food products 
or contact with infected animala can lead to human infection. 
After Ingestion of eggs, parasitic embryos circulate and lead to 
formation of hydatid cysts, most commonly In the liver. 

Ultrasound and CT scanning are the most usefullma.glng 
studies for establishing a diagnosis ofhydatid cysts of the liver. 
Hydatid cysts clas.s.ically are large lesions with thick and often 
calcified walls. Daughter cysts, which appear as neighboring 
smaller cystic lesions, may also be evident. Infection with the 
spedes Echl,ocOCCIU multik>cularls can produce a picture of 
multiple small cysts. 

Smgeryis the primary treatment for hydatid cysts, although 
the antihelminthic agent albendazole should be adminlstered 
preoperatively as an adJunct. Albendazole has been found to 
accumulate In cysts at higher concentrations than mebenda
zole and is therefore the first-line medical therapy. Medical 
therapy alone is wed only for patients who are particularly 
poor operative candidates. The goal of surgical therapy is to 
remove the viable c:yst components without spillage of c:yst 
contents. The extent of operation required ranges from cys
tectomy to partial hepatectomy to even liver transplantation 
in rare circumstances. Endoscopic retrograde cholangiopan
creatography (ERCP) should be performed preoperatively to 
evaluate for cyst communl.catl.on with the billary tree to asslst 
1n determination of the extent of nece.ssary liver resection. 

Reference: 
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Cameron AM, eds. Current Surgical Therapy. lOth ed. 
Philadelphia, PA.: Mo.sby; 2011:276-281. 

2Gll 

Key word: Initial Treatment for Respiratory 
Complications with Pancreatic Ascites 
Author: Jens U. Berli, MD 
Editor: Chriatopher L. Wolfgang. MD, PhD 

A 51-year--old male with a history of chronic: pancreatitis and 
paeudocyBts presents to the emergency room with subjective 
dyspnea and ascites. His ascitic fiuid has an amylase value 
of 2,476 Units/L. The patient is admitted and managed non
operatively. Despite these measures, he develops Increasing 
respiratory symptoms. You relieve his immediate symptoms 
with a bedside thoracentesis. Which next step in management 
is most appropriate? 

@ Drain placement by interventional radiology 

@ Endoscopic: retrograde cholangiopancreatography 
(ERCP) with pancreatic stent placement 

© Minilaparotomy and evacuation of the ascites 

@ Transjugular portosystemic shunt 

@ Whipple procedure 

Answer: (B) Endo.scopic retrograde cholangiopancreatogra
phy (ERCP) with pancreatic stent placement 

Rationale: 
Pancreatl.c ascites Is most commonly due to pancreatic duct 
disruption (e.g., traumatic injury, ruptured pseudocyst, iat
rogenic injury). The patient above has a history of chronic 
pancreatitis with formation of pseudoc:ysts. Most likely a 
paeudoC}'I't hu ruptured, exposing an ongoing leakage from 
a pancreatic duct. Conservative measures (nothing by mouth, 
nasogastric decompression, and octreotide administration) 
lead to resolution In 4096 to 60% of patients. Should this man
agement fail (as in this patient), more invasive methods are 
then wed that aim to decrease the rate of the leakage. An 
ER.CP with stent placement and papillotomy is the least inva
sive method and also gives diagnostic opportunity to loc:alize 
the exact area of extravasation. A Whipple or a distal pancre
atectomy is the most invasive choice if other methods fail 

Other causes of ascites su.c:h as malignancy or liver disease 
have to be excluded prlDr to any Interventions. Transjugular 
portosystemic shunt would not help this patient since the 
etiology of his ascites is not portal hypertension. Endoscopic 
gastrocystostomy is not a therapy of choice for a cyst that has 
already ruptured. 
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Key word: Procedure with the Greatest Risk 
of Postoperative Small Bowel Obstruction 
Author: Betsy King. MD 
Editor: Susan L. Gearhart MD 

A 65,year,old man presents to the emergency room with 
bilious vomiting and abdominal pain. He is of status post a 
sigmol.dedomy 6 weeks ago for diverticular disease. He is 
afebrile, pulse is 110 beats per minute, and blood pressure 
is 120/70 mm Hg. Which of the following is the most l1kely 
cause for his symptoms? 

@ Anastomotic leak 

® Perforated diverticulum 

© R~urrent diverticular disease 

@ Small bowel obstruction 

® Urinary tract infection 

Answer: (D) Small bowel obst:ruc:tion 

Symptom• and Sir;na of Bowel Obstruction 

Symptom/ Proximal Small Bowel 
Slen (Open Loop) 

Diml Small Bowel 
(Open Loop) 

Radonale: 
The most .llkely cause for this patient's presentation is small 
bowel obstruction. The leading cause of small bowel obstru~ 
tion in the United States is sureical adhesions. This patient 
underwent abdominal surgery 6 weeks prior to presentation 
and is at risk of developing postoperative adhesions. In the 
United States, nearly 90% of all small bowel obst:ruc:tions 
oc:c:ur in patients with history of prior surgery secondary to 
the development of surgical adheaions. Postoperative small 
bowel obstruction is more likely to oc:c:ur greater than 30 da}'l 
following the surgery, when there has been sufliclent time for 
scar formation. Furthermore, adhe&lons are more lilcely to 
form in the setting of active inflammation such as inftamma, 
tory bowel dill ease, diverticulitis, or operations involving p~ 
etrating abdominal trauma with contamination. 

The patient above has no symptoms of ac:tive inflammation 
making recurrent diverticular disease, urinary tract infection, 
or bowel perforation less likely. An anastomotic leak would be 
expected much earlier in the patient's postoperative c:ourse, 
and by 6 weeks the anastomosis should be well healed. 

References: 
Amaoutakis GJ, Eckhauser FE. Small bowel obstruction. In: 

Cameron JL, Cameron AL, eds. Currtnt Surgical Therapy. 
lOth ed.. Philadelphia, PA: Saunders Elsevier; 2011:93-96. 

Stewart RM, Page CP, Brender J, et aL The incidence and risk 
of early postoperative small bowel obstruction. A cohort 
study.Am/Surg.l987;154:643-647. 

Small Bowel 
(Cioeed Loop) Colon/Rectum 

Pain lntennittent, intense, colicky, lntennittent to constant Progressive, intennittef!t to Continuous 
often relieved by vomiting constant. rapidly worsens 

Vomiting large volumes, bilious and Low volume and frequency, May be prominent (reflex) Intermittent, not prominent; 
frequent progressively feculent with when present, feculent 

time 
Tenderness Epigastric or periumbilical; Diffuse, progressive Diffuse, progressive Diffuse 

quite mild, unless strangula-
tion is present 

Distention Absent Moderate to malted Often absent Malted 
Obstipation May nat be present Present May nat be present Present 

Adapted from: Schuffler MD, Sinanan MN. lnt:e$tilal obstruction and pseude>obstrueiion. In: Sleisenger MH, Fordtran JS, eels. GastroMt!est'nel Disease. 5th ed. 
Philade~hia, PA: WB Sallldars; 1993:898-916. 
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Key word: Risk of Rebleeding of Duodenal 
Ulcer 
Author: Kyle J. Van Arendonlc. MD, PhD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 65-year-old man presents with hematemesis. He is resus-
citated and started on a pantoprazole infusion. Upper endos
copy identifies a posterior duodenal ulcer with a nonbleedlng 
visible vessel that is coagulated and clipped. Which of the fol. 
lowing is true regarding d\e potential for rebleeding in this 
duodenal ulcer? 

® An episode of rebleeding after endoscopic treatment 
mandates surgical exploration 

@ Continuation of the intravenous proton pump inhlbltor 
after endoscopic d\erapy is unn~ 

© The posterior location of the ulcer is associated 
with a lower risk of rebleeding 

@ The presence of a nonbleeding visible vessel is associ
ated with a higher risk of rebleeding than an adherent 
clot 

@ Younger patients have a higher risk of rebleeding 

Answer: (D) The presence of a nonbleedlng v:islble vessel is 
associated with a higher risk of rebleeding d\an an adherent 
clot 

Rationale: 
Hemodynamically stuble patients with upper gastrointestinal 
bleeding should undergo upper endoscopy after appropri
ate resuscitation. The endoscopic findings can then be used 
to predict the likelihood of recurrent hemorrhage and guide 
management decisions. Specifically, these so-called '"stig
mata of recent hemorrhage• include the following paten.t:ial 
appearances of the ulcer base, in descending risk of rebleed
ing: Active spurting. nonbleeding visfule vessel, active oozing. 
adherent clot, flat p.lgmented. spot, and clean base. 

In addition to these stigmata seen on endoscopy, increased 
patient age. anemia at presentation, hypovolemic shock. d\e 
need for blood transfusion, posterior location of d\e ulce.t; and 
significant comorbldlties, in particular hepatic or renal failure 
or metastatic canceli are also associated with an increased risk 
of recurrent bleeding. 

Successful endoscopic: hemostuis in patients with high
risk stigmata should be followed with continuation of intra
venous proton pwnp inhibitor ill order to decrease the risk of 
further bleeding. In patients who do develop signs of rebleed
ing, repeat endoscopy with additional endoscopic therapy can 
still be performed, as most patientll wid\ recurrent bleeding 
will be able to avoid surgery via successful repeat endoscopic 
therapy. H rebl~g occurs ag1lill after a second endoscopic 
treatment, the patient should proceed to surgery or arterla1 
embolization by interventional radioiOif. 

ReferenCila: 
Laine L, Jensen DM. Management of patients wid\ ulcer 

bleeding. Am J GastroenteroL 2012;107(3):345-360. 
Mulholland Mw.. Gastroduodenal ulceration. In: Mulhol

land Mw, Llllemoe KD, Doherty GM. Maier R.V, Simeone 
DM. Upchurch GR, eds. G1'Ufljkl/d'$ Surgery: Scientific 
Prlnclplu & Practla. 5th ed.. Philadelphia, PA: Uppincott 
Williams & Willcin5; 2011:706-707. 
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Key word: Treatment of Adenocarcinoma 
of the Appendix 
Author: Ibrahim Sultan, MD 
Editor: Jonathan E. Efron, MD 

A 37~year~old man undergoes a laparoscopic appendectomy 
for presumed appendicitis and is dillclwged home without 
any compUcations. Pathologic examination reveals a 1 ~ 
adenocarcinoma of the tip of the appendix that is margl.n. neg
ative. What is the next step in management? 

@ Chemotherapy 

(!) Close S\ll'Velllance with computed tomography scan 1n 
6months 

© No further therapy 

@ Positron emillsion tomography scan to evaluate for 
residual disease 

® Right hemicolectomy 

Answer: (E) Right hemicolectomy 

Rationale: 
Appendiceal tumors are found in approximately 1% of patho~ 
logic specimens. Most of these tumors are carcinoid tumors. 
which typically arise from the tip of the appen.dlx. Carcinoid 
tumors that are less than 1 em in size and do not involve the 
base are managed only with an appendectomy. Carcinoid 
tumors that are greater than 2 em in size are managed with 
a right hemicolectomy. However, the optimal management of 
all adenocarcinomas of the appendix involves a rlght heml.co
l.ed:omy to remove the lymph node drainage of the appendix 
along the il.eocoll<: mesentery. 

References: 
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Abeloff MD, Armitage JO, Niederhuber JE, Kastan 
MB, McKenna WG. Abewlf'6 Clinical Oncology. 4th ed. 
Philadelphia, PA: Churclilll Livingstone Elsevier; 2008: 
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2Gl5 

Key word: Treatment of Amebic Liver Abscess 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Michael A. Choti, MD, MBA 

A 29-year~ld surgery resident presents with anorexia, 
weight loss, and right upper quadrant pain. A month ago, she 
returned from a !-year medical mission to Mexico. Shortly 
after she had arrived 1n Mexico, she had a brief bout of self
llmited diarrhea but otherwise remalned 1n good health for 
the duration of the trip. A computed tomography (CT) scan 
of the abdomen reveals a right-sided intrahepatic rim-enl:w!cing 
fluid~filled lesion. The first-line treatment option for thia 
patient is: 

@ Intravenous metronidazole 

(!) Intravenous praziquantel 

© Intravenous praziquantel followed by percutaneous 
drainage 

@ Oral paromomycin 

® Percutaneous abscess drainage 

Answer: (A) Intravenous metronidazole 

Rationale: 
Amebic hepatl.c abscesses are caused by Infection with the 
protozoan Entamoeba hutolytlca. Infection is tranii'Ditte<l. by 
the fecal-oral route, and typically initial infection leads to a 
diarrheal disease referred to as amebic dysentery. While the 
liver is the most common site of ex:trarintestinal infection, 
only a small percentage of patients develop hepatic abscesses, 
which typically present in a delayed fashion following amebic 
dysentery. 

Amebic abscesses are almost always sucassfully treated 
with metronidazole, which ill able to achieve high concen
trations 1n the Uver. Drainage by any route, percutaneous or 
open, is almost never required. Paromomycin is a luminal 
antimicrobial that is administered to eradicate the amoeba 
from the intestinal tract. It is often administered in conjunc-
tion with metronidazole to prevent recurrence of hepatic: 
abscesses but is not by itself an appropriate therapy for treat
ment of the extrai.ntesdnal. amebic diseases. Prazlquantel is an 
antihelminthic agent used for the treatment of schistosomia~ 
sis and is ineffective in the treatment of amebic abscesses. 

References: 
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2Gl6 

Key word: Treatment of Autoimmune 
Pancreatitis 
Author: Ibrahim Sultan. MD 
Editor: Richard D. Schulick. MD, MBA, FACS 

A 57,year-old man with a history of psoriasis presents to the 
hospital with signs and symptoms of acute pancreatitis. Com, 
puted tomography (CT) shows diffuse enlargement of the 
pancreas. The pancreatic duct appears to be dJmlnutive. He 
has el.ewted levels of IgG4 and after ruling out malignancy 
with endoscopic ultrasound and biopsy, a diagnosis of auto, 
immune pancreatit:ill ill made. What ill the next step in man# 
agement of this patient? 

@ Frey procedure 

@ Glucocorticoids 

© Intravenous antibiotics 

@ No further management 

@ Puestow procedure 

Answer: (B) Glucocorticoids 

Radonale: 
Autoimmune pancreatitis is a form of chronic pancreatitis 
characterized by a mixed inflammatory in1iltrate with promi~ 
nent lymphocytic infiltration. The inflammatory process cen
ters on the pancreatic duct, causing pancreatic duct stenosis. 
The resulting fibrosis of the pancreas causes organ dysfunc
tion. Some patients will have other associated autoimmune 
condition~ such as SjOgren syndrome. psor:iasill, primary acle~ 
rosing cholangitis, or inflammatory bowel disease. 

Autoimmune pancreatitis can be difficult to differentiate 
from pancreatic adenocarcinoma. Patients can present with a 
pancreatic mass and may need additional workup such as an 
endoscopic ultrasound with biopsy or rather a laparoscopic or 
open biopsy in order to rule out malignmcy. A serum IgG4 
level greater than 140 mgfdL ls highly suggestive of autoim
mune pancreatitis but cannot definitely rule out pancreatic 
can«!!'. 

Autoimmune pancreatitis is initially managed medically 
with steroids (prednisone 30 to 40 mg/day) for approximately 
4 to 6 weeks. Patients typically respond in 2 to 4 weeks. If 
there is no response to steroids, an alternative diagnosis 
should always be considered. 

References: 
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Key word: Treatment of Tracheo
neoesophageal Fistula after Esophagectomy 
Author: Jens U. Berli, MD 
Editor: Robert A. Meguid. MD, MPH 

A 64-year-old woman who is postoperative day 23 status post 
lvor Lewis e.sophagectomyfur esophagopst:ric junction caru:er ill 
readmitted to the surgl.cal intensive care unit wi1h feveJ; hypoten
slon. and a productive cough. She is resuscitated with tl:uid and 
started on bl'Oad-spectrum. antlblcdcs. <ll.est x-ray demonstra(U 
right lower lobe consolidation but no pleural fluid collec:tion. 
Esophagogram. reveals a small tracheo-neoesophageal1istula at 
the level of the e.sophagogastric anastomosis. The patient is made 
NPO and total parenteral nutrition (TPN) is IDlliated. Which of 
the fcll.ow1ng is the most appropriate next step in management of 
this complic:ation1 

@ Primary surgical repair 

@ Reintubation 

© Tracheal ring resection 

@ Tracheal stent 

® Video-assisted thoracoscopic decortication and 
tube thoracostomy placement 

Answer: (D) Tracheal stent 

Rationale: 
Tracheo-neoesophageal fistulas are a dreaded complication 
after esophagectomy occurring in approximately 3% to 4% of 
cases. Most often this ill an early complication, but it can allo 
occur several years after the operation.. The injury can result 
from endotracheal tube pressure, anastomotic: leak, chronic: 
reflux, or ischemic: lesions due to mediastinal devasculariza
tion or radiation. The principles of treatment are drainage 
of any fluid collections that may represent leakage of enteric 
contents, control of ongoing leakage. and definitive repair. 

The approach to this c:ompllcation depends on the clini
cal scenario. Any intra-abdominal or intrathoracic: collec
tions must be drained. If the fistula is discovered in the early 
postoperative period (the first few days after surgery) and the 
patient is not critically 111. return to the operating room for a 
primary repair ma.y be attempted. Operative repair consists of 
resection of the fistula with primary repair of the trachea and 
neoesophagua conduit along with a m111cular flap to separate 
the two suture lines. H the patient has a larger defect or is crit
ically ill. a tracheal stent is the initial therapy of cholc:e. This 
strategy allows for source control of ongoing leak and gives 
the patient time to recover from infection. The patient should 
remain on TPN or postpyloric alimentation. Should a small 
fiatula &il to heal after stent pla.cement, the patient is brought 
back to the operating room once clinically stable for definite 
repair of the fistula. and m111cle flap coverage. 

Thbe thoracostomy placement is necessary for drainage 
of enteric contents that are present at the time of diagnosis. 
and thoracoscopic or open decortication may be necessary if 
a rind has already developed on the lung or infection does not 

resolve with thoracostomy drainage. Reintubation with place
ment of the tracheal c:u1f distal to the fistula. might be neces
sary in the case of pulmonary failure. 
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Key word: Treatment of Duodenal Carcinoid 
Author: Vic:en~ Valero m. MD 
EdiiDr: Richard D. Schuli.ck. MD, MBA, FACS 

A 56-year-old woman with a history of gastroesophageal 
reftux disease presenb with dyspepsia, belching, and epi~ 
gutric pain. She undergoes esophagogastroduodenoscopy 
(EGD), which identifies a 1.8-cm smooth mucosal nodule on 
the lateral wall of the second portion of the duodenum. Blop~ 
sies of the lesion reveal a duodenal carcinoid tumor. What 
treatment should be recommended? 

@ Expectant management 

@ Pancreatlcoduodenectomy 

© Repeat EGD In 6 months 

@ Repeat EGD with endoscopic excision 

® Transduodenal excision with primary repair of 
duodenum and lymphadenectomy 

Anawer: (E) 'Ii'anaduodenal excision with primary repair of 
duodenum an.d lymphadenectomy 

Ratianale: 
Duodenal cardnoid is a rare and typically indolent disease, 
appearing like cardn.omu but acting in a more benign fash~ 
ion. These neopluma account for only 2.5,. of gastrointestinal 
c:ardnoids. Symptoms are nonspedftc and include epigut:r1c 
pain. bloating, and bleeding. The most common location of 
these masaes is the 6r.rt portion of the duodenum. 

Management of these tumors is typically determined by 
the llze of the lesion. Thmors less than 1 em are amenable 
to endoscopic exdslon during EGD. Endoscopic: ultrasound 
should be wed to ensure that complete excision is attain~ 
able. 1\unors greater than 1 em should be excised in their 
entirety via a duodenotomy followed by transverse closure of 
the lnds1on. Lymphadenectomy ls recommended for com~ 
plete atag1ng and locoregional controL Controversy st1ll exists 
regarding periampullary lesions due to their aggressive bioi~ 
ogy; many surgeons advocate a pancreatic:oduodenectomy for 
these tumors. 

References: 
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2G19 

Key word: Complications of Colonoscopic 
Polyp Removal 
Author: Vic:en~ Valero Dl, MD 
EdiiDr: Jonathan E. Efron, MD 

A SO~~,old man undergoes a routine screening c:olono~ 
copy during which several polfiNI are removed. While in the 
recovery room he reports slgnlficant abdominal pain and ls 
noted to have abdominal diltention on physical examination. 
A portable chest radiograph shows free intraperitoneal air. 
Where is the perforation most likely to have oc:c:urred? 

@ Ascending colon 

@ Descending colon 

©Rectum 
@ Sigmoid c:olon 

® Transvuse colon 

Anawer: (D) Sigmoid colon 

Radanale: 
Colonosc:opy 1s a hJgh-volume Intervention that millions 
of Americans undergo each year, and it is imperative that 
swgeons be trained to recognize and II'lllDRge the potential 
complications that can occur. Colonic perforation occu.ra in 
appl'Oidmately 0.03% to 0.8% of diagnostic: colonoscoples and 
0.15% to 3% of therapeutic c:olonosc:opies. Perforations occur 
via three mec:hanisms: The use of electrocautery as part of 
therapeutic interventiom, mechanical furc:es that are exerted 
on the bOWI!l. wall with the endoscope, and overinsu.filation of 
the bowel. The most common site of perforation Is the sigmoid 
colon. seen in approximately WK. to 75% of perforationl. If 
perforation is suspected in a hemodynamically stable patient. 
a portable upright chest radiograph is the most rapid and inex
perW.ve modality to diagnose iatrogenic colonic injury, with 
Intraperitoneal free air seen under either hemidiaph.ragm to 
confirm the presence of a perforated viscus. Once the d.lasn~ 
sis is confirmed, exploratory laparotomy should be performed 
promptly. If the patient is un.rtable or has frank peritonitis, 
Imm.ecUate surgical exploration is warranted without any con
firmatory dlagnost:k studies. 
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Key word: Treatment of Gallstone Pancreatitis 
Author: Ibrahim Sultan, MD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A 64-year,old man is admitted to the hospital with a l,day 
h.i.story of abdominal pain, nausea, and vomiting. He hu 
an elevated serum am.yl.ue and lipase (500 and 600 Unlta/L 
respectively). His liver function tem Including bilirubin are 
within normal limits with the eueption of an elevated alka
line phosphatase (188 Units/L). He hu an unremarkable 
past m.edi.cal history, does not uae any medications, and hu 
no history of alcohol use. A right upper quadrant ultruound 
demonstrates cholelithlasls without evidence of cholecystitis. 
Apart from admission to the hospital and resuscitation, what 
is the mOJt appropriate step in the overall management of this 
patient? 

® Cholec:ystectomy as an outpatient 

@ Cholecystectomy prior to discharge from the hospital 

© Urgent cholecysteaomy on admission 

@ Urgent encbcopic: retrograde cholangiopancreatopphy 
(ERCP) on adm1sa1on 

® Ursent magnetic reso.nance cholangi.opancreatography 
(MRCP) on admlsslon 

Answer: (B) Cholecystectomy prior to discharge from the 
hospital 

Ration•la: 
This patient has mild acute pancreatitis with nausea and vom
iting. He will be admitted to the hospital for hydration and 
bowel rest. The etiology appears to be related to gallstones. At 
this time he does not appear to have an impacted gallstone, 
which one can deduce from his normal bilirubin level and the 
absence of common blle duct dilation on ultrasound. How
ever, IW elevated alkaline phosphatase level may be Indicative 
of the patient pusing a stone through the blle duct. MRCP 
or ERCP may not elucidate any additional information in this 
situation. Patients with pn.tone pancreatiti.l who are not at 
high surgical rUk should undergo a cholecystectomy prior to 
dlscharge. The risk of recurrent pancreatitis in a 90-day period 
can be as high as 50% without cholecystectomy. 
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2G21 

Key word: Treatment of Gastric 
Adenocarcinoma of the Lesser Curvature 
Author: Vwente Valero m, MD 
Editor: Bariah H. Eclil. MD 

A 67,year-old Japanese immigrant presents to your clinic 
complaining of early satiety, generalized weakness, wei!ht 
loss, and mild epigastric pain. Upper endoscopy reV1!ab a 
3-c:m friable lesion along the lesser curvature of the Jt:omach. 
The lesion abuts the gastric cardia and is 4 c:m from the gastro
esophageal junction. Biopsies reveal gastric adenocarcinoma. 
Staging workup including computed tomography of the chest, 
abdomen. and pelvis and an end01copic ultrasound reveals no 
metastatic disease. What Is the belt surgical approach for tiW 
lesion? 

® Endoscopic mucosal resection 

@ Gastrotomy with excW.on of man and primary repair of 
stomach 

© Subtotal gastrectomy with Billroth ll recon.struction 

@ Subtotal gutn:ctomy with Roux~Y gut:rojejnnostomy 
reconstruction 

® Total pmectomy with Rauxren-Y esophagojejunostomy 

Answar: (E) Total gastrectomy with Roux,en,Y esophago, 
jejunostomy 

Rationale: 
Gutric adenocarcinoma is diagnosed in about 20,000 indi
viduals in the United States every year. People from Japan, 
Korea, and South.Amerka have a much higher inddenoe than 
those from North America and Europe. Risk factors include 
Helico~Hu:ter pylori infection, gastric polyps, previous gastric 
surgery, tobacco use, and exposure to ni.trosamines. Opera
tive therapy remains the only definitive management of this 
disease. Optlmal surgical margln.t are 5 em due to the propen
sity for gastric cancer to spread along the submucosa. Tumors 
involvins the lesser curvature are particularly close to the gu
troespohageal junction and thus are typically not amenable to 
subtotal gutrectomy. The lesions usually nec:eui.tate a total 
gastrectomy with a Roux-en-Y esophagojeJunostomy in order 
to achieve 5-c:m margins free of disease. 
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2G22 

Key word: Treatment of Common Bile Duct 
Injury during Laparoscopic Cholecystectomy 
Author: Vicente Valero lll, MD 
Editor: Barish H. EdiJ. MD 

You are performing a laparoscopic cholecystectomy on a 
25--year-old woman with acute cholecystitis. The gall bladder 
is edematous and Inflamed. and the tissue planes are difficult 
to discern. After cl1pplng and dividJng what you believed was 
the cystlc duct. you realize that you have transected the com
mon bile duct (CBD) with loss of length of the CBD. What 
operative procedure should be performed to repairthia injury? 

@ Direct end to end primary repair over aT-tube 

@ Direct end to side primary repair over aT-tube 

© Kocher maneuver with end-to-end primary repair 

@ Pancreaticoduodenectomy 

@ Roux-en-Y hepaticojejunostomy 

Answer: (E) Roux-en-Y hepaticojejunostomy 

Radonale: 
Intraoperative recognition of a CBD injury during laparos
copy requires several important decillions. The first is to 
accurately define the anatomy of the biliary tree, and thus 
cholangiography should be performed. Once the anatomy is 
cleal; the surgeon must decide whether referral to a tertiary 
center would benefit the patient. This decision depends on 
one's per1onal experience and comfort level in the repair of 
these biliary Injuries, as well as the available services at the 
lnstltutlon where the operation Is being performed. If trans
fer is elected, placement of drains 1n the gallbladder fossa. is 
advised prior to closing. 

Partial CBD lacerations can be repaired primarily over a 
T-tube; however. typically most injuries are complete trameo
tions. If there is no loss oflength of the CBD, a Kocher maneu
ver with primary end-to-end anastomosis using absorbable 
suture can be performed. However, this approach may place 
tension on the repair. inducing ischemia and subsequent bili
ary stricture. Therefore, 1n the setting of loss of length after 
InJury to the CBD, a Roux-en-Y hepatl.cojejunostomy should 
be performed. This allows for a tenslon-free anastomosis and 
the lowest incidence of postoperative biliary stricture. 

Reference: 
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Key word: Treatment of Obstruction of the 
Ampulla during Laparoscopic Cholecystectomy 
Author: Betsy King, MD 
Editor: Barish H. EdiJ. MD 

A 48-year-old female is undergoing laparoscopic: c:holecyst:eo
torny for history of gallstone pancreatitis. An intra-operative 
cholangiogram demonstrates a dilated common blle duct 
and no filling of the duodenum. What is the most appropriate 
management? 

® Convert to an open procedure and perform common 
b.Ue duct exploration 

@ Delay cholecystectomy and perform endoscopic 
retrograde cholanglopancreatography (E:R.CP) 

© Finish laparoscoplc cholecystectomy with no further 
intervention 

@ Perform T-tube placement 

@ Place percutaneoUI transhepatic biliary drain 

Answer: (A) Convert to an open procedure and perform 
common bile duct exploration 

Rationale: 
Intraoperative cholangiogram il indicated in patient& under~ 
going cholecystectomy with a history of Jaundlce, pancre
atitis, or elevated liver function tests. In addltion. it can be 
used to delineate biliary anatomy to avoid blle duct lnjurles. 
Absence of duodenal filling in the presence of ductal dilation 
is suggestive of choledocholithiasis. The mOlt appropriate 
management is to perform an open exploration of the com
mon blle duct for stone retrieval A sphincterotomy can be 
considered with this procedW'e to decrease the risk of further 
biliary obstruction. It is possible to perform the exploration 
laparo.scopically if within the surgeon's expertise. Placement 
of aT-tube and closure of the bile duct over the tube is appro
priate following common blle duct exploration and extraction 
of stones. 

Placement of a percutaneous transhepatic biliary drain 
would be indicated preoperatively for treatment of obst:ruc:r 
tive jaundice not relieved by EllCP. In the Intraoperative 
setting with suspected choledochollthiasis, definitive man
agement is more appropriate; transhepatic biliary drainage is 
merely temporizing. 

Another acceptable option for management of suspected 
choledocollthlasis identified Intraoperatively is to finish the 
laparoscopic cholecystectomy and refer the patient for post
operative ERCP. Delaying cholecystectomy. however; would 
leave the patient at risk for developing recurrent biliary 
obstruction due to galllt:ones. 
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Laparoscopic trans cystic ble ~ct exploration. Reprintad with pennission 
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2G24 

Key word: Treatment of Persistent 
Fistula-in-ano 
Author: Betsy King, MD 
Editor: Jonathan E. Efron, MD 

A 35,year·old man with a history of recurrent perianal 
absce.sses presents with feculent drainage from around his 
anus. On examination under anesthesia, injection of hydro, 
gen. peroxide Into the tract and Insertion of a fistula probe 
reveals an intersphincterlc fistula with the internal opening 
well below the dentate line. Which of the following would 
provide the mOBt appropriate repair? 

® Anal fistula plug 

® Cutting seton 

© Endoanal advancement fiap 

@ Flbrin glue 

® Fistulotomy 

Anrwar: (E) FIStulotomy 

Rationale: 
The treatment with the lowest recurrence rate for fistula' in' 
ano is fistulotomy, which results in a recurrence rate of 10% 
or less. Recurrence is often due to inac:c:urate identifica.tl.on 
of the lntemal opening. Division of greater than on~half 
to two, thirds of the external sphincter greatly increases the 
risk of postoperative incontinence. The proximal third of the 
external sphincter lies above the dentate line, which suggests 
that the risk for incontinence with fistulotomy In this patient 
would be relatively low. 

For patients with high transsphinteric fistulas, there are 
several other options for repair. Setons can be utilized and 
come in two varieties. Draining setons are often used prior 
to definitive surgical repair to keep the fistula tract open and 
allow for adequate drainage of perianal infection and scarring 
of the tract. Cutting setons are used to provide a gradual dM
sion of the sphincter muscles and scarring of the remaining 
fistulotomy tract. The seton is placed tightly around the mWI
cle after dMdlng the skin and anoderm and is progressively 
tightened over the course of weeks to successfully obliterate 
the tract. The gradual muscle separation decreases the risk of 
incontinence in patients with higher trans sphincteric: fistulas. 

Endoanal advancement fiapa and anal fistula plugs are both 
considered sphin~sparing techniques, which can be Wleful 
for deeper fistulas with high lntemal openings. In creation of 
an advancement fiap, a proximal portion of the anal mucosa, 
submucosa, and underlying muscle is mobilized and used to 
cover the intemal opening of the fult:ula. Although the ap~ 
ter is not cut during fiap creation. postoperative Incontinence 
can still occur. Endorectal advancement flaps have a re~ 
renee rate ranging from 1096 to 40%. Fistula plugs are sutured 
into the internal opening of the anal fistula and through the 
tract to the skin. The aucce.ss of the plug procedure i& still 
debated. 
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Cosman BC, Morris m, Nivttvongs S, et al. Anorectal disordetS. In: MulhoJ. 
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Key word: Treatment of Pharyngeal 
Diverticulum 
Author: Joshua H. Wolf, MD 
Editor: Robert A. Meguid. MD, MPH 

A 43-year--old otherwise healthy man presents with 3 months 
of progresai.ve dysphagia and regurgitation of solid food aev~ 
era1 hours after eating. Barlwn swallow reveals a 3.5-an pha
ryngeal diverticulum. Which of the choices below desc:rlbes 
the best surglcal. treatment? 

® Cricopharyngeal. myotomy 

@ Transcervical diverticulectomy and crlcopharyngeal 
myotomy 

© Transcervical dlverticulopexy 

@ Tranacervical diverticulopexy and lymph node dissection 

@ Transcervical inversion of the diverticulum 

Answer: (B) Transcervical. divertic:ul.ectomy and cricopha
ryngeal myotomy 

Radonale: 
Zenker diverticulum is a pulsion diverticulum that protrudes 
through Killian triangle. a weaknesa in the pharyngeal wall that 
occurs between the c:ric::opharyngeus muscle and the thyro
pharyngeus part of the Inferior constrictor muscle. Excluding 
or removing the diverticulum is the only definitive treatment. 
The standard surgical approach involves an incision along the 
anterior border of the left sternocleidomastoid (SCM) mwcl.e 
from the level of the hyoid to just above the clavicle, raising 
subplatysmal flaps, division of the fascia Just anterior to the 
SCM. retraction of the strap muscles, and blunt dissection 
to expose the diverticulum. There are multiple methods for 
managing the diverticulum itself (including divertic:ulopex:y 
or inversion with a purs~string suture and diverticuleo
tomy), but any method must be coupled with a alcopharyn
geal myotomy ln. order to reduce the risk of recurrence and 
postoperative stricture. Performing these techniques without 
myotomy ia inadequate management. Several studies have 
argued that crlcopharyngeal. myotomy alone may be adequate 
for small dlvertlculwn ( <1 to 2 em). 

Endoscopic staple divertic:ulectomy is emerging as an 
alternative method for select patients with Zenker diverticula 
and should be considered when applicable because of lower 
complication rates. However, this approach may not be po~ 
sfule ln. patients with difficult endoscopic exposure or llmit:ed 
nec:k extension (kyphosis, large osteophytes, small orophar
ynx, etc:.) or in c:ases in which malignancy is suspected and a 
complete biopsy specimen is required. 
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Key word: Treatment of Pneumatosis 
lntestinalis and Inguinal Hernia 
Author: Joshua C. Grimm. MD 
Editor: Nicole M. Chandler. MD 

A 2~month~old boy with no significant past medical his~ 
tory presents with a persiBtent mass in his right groin. The 
patient has been febrlle. and his mother reports decrtlased 
oral intake and no bowel movements over the preceding 
48 hours. The child appears very uncomfortable. and the mass 
is not reducible. Imaging shows nondependent gas in the 
bowel wall. which is trapped within a hernia. What ill true of 
this condition? 

@ After hernia reduction, conservative management w:ith 
nasogastric tube decompression is typically sufficient 

@ All cases of pneumatosis intestinalis represent a surgical 
emergency 

© This is a normal bowel gas pattern found on imaging 

@ This is a surgical emergency requiring immediate 
attempts at hernia reduction 

® This is a surgical emergency that may require laparotomy 

Answer: (E) This 1s a surgical emergency that may require 
laparotomy 

Rationale: 
Inguinal hernias become an emergency in cases of incarcera~ 
tion and strangulation. For incarcerated hernias lacking signs 
of strangulation. reduction should be attempted prior to sur
gical intervention. However, this patient presents with an 
incarcerated, and also likely strangulated, inguinal hernia evi
denced by the presence of pneumatosis intestinalis, indicating 
likely bowel ischemia. This situation is a surgical emergency 
and will likely require bowel resection. Fluid rea111citation and 
nasogastrlc decompression should be initiated immediately. 
Strangulated inguinal hernias can be approached uslng the 
conventional open inguinal technique, but upon assessment of 
bowel viability, the need to resect ischemic bowel may require 
additional exposure via a laparotomy incision. In addition. 
upon inlliation of anesthesia, inguinal hernias have the poten
tial to spontaneously reduce, precluding the surgeon's inspec
tion of the bowel for viability through an inguinal incision. For 
these reason~, laparotomy is often required for strangulated 
inguinal hernias. 

There are two maJor etiologies hypothesized to lead to 
air within the bowel wall (pneumatosis intestinal1s). First 1s 
the mechanical theory, which describes the proc:ess in which 
weakness in the serosal and mucosal surfaces allow air to dis
sect via the mesenteric vessels into the bowel wall. Second is 
the bacterial theory, in which gas-producing organisms trans
locate into the bowel wall and form cystic air pockets. 

Pneumatosis intestinalis can be handled in several different 
fuhions depending upon its etiology. If the patient presents 
with a surgic:al emergency, as is the case with this c:hil.d, then 
conservative management is not a feasible option. Howeve.r; 

if the pneumatosis is not accompanied by other worrisome 
signs, the c:hil.d can be managed with intravenous tlulds, nasa
gastric tube decompression, nothing by mouth, and antibiotic: 
therapy if indicated. In the neonatal period, children with ne~ 
rotizi.ng enterocolitis who are clinically stable are treated con:
servatively in this fashion. In addition. there are also reports 
of benign pneumatosis occurring in older lmmunocompro
mised pediatric: patients. 
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Key word: Treatment of Pyogenic Liver 
Abscess 
Author: Bonnie E. Lonze, MD, PhD 
Editor: Michael A. Choti. MD, MBA 

A 49-year-old man presents with fever, malaise, and right 
upper quadrant pain. Computed tomography (CT) of the 
abdomen reveal& a rim-enhancing lesion in segment IV of 
the liver. You determine that the most appropriate course of 
ac:tion Ia treatment with intravenow piperacllJJn/tazobactam 
followed by percutaneow drainage of the liver lesion. The his
tory you are mostly likely to have obtained to direct your clini~ 
cal management of this patient is which of the following? 

@ History of appendicitis as a child 

@ History of recent travel to Argentina 

© History of recent travel to Mexico 

@ Hiltory of recurrent diverticulitis 

@ Recent development of a maculopapular rub 

AniW8r: (D) History of recurrent diverticulit:i5 

Rationale: 
This scenario describes a P'}'08eDic hepatic abscess, an uncom
mon condition but one that carries a aignifu:ant mortality rate 
Jf not diagnosed and treated promptly. Pyogenic abscesses 
can derive from various gut:rointeJt:ln or bl.U.ary sources of 
infection. The11e include direct extension of infection in the 
setting of ucending cholangitis or severe cholecystitis or 
seeding of the liver by portal blood ftow in the setting of acute 
(not remote) appendicitis or diverticulitis. 

For patients who are hemodynamically stable, pyogenic 
absceue.. are typl.call.y managed with appropriately targeted 
intravenow antibiotics and percutaneow drainage. Defini
tive management must abo include addressing the primary 
source of infection. The choice of antibiotic depends upon 
the primary source of infection, with gram-negative rods and 
Bact:erolda being the most common organisms seen with 
underlying diverticulitis or appendicitis. 

History of travel to Argentina would be most suggestive 
of Echinococcal cyst, which would be treated with alben.da
zole and surgical resection. History of travel to Mexico would 
be most consiatent with an amebic absce..s, which would be 
treated with metronidazole and would only rarely require 
drainage. Schi.ltosomiuia, which can present with a macu
lopapular rash. lead& to hepatosplenomegaly and esophageal 
varices but not hepatic absceue1 and is treated with the anti
helminthic medlc:ation praziquantel. 
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Key word: Treatment of Villous Adenoma 
Author: Said C • .Azoury, MD 
Editor: Suaan L. Gearhart. MD 

A 49--year-old male with a histmy of chronic cliarrltea is sched
uled fur a routine colonoscopy.At.thetimeofcolonoscopy, a2-cm 
multllilbulated polyp without ulceration Is fuu.rut ln the cecum. 
Biop&lel clemcmmale a villous adenoma wtthoW: dyspJa&la. The 
next most appropriate ltep would be which of the fu1lowing? 

@ Laparoscoplc right hemicolectomy 

@ Laparoscopic total abdomiual colectomy 

© Piecemeal polypectomy 

@ Repeat surveillance in 3 months 

® Snare polypectomy with complete removal of the polyp 

Answer: (E) Snare polypectomy with complete removal of 
the polyp 

R ... onale: 
There are multiple clusifi.cations of colorec:tal polyps. Hyper
plutic polyps are the most common type and are non-neo
plutic in nature. These polyps rarely develop into colorectal 
cancer11. Hamartomatous polyps are a dismgan.i.zed mau of 
tissue elements normally found at that Jite. Adenomatous 
polyps are neoplastic polyps, and two-third.s of all intestinal 
polyps are adenomu. Adenomu are categorized morpho
logically u sessile, pedunculated, ftat, or depressed, patho~ 
logically as high~ or low~grade dyapJaaia, and structurally as 
tubular, villow, or tubulovillow. 

Thbular adenomas are the molt common lntestl.naJ. neoplu
tic polyp, with an incldence of7596 and are generally peduncu
lated. Villow adenomu are most likely to produce symptoms 
and are generally seasile and larger than tubular adenomu. 

Generally, removal is not neceuary for hyperplutk: polyps, 
and the lnterwl befure subsequent colonoscopy should be 10 
years. Patients with only one or two tubular adenomas meuur
ing <1 em with low--grade dyspl.aaiashouldhavetheir nextfDilow
up c:olonolcopy in 5 to 10 years. Patients with greater than two 
adenomu or any gr:eater than 1 em or with villous features or 
high-grade dyspla&la should have complete removal of the polyp, 
likely with a segmental resection depending on the exact pathol
ogy. These individualJ need follow-up co1onoscopy generally 
3 yean later (but sooner if the polyp was remaved piecemeal). 
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Key word: Surgical Treatment of Clostridium 
difficile Colitis 
Author: Ibrahim Sultan, MD 
Editor: Jonathan E. Efron, MD 

A Sl~year~old woman is admitted with abdominal pain. diar~ 
rhea, and hypotension requiring vasopressor&. A diagnosis of 
Clostridium dljfu;ile colitis Is established. and you are con~ 
suited for surgical management when her condition fails to 
improve. Upon exploratory laparotomy, her colon appears to 
have healthy serosa with a very dilated transverse colon. The 
next appropriate step in management is: 

® Colonic lavage with vancomycin and metronidazole 
without resection 

® Total abdominal colectomy and end ileostomy 

© Total abdominal colectomy with ileorectal anastomosis 

@ Transverse colectomy with colostomy leaving a long 
Hartmann pouch 

(]) Transverse colectomy with primary anastomosis 

Answer: (B) Total abdominal colectomy and end ileostomy 

Rationale: 
Patients with C. dgfidle-UJociJrted diarrhea may progress 
from mild to severe disease, such as this patient who requires 
hemodynamic support. Organ fallure. shock, and vasopressor 
dependence are indications for surgical intervention. Other 
indications include toxic megacolon and colonic: perforation. 
The operation of choice i& a total mlectomywith end ileostomy. 
The colonic serosa may or may not appear healthy, and this 
tinding should not change the surgeon's choice of operation. In 
adclitl.on. segmental resectlon should not be Wldertaken sim~ 
ply because the disease appears to be confined to one part of 
the colon. To keep the operation as expeditious as poasible, the 
operation is performed open. Attempts at anastomosis should 
be avoided In these critically ill patients. 

Unfort\lnately, mortality among those requlrlng colectomy 
for severe C. difficile colitis is quite high, with estimates rang~ 
ing from 35% to 8006. An alternative to total colectomy would 
therefore be ideal if a lower mortality rate could be achieved. A 
recent case series reported the laparoscopic creation of a loop 
ileostomy after visually assessing the colon to ensure viability, 
followed by intraoperative c:olonic lavage and postoperative 
antegrade vancomycin flushes through the ileostomy coupled 
with the continuation of intravenous metronidazole. Mortal~ 
lty was foWld to be slgniticantly lower with this approach. 
although compared only to hlstorlcal controls. 
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Key word: Surgical Treatment of Rectal 
Prolapse 
Author: Joshua H. Wolf, MD 
Editor: Susan L. Gearhart, MD 

A 4&-year~old man with no significant past medical or surgic:al 
history presents to clinic with 6 months of constipation and 
straining and is found to have full~thidcness rectal prolapse 
on examl.nation. The most durable surgical treatment for this 
patientls: 

® Abdominal rectopexy 

® Abdominal rectopexy and sigmoidectomy 

© Delorme procedure 

@ Mucosal sleeve resection 

® Perineal rectoslgmoidectomy 

Answer: (B) Abdominal rectopex:y and sigmoidectomy 

Rationale: 
There are a variety of surgical approaches to rectal prolapse. In 
general. those techniques with an abdominal approach (resec
tion, with or without rectopexy) have higher risk of periop~ 
erative morbidity and lower risk of recurrence compared with 
perineal procedures. including perineal rectosigmoidectomy 
(Aitemeler procedure) and mucosal sleeve resection (Delo~ 
rme procedure). The abdominal approach should therefore be 
reserved for those patients, suc:h as the one described above, 
with low operative risk. 

Abdominal suture rectopexy i& the most common prolapse 
procedure and has a very low recurrence rate. It is coupled 
with a sigmoid resection lf the patient's clin1cal. presenta~ 
tion includes constipation (Frykman-Goldberg procedure). 
Though this procedure can be performed using laparoscopy, 
the benefiu of doing so are not clear at this time. 
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c 
Transabdcrninal rectopexy. JlftB full mobilizalioo of 1he rectum, 1he endorectJII fascia IMld peritoni!UTI on each side is 
sutured to presacral fascia, below the promontory of ttle sacrum, as shown ir1 figures A and C. Concurrent sigmoid resec
tion may be performed if the patient's clinical presentalioo includes cooslipation (Frykman-Goldbarg proctdurel, as in 
figure B. Reprinted wi1h pemnission from: Cosmllfl BC, Morris AM, Nivatvongs S, et al. AnorectJII disorders. In: Mulholland 
MW, Lillemoe KD, Doherty GM, Maier RV, Upcoorch GR, eds. Greenfield's Sutgery: Scientific PrincS~Ies & Practice. 5th ed. 
Philade~hia, PA: Lippincott Williams & Wilkins, 2011:1142. 
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Key word: Timing of Cholecystectomy after 
Myocardial Infarction 
Author: Joshua H. Wolt MD 
Editor: Mark D. Duncan. MD, FACS 

A 46--year-old man with no history of cardiac disease has a 
myocardial infarction (MI) 5 days prior to his scheduled lapa~ 
rosc:opic: choleqstectomy for symptomatic cholelithiasis. He 
undergoes percutaneous angl.ography with revascularization 
and bare-metal stent placement and has a favorable outcome 
with no immediate cardiac: complications. Prior to discharge, 
the medical team would like to know when his cholecystec
tomy will be performed. Which of the following is the most 
appropriate plan? 

@ Delay surgery for 1 year 

@ Perform surgery before the patient leaves the hospital 

© Place a cholecystostomy tube for acute manage-
ment and plan for a cholecystectomy in 6 weeks 

@ Proceed with the operation as scheduled 

® Wait at least 6 weeks before performing cholecys-
tectomy 

Answer: (E) Walt at least 6 weeks before performing 
choleqstectomy 

Rationale: 
Acute (<.7 days) and recent (8 to 30 days) MI are associated 
with high perioperative morbidity and mortality, and there
fore any elective procedures must be carefully timed in this 
setting. According to practl.ce guldellnes from the American 
College of Cardiology and the Amerlc:an Heart Assoc:lation 
(ACC/AHA) in 2007, nonemergent, noncardiac surgeries 
should be delayed 4 to 6 weeks following an ML This interval 
allows injured myocardium to heal and ensures a complete 
course of antiplatelet therapy and endothelial growth over a 
newly placed stent. 

Follow-up testing at 3 weeks post-MI can also help risk 
stratify patients and identify those who still remain unsuit
able fOr elective surgery (i.e., patients with ongoing ischemia, 
arrhythmla, or new Infarction). 1hl.s risk stratification is criti
cal because, as acknowledged by the ACC/AHC committee, "4 
to 6 weeks• is not appropriate for all patients and is not based 
on pro.spec:tive clinic.aJ. trial& (none have been perfOrmed). 
Earlier recommendations had suggested a 6-month window, 
and a recent study by Livhlts et al. looked at the rate of Ml 
speclfic:ally after cholecystectomy and reported a high risk of 
perioperative reinfuc:tion (17.8~) and mortality {6.9%) even 
after a waiting period of 1 month (31 to 60 days). It is impor, 
tant therefore to identify the BUbset of patients for whom 4 
to 6 weeks is lnapproprlately short and who require further 
cardiac management. If cardiac stents were placed,. the type 
of stent determines the length of clopidogrel therapy and can 
therefore also irUluenc:e the timing of surgery in more elec, 
tive cases. The duration of clopidogrel treatment is 6 weeks 

following bare~m.etal stent placement and 1 year following 
drug-eluting stent placement. 

In the above case, there is no indication for a cholecystos
tomy tube, although this could be used as a temporizing mea
sure in patients with acute cholecystitis whose cardiac risk ill 
too great to safely proceed with the more definitive operation. 
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Key word: Anatomy of the Normal Upper 
Esophageal Sphincter 
Author: Trevor A. Ellison, MD, MBA 
Editor: Robert A. Meguid, MD, MPH 

A 46-year-old man presents with dysphagia, halitosis, and 
regurgitation. When reviewing his fluoroscopic swallow 
study, the area of hJghest likelihood for a suspected upper 
esophageal diverticulum is: 

@ Between the circular and longitudJnal muscle layers of 
the upper esophagus 

@ Between the c:rk:Dpharyngeus muscle and the longitudinal 
muscle of the upper esophagus 

© Between the thyropharyngeus and the cricopha
ryngeus muscles 

@ Distal to the cricopharyngeus muscle 

@ Proximal to the inferior pharyngeal constrictor 
muscle 

Answer: (C) Between the thyropharyngeus and the cricopha· 
ryngeus muscles 

Rationale: 
lhls patient likely has a Zenker diverticulum, a false diver
ticulum that contains only mucosa and submucosa, located 
In Kill1an triangle. The upper esophageal sphincter is a high
pressure zone at the level of the crlcopharyngeus muscle found 
approximately 15 em &om the incisor teeth and constitutes the 
first esophageal constrl.ction seen on fiuoroscoplc examina
tions (with the other t:hree constrictions being the arch of the 
aorta at about 22.5 em. the crossing of the main left bronchus 
at approximately 27.5 em, and the diaphragm at about 40 em). 
The inferior pharyngeal constrictor muscle is made up of the 
thyropharyngeus muscle (originating in the median raphe and 
attach!ng to the lateral borders of the thyroid cartilage) and 
the cricopharyngeus muscle (orlglnating in the mOOian raphe 
and attaching to the lateral borders of the cricoid cartilage). 
The thyropharyngeus muscle has oblique fibers while the cri
oopharyngeus has horizontal drc:ular fibers, so the transition 
between these oblique and clrc:ular nbers is an area of sparse 
muscle fibers. lhls area of weakness where Zenker diverticula 
form is known as Killian's triangle. 

The esophagus is divided into four segments: The pha· 
ryngoesophagus (between the laryngopharynx and cervical 
esophagus including the superior, middle. and inferior con
strictors as well as the stylopharyngeus muscle), the c:ervtcal 
esophagus (between the cricopharyngeal muscle and Tl), 
the thoracic esophagus (between T1 and the diaphragmatic 
hiatus), and the abdominal esophagus (between the diaphrag
matic hiatus and the gutric cardia). The layers of the esopha
gus include mucosa, submucosa. inner clrcular muscle, and 
outer longitudinal muscle. Notably, there is no serosa. 

Exposure of Zenker diverticulum. The sac, beiAg grasped by an atraumatic 
clamp, can be seen exitilg the posterior wall of 1fle esophagus at Killian 
triangle, between 1fle thyropharyngeus and 1fle ericopharyngeus muscles. 
Reprirrted with permissioo from: Rascoe PA, Smythe VIR. Excisioo of esopha
geal dillerticula. In: Kaiser LR, Kroo IL, Spray TL, ells. Mastery of Cardio
lhoracic Surgery. 2nd 8<1. Plliladelpllia, PA: Uppileott Williams & WI Ieins, 
2007:189. 
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BM. Mattox KL, eds. Sabi&ton 'IUtbook of Surgery. 19th ed. 
Philadelphia, PA: Saunders Elsevier; 2012:1014-1017. 
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more, MD: Lippincott Williams & Wllkins; 1999+.221-222. 
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Kaiser LR, Kron IL, Spray TL, eds. Mastery of Cardl.otho
radc Surgery. 2nd e<l. Philadelphia. PA: Lippincott Wllliams 
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Key word: Vitamin K-dependent Clotting 
Factors 
Author: Trevor A. Ellison. MD, MBA 
Editor: Christopher L. Wolfgang, MD, PhD 

A 68--year--old woman is started on long~term total parenteral 
nutrition (TPN) via a subclavian central line She is noted to 
have a catheter-related clot in her superior vena caw. She is 
lmmed1atel.y started on warfarin and upon re-imaging 2 days 
later due to increased fadal. swelllng, it is noted that the clot 
is even larger. Warfarin's inhibition of which pair of factors is 
most likely responaible for thi& scenario? 

® Factors V and VI 

® Factors V and VDI 

© Factors XI and XII 

@ Protein C and &.ctor V 

® Proteins C and S 

Answer: (E) Proteins C and S 

Rationale: 
Warfarin is a vitamin K antagonist that inhibits the vitamin 
K-dependent clotting factors (factors Wprothrombin. vn, IX. 
and X and proteins C and S). Proteins C and S are endogenous 
anticoagulants. Since protein C has one of the shortest half
lives of the clotting factors, the effects of its inhibition by war
farin are seen first. This early inhibition of proteins C and S 
re.ml.ts in a period of increued coagulability before the other 
clotting factors, which have longer half-lives, are also inhib
ited. for this reason. patients are typically started on another 
anticoagulant until their warfarin levels reach the therapeu
tic: window. While in the past this anticoagulation was initi
ated as an inpatient with an intravenous heparin infusion. the 
availability of low-molecular-weight heparin now allows for 
this anticoagulation bridge to be completed as an outpatient if 
the clinl.cal scenario is appropriate. 

Reference: 
Frelschlag JA. Heller JA. Venous disease. In: Towsend CM. 

Beauchamp RD, Evers BM. Mattox KL, eds. Sabiston 
Te;ctbook of Swgery. 19th ed. Philadelphia. PA: Saunders 
.Elsevier; 2012:1812-1817. 

2G34 

Key word: Most Specific Diagnostic Imaging 
of Meckel Diverticulum 
Author: Ibrahim Sultan, MD 
Editor: Elizabeth C. Wick, MD 

For a patient who is suspected of having a symptomatic: 
Meckel diverticulum, which of the following tests is most~~ 
sitive and spedfic for the diagnosis? 

® Abdominal ultrasound 

® Magnetic resonance imaging (MRI) 

© Standard computed tomography (CT) of the abdomen 
and pelvis with oral contrast 

@ Teclmetiwu scan 

® Upper gastrointestinal series with small bowel follow-
through 

Answer: (D) Tecl\netium scan 

Rationale: 
Meckel dlvertlculwu is the most commonly encountered 
congenital anomaly of the small intestine and is seen 1n 296 of 
the population based on autopsy studies. Fifty percent of all 
patients with Meckel diverticulum and up to 7596 of patients 
with symptomatic Meckel diverticulum have ectopic gastric 
mucosa. In patients who have gastric mucosa, a technetium 
scan with --rc:-pertechnetate can be highly accurate 1n iden
tifying a Meckel diverticulum because """rc-pertec:hnetate 
is absorbed by gastric mucosa, and the uptake can then be 
detocted sclntigraphically. Pentagastrin or clmetidlne given 
prior to the study can enhance detedion. The sensitivity and 
specl1iclty of this study for patients with Mec:kel diverticulum 
(with gastric mucosa present) is 85% and 9596, respectively. 

References: 
Jarman BT. Small bowel imaging. Surg Clin North Am. 2011; 

91:109-125. 
Stone MC, Arcuni JC, Kellum JM. Small intestine diverticula. 

In: Yeo CJ, ed. Shackelford's Surgery of the AUmentary 
Trac~ 6th ed. Philadelphia, PA: ELsevier; 2007:775-790. 
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Key word: Sequence of Return of Bowel 
Motility 
Author: Trevor A. Ellison, MD, MBA 
Editor: Christopher L. Wolfgang. MD, PhD 

A 54-year-old man undergoes major abdominal surgery, 
and his diet is advanced on the first postoperative day when 
bowel sounds are heard. The following morning, the patient 
has a large amount of emesis and a distended abdomen 
and reports abdominal pain. A plaln abdominal radiograph 
shows a diffuse pattern of air throughout the entire digestive 
tract. Why is the patient having em.esia with positive bowel 
sounds? 

@ It ill an eB'ect: of anesthesia so he should continue to be 
fed as this episode ls unlikely to ~ur 

@ The colon recovers motility before the amall intestine 

© The colon recovers motility before the stomach 

@ The small intestine recovers motility before the 
colon or stomach 

@ The stomach recovers motility before the small intestine 

Answer: (D) The small intestine recovers motility before the 
colon or stomach 

Radon ale: 
This patient is su1ferlng from a postoperative ileus, which is 
nearly ubiquitous after abdominal operations. The etiologies 
of the ileus are multifactorial and include surgery-induced 
sympathetic reflexes, anesthesia,. analgesia, and inflammatory 
mediator release. The sequence of bowel recovery is small 
intestine by 24 hours, stomach by 48 hours, and colon by 3 
to5days. 

References: 
Brunic:ardi FC, Brandt ML, Andersen DI<, Billiar TR, Dunn 

DL, Hunter JG, Matthews JB, Pollock RE, eds. Schwartz's 
Pri11cipla of Surgery: ABSIT.E and Board ReJiiew. 9th ed.. 
New York, NY: McGraw-Hill Professionalo 2011:293. 

Snyder MJ. Is a nasogastric: tube necessary following ali
mentary tract surgery? In: Cameron JL, Cameron AM, 
eels. CU1"nlllt Swgical Thempy. lOth ed. Philadelphia, PA: 
Mosby; 2011:1074-1076. 

2G36 

Key word: Characteristics of Hepatic 
Adenoma 
Author: Trevor A. Ellison, MD, MBA 
Editor: Christopher L. Wolfgang. MD, PhD 

A 26--year-old female presents with increased liver function 
tests that were drawn after a computed tomography (CT) scan 
of the abdomen revealed a 2-cm mass In the right lobe of the 
liver. The mass is further evaluated with a sulfur colloid scan 
that reveals a cold nodule. The sulfur colloid scan ls most help
ful when needing to distinguish between which two entities? 

® Focal nodular hyperplasia and hemangioma 

@ Focal nodular hyperplasia and hepatic metastases from 
distant sites 

© Hepatic adenoma and focal nodular hyperplasia 

@ Hepatic adenoma and hemangioma 

@ Hepatic adenoma and hepatic abscess 

Answer: (C) Hepatic adenoma and focal nodular hyperplasia 

Radonale: 
Magnetic resonance imaging has the highest sensitivity and 
specificity in diagnosing hepatic le.s.ion&, although imaging 
with CT scan and ultrasound is also acceptable. If the hepatic: 
lesion ls still not defined by the above studies. a sulfur col
loid scan c:an be carried out to distinguish between a hepatic 
adenoma and focal nodular hyperplasia (FNH). Kupffer cells 
take up the sulfur colloid so FNH. which has Kupft'er cells, 
appears as "hot,• while an adenoma.. which does not contain 
Kupffer cells, appears •cold."' 

Reference: 
Ferrone CR. Benign liver tumors. In: Cameron JL, Cameron 

AM, eds. Current Surglall 'Ihmlpy. lOth eel. Philadelphia. 
PA: Mosby; 2011:284-287. 
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Key word: Diagnostic Tests for the Etiology 
of Lower Gl Bleeding 
Author: Trevor A. Ellison. MD, MBA 
Editor: Jonathan E. Efron, MD 

An 80,year,old woman comes to the emergency room with 
a 2-day history of moderate bleeding per rectum and has a 
bloody bowel movement upon presentat!Dn. She is hemody, 
namlcally stable, and a nasogutrlc tube aspirate Nturn.s blle 
and no blood. Which diagnostic test should be performed 
next? 

@ Angiography 

® Capsule endoscopy 

© Colon.oscopy 

@ Meckelscan 

® Tagged red blood cell scan 

Answer: (C) Colonoscopy 

Radonale: 
The risk of lower gastrointestinal bleeding (LGIB) increases 
with age and is associated with a variety of ag~related fac-
tors such as diverticular disease (30% to 4096), ischemia (596 
to 1096), anorectal disease (596 to 15%), neoplasia (5% to 10%), 
Infectious col1tis (3% to 896), postpolypectomy state (3% to 
7%), iD11ammatory bowel disease (396 to 496), angiodysplasia 
(3%), and radiation colitis/proctitis (1% to 3%). Of all LGIB, 
9596 originate &om the large bowel, and only 5% originate 
from the small bowel. 

In a stable patient with a slow to moderate bleed who has 
an NGT aspirate posltive for bUe and no blood. the next diag, 
nostic test is colonoscopy since colonoscopy may be both 
diagnostic and therapeutic. One step to consider before mov, 
ing to a colonoscopy is to perform anoscopy or sigmoidos, 
copy to rule out anorectal bleeding. Colonoscopy will reveal 
the source of the bleed in about 95% of patients. A thorough 
examination must be carried out, as about 40% of patients 
have more than one source of bleeding. Even though blood 
is a cathartic, polyethylene glycol by mouth or through the 
NGT to gently prepare the colon within the first 24 hours of 
admisslon is required. Performing a rapid bowel preparation 
within 4 hours and then an endoscopy in the first 12 hours 
of admission greatly increases the chances of identifying the 
bleeding source. 

'IIlgged red blood cell scans use the patient's own red blood 
cells, whlch are tagged with technetium-99 m and then rein, 
jected. This technique is 90% sensitive, although localization 
is achieved in only about 40% to 60% due to lack of spatial 
resolution. The tagged red blood cell scan is usually not 111ed 
as the definitive localizing study before surgery but is used to 
assess the utillty of anglography. If the tagged red blood cell 
sc:an is negative or is positive only after several hours, then 
angiography is unlikely to be effective and can be avoided as it 
carries significant morbidity (hematomas, acute renal ftillure, 
contrast reactions, arterial thrombosis, and bowel ischemia). 

Tagged red blood cell scan can detect bleeding down to a 
range of0.1 mL/min. 

Mesenteric angiography can detect bleeding down to a 
range of 0.5 mL/min and is only used if there is ongoing hem, 
orrhage. Angiography is also both diagnostic and therapeutic. 
The superior mesenteric artery is usually Injected first since 
most colonlc bleeding originates from the right slde. If there 
ls no bleeding found on injection of the superior mesenteric: 
artery, the inferior mesenteric artery is then injected to evalu, 
ate the left side of the colon, followed by injection of the celiac 
axis. Treatment options Include highly selective or selective 
embolization of the bleeding slte. 

B1eeding from a Meckel diverticulum .is 111ually found in 
the young adult population and can be localized through 
intravenous injection of technetillm-99 m pertechnetate. Thill 
compound Is taken up and secreted by the gastric mucous 
cells, so the scan will localize a M.e<:kel diverticulum (since 
ectopic: gastric mucosa is the source of the bleeding). 

Capsule endoscopy can be performed if colonoscopy and 
tagged red blood cell acan are negative in the face of persis
tent bleeding to identify a potential small intestine site. If the 
patient has masslve bleeding and is unstable, then the patient 
is taken directly to the operating room where localization of 
the bleeding is performed intra-operatively with serial clamp
Ing or enteroscopy. Depending on the stability of the patient, 
an intra-operative esophagogastroduodenoscopy may be 
appropriate as well to rule out upper gastrointestinal bleeding. 

References: 
Moss AK, Hodin RA. Approach to lower gastrointestinal 

bleeding. In: Cameron JL, Cameron AM, eels. Current 
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Key word: Diagnostic Test for Suspected 
Boerhaave Syndrome 
Author: Vicente Valero lll, MD 
Editor: Robert A. Meguid, MD, MPH 

A 64-year~old man with a history of diabetes mellitus and 
hypertension presents to the emergency department complain,. 
1ng of sudden severe chest pa1n after a night of heavy drinking 
complete with multiple episodes of vomiting and retching. He 
d.ellies hematemesls or hemoptysis. An el.ectroc:ardlogram. dis
plays sinus tachycardia with no signs of ischemia, and a chest 
radiograph reveals a pneumomediastinum and a small left.. 
sided pleural effuaion. What is the definitive study that should 
be ordered to confirm a diagnosis in this patl.ent? 

@ Compured tomography (CT) scan of the chest and abdomen 

@ Echocardiogram 

© Esophagogram 

@ Flexible bronchoscopy 

@ Serum troponin level 

Answer: (C) E.sophagogram 

Rationale: 
Boerhaave syndrome is spontaneous esophageal perforation 
that classically presents after episodes of persistent vomiting 
and retching. The prolonged increase 1n lntra-abdomlnal pres
sure that occurs with such eplsodes of vomiting and retching 
can result in transmural lacerations of the esophagus. Boer, 
haave syndrome accounts for approximately 15% of esophageal 
ruptures and Is classically seen in patients with alcoholism. 
Mackler triad is often seen. consisting of chest pain. emesis, 
and subc:utmeous emphysema. Hamman sign. which ls a 
crunching sound over the precordium, can also be observed in 
Boerhaave syndrome. A chest radiograph i& the inilial. screen~ 
1ng study of choice and may reveal pneumomedlastln.um and 
subcutaneous alE. If obtalned soon after the event assodated 
with perforation. chest radiographs may appear normal. How
ever, within 12 hours of the event. 75% of chest radiographs 
demonstrate pathology. A left..sided pleural effusion can also 
be seen in a subset of patients. Serum amylase can be elevated 
due to the resorptton of sallw. which can sometimes confuse 
the diagnosis and lead one to suspect pancreatitis. 

A contrast esophagogram is the confirmatory test for esoph, 
agea1 perforation. and diffimmtiaw between mllCXISal tears, 
leaks contained within the mediastinum. and perforations into 
the pleural space. Esophagograms with water-soluble contrast 
have a false-negative rate up to 50%. If the study does not dem
onstrate leak, and suspicion for perforation is high, it should be 
followed with dilute barium. The study should be repeated a fuw 
hours later if stiD. negative. as contrast esophagograms have an 
overall false-negative rate of 10%. CT lmaglngwith oral contrast 
is o!um performed during workup and ma:y reveal signs of per
foration, but CT is not reliably sensitive to detect perforations, 
potentially resulting in a mise-negative result. In addition. the 
dynamic study of an esophagogram can demonstrate locatiDn 
of the perforatton, alding 1n surgical management, while an ady
namic cr mtdy may fall to reveal the site of the perforation. 

Early diagnosis and appropriate management within 
24 hours is paramount because of the potential for develop
ment of sepsis. The overall survival declines over time from 
90% to less than 50% with delay in appropriate management. 
Resuscitation. administration of broad-spectrum antibiotics 
and antifungal agents, and source control and drainage of infec
tion are the principles of management. Operative approach is 
via thoracotomy on the side where the perforation dra1ns into 
as seen on esophagogram. This is usually through a left-sided 
thoracotomy. as the typical site of injury is jUBt: above the gas
troesophageal junction on the left lateral wall of the esopha
gus. In the absence of associated pathology, such as cancer or a 
stricture, surglcal. management lncludes drainage of the chest. 
debridement of the lung, and repair of the esophageal lacera
tion. The perfuration of the mucosa of the esophagus is often 
longer than the perforation of the muscle wall Therefore, a 
tenant of repair is to open the muscle layer longitudlnally to 
fully expose the mucosa and facilitate mucosal apposition of 
the full length of the tear after debridement of necrotic tissue. 
An intercostal muscle tlap or other vascularized tissue tlap is 
used to reinfOrce the repair. If the e.sophagogram. demonstrates 
bllateral drainage, then placement of tube thoracostomies con
tralateral to the thoracotomy Is indicated. and more extensive 
contralateral chest exploration may be warranted. 

A corttrast esophagram of a Boerttaave perforation of tiM! esophagus at Ule 
gastroesopllageal junction resulting in a left pleural contamiootion. Reprinted 
wittl pennission from: Blackmon SH, Krasna MJ. Esopf]agealleaks l.ll'ld fistulas 
{esophageal perforation). In: Fn~nC:o IQ., Thourani VH, eds. CMI'iottloracic Sur
gery Re,;ew. Philadelphia, PA: L~pincottWilliams & Wilkins; 2012:1419. 
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Key word: Treatment of Recurrent Sigmoid 
Volvulus 
Author: Trevor A. Ellison. MD, MBA 
Editor: Elizabeth C. Wick, MD 

An 89,year--old female is brought into the Emergency Depart, 
ment with a second epiaode of"enlarged belly" and not pasaing 
stool for 2 days. Upon examination, the patient hall ba.sellne 
dementia. the abdomen is markedly distended and tympanl.c, 
and there is iD:voluntary guarding with rebound tenderness. 
Abdominal radiograph reveals a classic "bent inner tube" sign. 
What is the best management? 

® Go to the operating room for sigmoidectomy 

® Go to the operating room for total abdominal colectomy 

© Perform a slgmoldoscopy and leave a rectal tube In 
place 

@ Place a nasogutric tube and follow the patient with 
serial abdominal radiographs 

(]) Proceed with a barium enema to confirm. the diagnosis 

Answer: (A) Go to the operating room for aigm.oidectomy 

Rationale: 
This patient has a recurrent sigmoid volvulus (in this instance. 
recurrence is determined by the history of a similar event). 
Sigmoid volvulus occurs when the sigmoid is disproportion, 
ately long compared to the mesenteric base so it twists in 
either a cloc:kwise or counterclockwise manner (more com, 
monly counterclockwise), with the most common being a 
360-degt:u twist (5096), 180-degt:u twist (35%), or 54(l,degree 
twist (1096). This torsion usually occurs about 15 to 25 em 
from the anus. 

Sigmoid volvulus is most common in the elderly (-seventh 
to eighth decade of life), those with psydtia1ric or neurologic 
disease (medlcatiDns for these conditions have been Implicated 
indec:reasedbowelmotllity),andthosewhoareinstltutlonalized. 
Sigmoid volvulus constltuw 6696 to 7596 of those with a colonic: 
volvulus. 

The diagnosis of aigmoid volwlus is made 8096 of the time 
with a plain abdominal radiograph where the aiMiistended 
bowel gives the appearance of a "bent inner tube:" A barium 
enema may show a "bird's beak" or "ace of spades" image. 
While barium enema can reduce the volvulus in 596 of cases, it 
is contraindicated if strangulation with gangrene is 5Ullpected 
(as in this c:ase). H further imaging is required. a computed 
tomography (CT) scan may be performed and may show the 
charac:teristlc "whirl sign:" 

Initial treatment for a first-time sigmoid volvulus that is 
not suspected to be gangrenous is nonsurgical. with decom~ 
presslon by a tl.exible or rlgl.d endoscope successfully detors
lng the bowel in 7096 to 90%, although there ls a 4096 to 9096 
recurrence rate. Some type of active decompression ls nec
essary, however, as only 296 will decompress spontaneously. 
After decompreasion, a rectal tube that passes the point of 
torsion must be left in place fur 48 to 72 hours, and surgery 

can then be scheduled electively during the same admission 
(due to the high recurren.ce rate). 

In patients with suspected gangrene, emergency resectl.on 
is necessary. Mortality in these emergent resections is 3196 
compared to 896 in elective resections. Resection should be 
performed without untwisting the volvulus to avoid releas
ing bacteria and inflammatory mediators from the vessels 
and lymphatics. The sigmoidectomy c:an be completed with 
either a colostomy and mucous fistula (Hartmann procedure) 
or with a primary anastomoai.s. Primary anastomosis should 
be avoided in acidotic. cold. coagulopathic, and hemodynami-
cally unstable patients with questionable bowel viability. 

If the bowel is found to be viable at the time of operation. 
colopexy is also an option, but recurrence of the volvulus is 
higher with this option compared to resection. 
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Key word: Most Common Etiology of Peptic 
Ulcer Disease 
Author: Trevor A. Ellison, MD, MBA 
Editor: Mehran Habibi. MD, MBA 

A 72,year.-old man develops sudden. sharp pain in his abdg, 
men and starts feeling weak with a racing heart rate. He is 
brought to the Emergency Department where upright and 
supine abdominal radiographs reveal air under the diaphragm. 
If this patl.ent is found to have a perforated peptic: ulcer. which 
clinical entity must be addressed after surgery? 

® Bacterial overgrowth of the stomach and duodenum 

@ CampykibacU!r je)unl infection 

© Heltcobacter pyklrllnfection 

@ Level of activity and exercise 

@ Malnutrition 

Answer: (C) Hellcobaaer pyklrllnfedion 

Radon ale: 
The National Institutes of Health has issued guidelines that 
require R pyklri management in the treatment of peptic: ulcer 
diseue. It ill believed that 90% of duodenal ulcers and 75% 
of gastric ulcers are associated with H. pyklri infection. Once 
the H. pyklrl infedion is treated. ulcer recurrence is very rare. 
Although the mec:hanlsm through which H. pyklrl induces 
ulcers is not fully understood, three potential mechanisms are 
the direct production of toxic: &.ctors that damage the local 
mucosa, the inc:reued production of gastrin contributing 
to increased add secretion, and the indudion of a mucosal 
immune response. 

Reference: 
Mercer DW, Robinson EK. Stomach. In: Townsend CM. 

Beauchamp RD, Evers BM, Mattox KL, eds. Sabistxm 
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Elsevier; 2008:1236-1237. 

2G41 

Key word: Site of Gastrointestinal Protein 
Absorption 
Author: Trevor A. Ellison, MD, MBA 
Editor: Christopher L. Wolfgang. MD, PhD 

The majority of uptake of small peptides (dipeptides and tri, 
peptidea), as opposed to single amino acids, occurs in which 
part of the digestive tract? 

®Colon 

@Duodenum 

© Deum 

@ JeJunwn 

@Stomach 

Answer: (D) Jejunum 

Rationale: 
Small peptides (dipeptide& and tripeptides) are preferentially 
taken up in the jejunwn via a secondary adive transport mech
anism. The small peptides are cg,transporte<f into the c:ell with 
a hydrogen ion; the hydrogen ion gradient is established by a 
sodium-hydrogen exchanger on the c:ell membrane. Single 
amino adds are preferentially taken up in the ilewn via diffu
sion, secondary adive uptake, and fadlitated transport. Large 
peptldes and intact proteins are not taken up in any nutrition, 
ally signi1ic:ant marmer by the human digestive tract. Gluta
mine, glutamate. and aspartate are the preferred energy source 
for intestinal epithelial cells. while the short-chain &.tty add 
butyrate is the principal energy source for colonocytea (fol, 
lowed by acetoacetate, glutamine. and glucose). 
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Key word: Gl Hemorrhage and Inhibition of 
Gastric Acid Secretion 
Author: Trevor A. Ellison. MD, MBA 
Editor: Christopher L. Wolfgang, MD, PhD 

A 56-year-old woman with known peptic ulcer disease is 
l'Wihed to the operating room for massive upper gastrointe.s· 
tinal bleedJng found to be originating from an ulcer situated 
near the gastroesophageal junction on the lesser curvature of 
the stomach. During the operation. she wW also need: 

@ Gastroduodenal artery ligation 

(!) Highly selective vagotomy 

© Selective vagotomy 

@ Truncal vagotomy 

® Ulcer resection only 

Answer: (E) Ulcer res~tion only 

Rationale: 
This patient has a type IV gastric ulcer. Like type I and type 
V gastric ulcers, it 1s not associated with acld hypersecretion 
and therefore does not require an acid-reducing operation. 
This patient instead needs resection and closure or a Csendes' 
procedure (subtotal gastrectomy with a Roux-en-Y jejunal 
reconstruc:tion). Type nand type lll ulc:ers are associated with 
acld hypersecretion and require acid reduc:tion either medi
cally or surgically. 

Gastric: ulcers are divided into five types based on their 
location u well as their acid-secretory status. Type I ulcers 
(6096) are found on the lesser curvature between the fundus 
and the antrum (Just proximal to the indsura), type II ulcers 
(1596) are slmultaneous ulcers with one in the body of the 
stomach near the incisura and the other in the duodenum, 
type ill ulcers (2096) are prepyloric and can be multiple, type 
IV ulc:ers (<10%) are on the lesser curvature near the gastro
esophageal junction, and type V ulcers c:an oc:c:ur anywhere in 
the stomach and are related to NSAID use. 
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2G43 

Key word: Surveillance for Recurrent 
Colorectal Cancer 
Author: Kyle J. Van Arendonk:, MD, PhD 
Editor: Michael A. Choti, MD, MBA 

A 65-year--old man presents for follow-up after an unevent· 
fulleft hemicolectomy for stage llA colon cancer. Which of 
the following is true regarding surveillance for recurrenc:e of 
c:olorectal cancer? 

@ follow-up colonoscopl.es are recommended to detect 
anastomotic: r~urrenc:es and metac:hronous lesions 

® Intense surveillance programs may decrease morbidity 
but provide no survival benefit 

© Measurement of cardnoembryonlc antigen (CEA) is not 
recommended 

@ Measurement of liver function tests must be included in 
surveillance 

(D Routine computed tomography (CT) is not recommended 

Answar: (A) Follow-up colonosc:opies are recommended to 
detect anastomotic recurrences and metac:hronous lesions 

Rationale: 
Despite appropriate surgery and the administration of adju
vant and neoadjuvant therapies for colorectal c:anc:et; disease 
relapse occurs in the form of either loc:al. recurrence or meta
static: disease in approximately 3096 to 5096 of patients. The 
incidence of recurrence of course varies widely according 
to the stage of the cancer. as well as tumor grade, location, 
venous/perineural Invasion. and aneuploidy and tec:hnic:al. 
factors such as obtal.ning adequate margins of resection. 

Early detection of these relapses when they are still sur
gically treatable provides the best chance for secondary 
cure, and therefore postoperative surveillance programs for 
locoregional recurrence and distant metastases are vital A 
Cochrane review of randomized controlled trials comparing 
different follow-up strategies found an overall survival benefit 
for intensifying the follow-up of patients after curative sur· 
gery for colorectal cancer. Given the wide variation in the ape
c:lfic:s of the follow-up programs, the review c:ould not l.dentlfy, 
however. the predse best frequency or combination of follow
up examinations. 

A variety of groups including the American Society of 
Colon md Rectal Surgeons (ASCRS), the American Society 
of Clinical Oncology (ASCO), and the National Cancer Com
prehensive Network (NCCN) have published guidellnes rec
ommending various surveillance strategies. Although each 
strategy varies with regard to details, the guidelines in general 
recommend a regular history and physical examination, CEA 
testing, chest and abdommallmaging. and colonoscopy. 

A thorough history may provide symptoms of recur
rence such as weight loss or change in bowel habits. Physlc:al. 
examination may reveal signs of advanced disease such as an 
abdominal mass. cr of the chest is recommended annually 
for the first 3 years by ASCO and NCCN. The same groups 
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also recommend CT of the abdomen and pelvis every 6 to 
12 months for approximately 3 yean. Colonoscopy is recom
mended to detect anastomotl.c recurrences and metac:hro
nous lesions. The recommended frequency is approxlmately 
3, to s,year intervals but greatly depends upon the presence 
of genetic prediapoai.tion and other risk &.ctors. CEA has a 
sensitivity of just 64% but a spedfidty of 90% for detecting 
recurrence of colortttal. cancer and is recommended every 3 
to 6 months fur the first several years. Of note. other routine 
blood work including liver function tests are not helpful as 
they are abnormal only rarely and typically in only the pres-
ence of advanced. unresectable disease. 
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2G44 

Key word: Cell Type for Benign Gastric Ulcer 
Author: Betsy King, MD 
Editor: Mehran Habibi. MD, MBA 

A 35,year-old male with no significant medical history pres-
ents with a 1-month history of postprandial epigutric pain 
and a 4.54 kg (10 lb) weight loss. He undergoes esophagogu
ttoduodenoscopy, which demonstrates a large ulcer within 
the fundus of the stomach. If this is a benigD. gastric ulcer. 
which of the following findings would you expect on biopsy? 

® Intestinalization of the gastric mucosa 

@ Polymorphic neuttophil.s surrounding spiral-shaped 
organisms 

© Mucin-rich vacuoles within the cell apices 

@ Poorly demarcated border 

@ Signet ring cells 

Answer: (B) Polymorphic: neutrophils surrounding spiral
shaped organisms 

Radonale: 
Gastric malignancy will often ulcerate through the gastric 
mucma. If ulceration is identified on endoscopy, a biopsy 
should therefore be perfOrmed to determine the underlying 
cause and to rule out malignancy. Ulceration from cancer is 
much more likely ln older patients who lack risk factors for 
gastric ulcer disease. 

The three main risk factors for benign gutric ulcer disease 
are NSAID use, cigarette smoking, and infection with Heli
cobacter pylcrl. H. pylcrl colonization is found in as many as 
9096 of patients with gastric: ulcer disease. Failure to eradicate 
the organism is the most common cause of recurrent ulcer, 
ation. Benign gastric ulcers are typically small, <1--cm, well, 
deuwc::ated lesions with aurroun.cling nonnal mucoaa. Unlike 
gastric cancers, which tend to occur in the stomach antrum, 
benign ulcers are found anywhere 1n the stomach. The base 
of the ulcer will often appear brown or black due to acidic 
digestion of blood. Benign ulcers are often foun.cl alongside 
evidence of acute or c:hronl.c gastritis. H. pylcrl colonization 
is often associated with the presence of lnflammatory cells, 
and sUver staining will reveal polymorphic neutrophils within 
the lamina propria and crossing the basement membrane. In 
addition, the organism itself can be seen as a spiral on ailver 
stain. 

Gastric adenocarcinoma can preselrt with lntestlnal-type 
neoplastic cells, which are often rich in muc:ln-Dlled vacuoles. 
Likewise, signet ring cells are a malignant cell type often seen 
in gastric cancers. 
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2G45 

Key word: Etiology of Urinary Stones 
Author: Ibrahim Sultan, MD 
Editor: Mohama.d E. Al1af. MD 

Calcium~based urinary stones are typically seen with which of 
the fOllowing conditions? 

@ Cyxtinuria 

®Gout 

© Myeloproliferative disorders 

@ Proteus colonization or infection of the genitourinary 
tract 

® Sarcoidosis 

Answer: (E) Sarcoidosis 

Rationale: 
Calcium~based kidney stones and c:alc:ium oxalate stones in 
particular are the most common kind of kidney stones in the 
United States and other industrlallzed countries. These stones 
are often found 1n patients with sarcoldosis, hyperparathy
rol.dlsm, renal tubular acldosis, and hyperabsorption of oxa.
lates (e.g., after ileal resection). Uric acid stones are found in 
patients with gout, myeloproliferative disorders, and acidic 
urine. Uric acid stones are typ1cal.l.y radlolucent on x-ray, 
unlike calcium-based stones, which are radlopaque. 

Struvite (magneslwu ammonium phosphate) stones occur 
in patients with chronic urinary tract infection with bacteria 
(Proteus and Klebsiella species) that produce ureue. which 
causes alkaline urine to promote formation of these stones. 
Struvite stones can occur as branched stones in the collect
lng system (staghorn stones). Cystine stones occur ln patients 
with the autosomal recessive condition cystinuria in which 
cymne is inadequately reabsorbed in the kidney. 
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Key word: Origin of Bilirubin 
Author: Joshua H. Wolt MD 
Editor: Michael A. Choti, MD, MBA 

Which of the following is a step in the biosynthesis of conju, 
gated bilirubin? 

@ Bacterial ~ucuronidases assist with active transport 
of bilirubin into bile canaliculi 

® Bilirubin mluctue conjugates bilirubin to glucuronic acid 

© Ferroprotoporphyrin IX (heme) is broken down into 
biliverdin, iron, and carbon monoxide 

@ Mlcrosomal heme oxygenase converts bilirubin 
into biliverdin 

® Urldlne dlphosphate-gluc:uronosyltrans!erase (UDPGT) 
hydrolyzes conjugated bilirubin and forms urobilinogens, 
which are mostly excreted 

Answer: (C) Ferroprotoporphyrin IX (heme) is broken down 
into biliverdin. iron, and carbon monoxide 

Rationale: 
The body produces approximately 250 to 350 mg of biliru
bin eac:h day, 70% to 80% of which comes from hemoglobin 
degradation. The first two steps in the pathway are axldatl.on 
and reduction of heme and billverdln and occur primarlly in 
reticuloendothelial cells (spleen, liver): 

Heme Oxygenase 
1. Ferroprotoporphyrin IX (heme) billverdln, 

iron, carbon monoxide 

Billverdln Reductase 
2. Biliverdin-------~ bilirubin 

Bilirubin is insoluble and unable to enter the bloodstream, 
but it noncoval.ently binds to albumin and can thereby 
be transported to the liver where it is conjugated to glu
coronic add in the hepatocyte endoplasmic: retlculwn. 

UDPGT" 
3. Bilirubin bilirubin monoglucuronide and blliru-

bin diglucuronide (conjugated bilirubin) 
•undine diphosphate-gluconosyl trasnferase 

Conjugated bllirubln (soluble) 1s actively transported 
into the bile canaliculi via multiple drug resistance protein 
2 (MDR2). Bilirubin is eventually excreted through the biJi.. 
ary tree Into the small bowel and flows to the tel'D'linal ileum. 
There, bacterial flora assist ln the hydrolysis and deconjuga
tion of conjugated billrubln to urobilinogen and urobilin (oxi
dized form) in the stool (80% to 9096). A smaller portion (2096) 
is reabsorbed and returns to the liver. 

Bacterial ~glucuronidases 
4. Co~ugated bilirubin · urobilinogen 
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2G47 

Key word: Preoperative Measurement of 
Portal Venous Pressure 
Author: Betsy King, MD 
Editor: Andrew M Cameron. MD, PhD 

A patient with cirrhosis is undergoing evaluation for a soli, 
tary 3~cm. mass suspicious for hepatocellular carcinoma bued 
on imaging. Pre<)perative measurement of the portal venous 
pressure reveals a portal-systeml.c pressure gradient of 11 mm 
Hg with preserved liver synthetl.c functl.on, no as<:ltes. and no 
encephalopathy. The best choice for management should be: 

® The patient should be followed with repeat abdominal 
imaging in 3 months 

@ The patient should be started. on sorafenib therapy 

© The patient should undergo liver transplantation 

@ The patient should undergo nonanatomic liver 
resection 

@ The patient should undergo radiofrequeru::y ablation 

Answer: (E) The patient should undergo radioftequency 
ablation 

Rationale: 
Preoperative evaluation and risk stratification for patients 
with liver cirrhosis prior to surgery tradltl.onally included 
the Child-Pugh score calculated by the degree of encepha
lopathy, ascites, blllrubln. albwnln, and International 
Normalized Ratio (INR) of the prothrombin time (see accom, 
panying table). Portal hypertension, despite not being taken 
into account by this classificatlon system, is associated with 
the development of compllcatlons associated with decompen
sated clrrhosls. Portal hypertension ls defined as an increase 
in the portal venous pressure above 10 mm Hg and is mea, 
sured as the pressure gradient between the portal vein and the 
inferior vena cava. Normal portal venous preuure i& between 
1 and 5 mm Hg. Complications such as varices, ascites, renal 
failure. and encephalopathy are highly correlated with portal 
hypertension. A gradient greater than 10 mm Hg is required 
for varices to form. and preuures higher than 12 mm Hg are 
assodated with variceal bleeding. 

The model for end stage liver disease, or MELD score, ls a 
measurement of 90-day mortality ln cirrhotic patients based 
on serum creatinine, serum bilirubin, and INR. The MELD 
score is used to prioritize patient& for liver transplantation 
and more recently Is being validated as a better predictor of 
surgical outcome In drrhotic patients. 

Treatment of hepatoceUular c:arclnoma is surgical resec
tion in patients with normal liver function and no portal 
hypertension who have a solitary liver nodule <5 em or up 
to 3 nodules <3 em. However, In patients with portal hyper
tension, otherwise resectable tumors can lead to Increased 
intra-operative and postoperative complications, making 
radiofrequency ablation a better option. Liver transplanta, 
tion is also an option; however in the patient descn'bed above. 
the MELD score would be unlikely to qualify the patient for a 

Child-Puah Cla11ification 
1 Point 2 Points 3 Points 

Bilirubin {mg,ldl} <2 2-3 >3 
Albumin lg,ldU >3.5 2.~3.5 <2.8 
Ascites Absent Moderate Severe 
Encephalopathy Absent Moderate Severe 
Protflrombin time 

Seconds <4 ~ >6 
prolonged 
INR <1.7 1.7-2.3 >2.3 

INR, international nonnaized ratio. 
k. 5-6poinl:$; B: 7-9 poin1s; C: 1~15 poirts. 
Reprirtted with pennissi!X'I from: Sehuiek RD. HePtt:Obiliary anltl:lmy. In: M~ 
holland PIN, Lillemoe KD, Dooerty GM, Maier RV, Sineone OM, Upcluch GR, 
eds. Greenfield's Srxgery: Scientfflc Prin~les & Pntetice. 5ttl ed. Philadelpf!ia, 
Pk. L~pncott Wiliams & Wilkns, 2011:883. 

timely liver transplantation. Repeat Imaging with observation 
ls only Indicated ln le&lons <1 em ln size, as these lesions are 
more likely areas of patchy cirrhosis rather than hepatoc:el, 
lular carcinoma. 
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2G48 

Key word: Treatment of Increased 
Homocysteine Levels 
Author: Andrew P. Dhanasopon, MD 
Editor: Christopher L. Wolfgang, MD, PhD 

Your patient is con~med that her coronary artery disease 
may be caUlled by elevatl!d levels of homocysteine. Treatment 
with which of the following can help lower plasma homocys
teine levels? 

@Cysteine 

@ Phosphate 

© VitaminBl 

@ Vitamln B12 

{]) VitamtnB3 

Answer: (D) Vitamin B12 

Rationale: 
Prospective studies and cue-control studies have shown 
that elevated levels of plasma homocysteine increase the 
risk of atherosclerosis of the coronary, cerebral. and periph
eral arteries and of c:ardl.owscular death. Rare homozygous 
defects of cystathionine ~synthase cause homoc:ystinuria 
and homocystl!inemia and are alao usociated with premature 
atherosclerosis, reC\ll'rent thromboses of coronary, cerebral. 
or peripheral arteries, and venous thrombosis. Since folate. 
Vitamin 86, and Vitamin Bl2 are essential c:ofac:tors in the 
metabolism of homocysteine, and their dietary intake show a 
strong inverae correlation with plasma homocysteine levels, it 
is thought that they may help decrease these adverse events. 

However, lowering homoc:ysteine levels may not improve 
outcomes. Two large, randomized. double-bllnd second
ary prevention trials called HOPE2 and NORVIT compared 
treatment with vitamin BU. folic acid. or both for lowering 
plasma homocysteine levels, and showed that although the 
treatments lowered plasma homocysteine levels, there were 
no reductions in morbidity or mortality. 
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Zachariah JP. Vasan RS, D'Ago.stino RB. The burden ofinc:reas

ingworldwide cardiovascular disease. In: Fuster V, Walsh RA, 
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2G49 

Key word: Site of Intrinsic Factor Secretion 
Author: Emmanouil Pappou, MD 
Editor: Mehran Habibi. MD, MBA 

The site of intrinsic factor production and secretion in the 
stomach is: 

® Antrum. by chief cells 

® Antrum. by enteroendocrine cells 

© Cardia. by mucous neck cells 

@ Fundus, by mucous neck cells 

(]) Fundus, by parietal cells 

Anrwar: (E) Fundus, by parietal cells 

Rationale: 
Intrinsic factor is produced by parietal cells, which are found 
in the fundus and body of the Btomach. The stomach is divided 
into five arbitrarily defined regions, each with <Wlerent cells 
and functions: The cardia, fundus, body, antrum. and pylorus. 
The cardia is the narrow part dl.at surrounds d\e opening of 
the esophagus to the stomach. The fundus forms d\e upper 
curvature of the stomach. The body is the central region. The 
antrum is the funnel-shaped distal part of the stomach, and 
the pylorus is the distal end that connects the stomach with 
the duodenum. 

The cardia c:ontains mucous neck cells, which produce a 
mucous gel layer that protect& gastric epithelium from the 
acidic environment. The fundus and body contain parietal 
(oxyntic) and chief (zymogenic) cells. Parietal cells secrete 
gastrlc: add and intrinsic fac:toli which is extremely important 
in the absorption of vitamin B12. Parietal cells also produ~ 
histamine, which is a strong stimulus for acid secretion. Orlef 
cells seuete pepsinogen and gastric llpase.ln the addic envi
ronment of the stomach, pepsinogen is converted into pep
sin. a highly active proteolytic enzyme. The fundus and body 
also contain enteroendocrine cells. These ~ produce sero, 
tonin and endorphin, which act not only as gastrointestinal 
hormones but also as neurotransmitters in the central ner
vous system when released into the bloodstream. The antrum 
contains G cells that secrete gastrin and mucus-secreting 
cells. Gastrin stimulates secretion of gastric acid by the pari, 
etal cells. The cells of the pyloric glands produce mucus and 
appreciable amounts oflysozyme. 

The protein-bound vitamin 81.2 (cobalamin) is liberated in 
the stomach by peptic: digestion and is bound to R-proteln, 
which is produced by the salivary glands in response to eat, 
ing. The 812-R-protein complex passes the pylorus and is 
degraded by pancreatic proteases in the duodenum. It is only 
after this process that vitamin 812 is bound to Intrinsic fac
tors. The B12-intrinslc factor CDmplex migrates through the 
small bowel and attaches to the receptors in the distal ileum. 
Subsequently, vitamin B12 is transported acroS& the c.ell. 
membrane and from there to d\e portal bloodstream bound 
to transcobalamin. B12 circulates in the enterohepatic circu
lation, and 90% of B12 secreted into the bUe is reabsorbed. 
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Normally. about 2 mg ofB12 is stored in the liver and another 
2 mg elsewhere in the body. Thus. the reservoir of vitamin B12 
1s su1fi.dent for 3 to 6 years if 812 absorptl.on were suddenly 
to stop. 

Secretion of intrinsic factor is stimulated via all pathways 
known to stimulate gastric acid secretion: Histamine, gastrin. 
and acetylcholine. VItamin Bl2 deficiency can be caused by 
inadequate dietary Intake (strict vegan diet), gastric abnor
malities (pernicious anemia with autoantibodies against 
intrinsic factor. gastrectomy. or chronic gastritis causing a 
decline in intrinsic: &.ctor production), small bowel diaeue 
(malabsorption, Crohn disease, prior lleal resection), or pan
creatic insufficiency. 
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2G50 

Key word: Most Common Hepatic Duct 
Aberration 
Author: Joshua H. Wolf, MD 
Editor: Barish H. EcliJ. MD 

In preparation for a right lobe hepatectomy as part of a living 
donor liver transplantation, a potential living donor under~ 
goes magnetic resonance l.maglng to evaluate the billary tree. 
He is found to have the most common hepatic duct aberra
tl.on. which is: 

® A "triple confiuence"' made up of the right anterior. right 
posterior; and left hepatic ducts 

@ An accessory right posterior hepatic duct that drains 
Into the common hepatic duct 

© Anomalous drainage of the right posterior duct into the 
common hepatic duct 

@ The right posterior duct drains into the left hepatic 
duct 

@ The right posterior duct empties Into the left aspect 
of the right anterior duct 

Answer: (D) The right posterior duct drains into the left 
hepatic: duct 

Radon ale: 
Only 5896 of the population has "clas.slc" biliary anatomy. 
Because of this variatlon, detailed preoperative evaluatl.on 
of biliary anatomy is necessary in liver donors in order to 
prevent biliary complic.ations, which are the most com~ 
mon cause of donor morbidity after living donor liver 
transplantation. 

In most patients, the right posterior duct runs posterior 
to the right anterior and merges onto its left side. In the most 
common hepatic duct aberration, the right posterior duct 
instead crosses to the left live.t; Joining the left hepatic duct 
before its junction with the right anterior. This variant is esti
mated to occur in approximately 139& to 19% of the popu
lation. In preparation for any hepatectomy that may involve 
these structures, the patient's precise anatomy should be 
clarified to avoid inadvertently dividing the right posterior 
drainage. 

The alternative answer choices describe additional, less 
common variants. Of particular note. an "aberrant right 
hepatic duct" exists in approximately 596 of the population 
and occurs when the right posterior duct drains directly into 
the common hepatic duct. In this scenario, the aberrant duct 
1s the only aval.lable drainage for segments VI and VlL If dur
ing laparoscopic cholecystectomy it is mistaken for the cyme 
duct md ligated, the patient may require biliary rec:onstrucr 
tion. The presence of an accessory right hepatic drainage is 
less common (296) and is typically less consequential because 
even. if it is unintentl.onally divided. biliary drainage may still 
occur through the normal conduit. 
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RA 
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Nonnal and variant bile duet anatomy. L, left hepatic duet; RA. right anterior 
hepatic duct; RP, rigtrt posterior hepatic ~. Drawings show the normal 
anatomy (A), trifurcation {B), a short right hepatic duet (C), continuation of 
tiM! right artterior hepatic duet irrto the c«nmon hepatic duet (D), drtilage 
of 1l!e right pos18rior hepatic duet irrto the left hepatic duet (E), and drail-
age of tile right arrterior hepatic duct in1o the left hepatic duct (F). Reprinted 
with permission frtm: Catalano OA. Singh AH, Uppot RN, et al. 'Vascular 
and biliary variarrts n the liver: Implications for liver Sll'gery. Radiograpllics. 
2008;28(2):359-378. 
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2C01 

Key word: Diagnosis of Pericardia! 
Tamponade after Stab Wounds to the Chest 
Author: TIDlothy J. George. MD 
Editor: Glenn J.R. Whitman. MD 

A 22-year,old male presents to the emergency department 
with a stab wound in the right ai.xth interco.rtal space just lat~ 
eral. to the sternal border. His blood pressure is 90170 mm Hg, 
his pulse is 130 beats per minute. and he complains of short
ness of breath. His trachea. 1s ml.dline and his neck veins are 
bulging. The most likely diagnosis is: 

@ Esophageal injury 

® Perlcardial tamponade 

© Pneumothorax 

@ Pulmonary contwlion. 

® Tracheobronchial injury 

Answer: (B) Perl.card1al. tamponade 

Radonale: 
In pericardial tamponade, the perl.card1um fills with fluid, 
often blood. Once the pericardium is maximally stretched, 
the building pressure compres.se.s the heart its~ decreaaing 
diutolic compliance and thWI compromising venoWI return. 
1hl.s results in. hypotension and also distention of neck veins 
from the elevated central venous pressure. 

In penetrating trauma, cardiac injury should be suspected 
when any penetrating injury occurs in "the bOX: a rectangle 
bordered superiorly by the clavicles, inferiorly by the costal 
margins, and laterally by the ml.dclavic:ular line. Howevelj 
while cardiac: injury must be suspected. patients who are hypo
tensive and short of breath with penetrating thoracic trauma 
can also have other injuries. In this case, while the dyspnea 
is conaist:ent with pneumothorax and pulmonary contusion. 
the bulging neck veins are not associated with either entity. 
Moreove.tj patients with a tension pneumothorax are likely to 
have tracheal deviation. and pulmonary contusions are more 
commonly usodated with blunt trauma. While both trachea~ 
bronc:hial inJury and esophageal injury are possible. they are 
le.ss likely, given the clin.l.cal presentation. 

References: 
Nagy KK, Lohmann C, Klm DO, et al. Role of echocardiogra

phy in. the diagnosis of occ:ult penetrating cardiac: injury. 
J Trauma. 1995;38(6):859-862. 

Spodick DH. Acute cardiac tamponade. N Engl J Med. 2003; 
349{7):684-690. 

2C02 

Key word: Treatment of Postoperative 
Arrhythmia 
Author: TIDlothy J. George. MD 
Editor: Glenn J.R. Whitman. MD 

On postoperative day 3 after a classic Whipple procedure, a 
54-year-old man is found to be lethargic: and tachycardic with 
a pulse of 180 beats per minute and blood pressure of 50 mm. 
Hglpalpable. .An. EKG reveals an irregularly irregular rhythm. 
What is the most appropriate treatment of his arrhythmia? 

@ 1-mg IV atropine 

® A bolus of 1 L of normal saline 

© A bolus of amiodarone 150..mg IV followed by an 
aml.odarone infusion 

@ Repeated boluses of metoprolol IV until heart rate 
normalize$ 

® Synchronized cardioversion 

Anrwar: (E) Synchronized cardioversion 

Rationale: 
New onset atrial fibrillation is a common complication after 
surgery, particularly following cardiothoradc surgery. After 
abdominal surgery, atrial fibrillation generally occurs on post
operative days 2 to 5 when the patient is no longer requiring 
fluid resuscltation and is beginning to mobilize ex:trawscular 
tluid. This fluid mobilization results in atrial distention, which 
can result in atrial fibr:illation. 

Atrial fibrillation classic: ally results in. an irregularly irregu
lar rhythm. Hemodynamic stability is dependent on the ven
trlc:ular response. Patients with rapid ventrlc:ular response 
can achieve elevated heart rates resulting in hemodynamic 
instability. 

In patients with new onset atrial fibrillation who are hemo~ 
dynamically unstable and manifesting signs of organ hypoper
fusion, uln this vignette. w-gent synchronized c:ardioversion 
is indicated. While there are many antiarrhythmic: drugs than 
can cause chemical cardioversion. electrical cardioversion is 
most prudent in. hemodynamic:al.ly unstable patiellts. 

In hemodynamic:ally stable patients, initial treatment with 
antiarrhythmic:s is indicated. In the acute setting, simply rate 
control will lead to conversion to sinus rhythm in close to 5096 
of cue.s. However. rate control without conversion to sinus 
rhythm may require long-term anticoagulation in. selected 
patients. Therefore, in. patients with new onset atrial fibrilla
tion, early elective cardioversion to obviate the need for any 
anticoagulation is reasonable. If the duration of atrial fibril
lation exceeds 48 hours (or is unknown), an atrial thrombWI 
needs to be ruled out with echocardiography before c:ardio
verslon to minimize the risk of embolization. 

Amlodarone is a newer and effective drug for chemical 
cardioversion. Metoprolol does not fac::ilitate cardioversi.on 
but can be effective for rate controL However, it is also likely 
to lower blood pressure. Atropine will in.c:reue the heart rate 
and is inappropriate. A fluid bolus may temporarily help with 
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blood pressure, but fluid overload ill also a likely cause of this 
patient's atrial fibrillation. After cardloversion and stabWza
tl.on, diuresls is likely indicated. 

References: 
Gage BF, Waterman AD, Shannon W, et al. Valldation of clini

cal classification schemes for predicting stroke: results 
from the National Registry of Atrial Fibrillation. JAMA. 
2001;285(22):2864-2870. 

Roy D, Tal.ajic M, Nattel S, et al. Rhythm control versus rate 
control for atrial fibrillation and heart failure. N Engl I 
!kd. 2008;358:2667-2677. 

Wyse DG, Waldo AL, DiMarco JP, et aLA comparison of rate 
control and rhythm control in patient& with atrial fibrilla
tion. New Engl J Med. 2002;347:1825-1833. 

Zimetbaum P. Amiodarone for atrlal fibrillation. New Engl I 
Med. 2007;356:935-941. 

2C03 

Key word: Anesthetic Improving Outcomes 
after Rib Fractures 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang. MD, FACS, FCCP 

A 48-year-old male painter falls from a ladder and presents 
to the emergency room. Primary and secondary surveys are 
notable for left-sided chest pain on palpation. He ls spllnt
lng with deep inspiration. Radiography demonstrates non
displaced fifth to ninth rib fractures. Which of the following 
options for pain control has been shown to provide superior 
outcomes in patients with rib fractures? 

® Epidural anesthesia 

@ Intercostal nerve blockade 

© Intravenous opiold m.edl.cation 

@ Oral nonsteroidal anti-inflammatory medication 

@ Oral opioid medication 

Answer: (A) Epidural anesthesia 

Radonale: 
Rib fractures are common following blunt traumatic injury to 
the chest. The severity of injury is proportional to the num
ber of ribs fractured. The presence of three or more fractured 
ribs is assodated with a higher lnddence of underlying solid 
organ injuries and should prompt referral to a dedicated 
trauma center for evaluation and management. The finding 
of rib fractures should alert the clinician to the possibility of 
pneumothorax. hemothorax. and pulmonary contusion, and 
consideration must be given to admission of these patients for 
observation, pain control. and aggressive pulmonary tollet. 

Even in the absence of underlying injuries,. patients with rib 
fractures are at increased risk for development of atelectasis, 
pneumonia, and even respiratory failure due to splinting from 
pain and poor respiratory effort. Avol.dan.ce of the develop
ment of respiratory failure and intubation decreases the risk 
of pneumonia in these patients. The use of binders or taping of 
the chest for comfort interferes with proper pulmonary toilet 
by limiting chest euumon during inspiration and should be 
avoided. 

Inadequate analgesia among patients with rib fractures is 
associated with hypoventilation, atelectasis, decreased clear, 
ance of secretions, and respiratory failure. Methods for paiD. 
management Include oral and intravenous opioids, nonsteroi
dal anti-inflammatory agents, local therapy (Intercostal nerve 
blockade. pleural blockade), and epidural-based therapies. 
The specific: regimen is determined by the clinical scenario 
and patient response to a trial of pain management therapy. 

The only method that has been demonstrated to have an 
impact on cllnical outcomes following rib fractures ls epidu
ral anesthesia, typically delivered as a synergistic combination 
of opioids and local anesthetics. This method of pain relief is 
usociated with improved pulmonary mechanics (increased 
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vital capacity and negative inspiratory force), increased oxy
genation as measured by partial pressure of oxygen (Pa()J, 
and improved ventilation as measured by decreased partial 
pressure of carbon dioxide (PaCO:a). In addition, epidural use 
lead& to decreued ventilator dependence and decreased rates 
of nosocomial pneumonia. 

Reference: 
Uvingston DH. Hauser CJ. Chest wall and lung. In: fel1clano 

DV. MattoxKL, Moore££, eds. :&auma. 6th ed. New York. 
NY: McGraw Hill Profe&slonal; 2007:525-552. 

2C04 

Key word: Best Treatment of Aortic Stenosis 
Author: Tunothy J. George. MD 
Editor: William A. Baumgartner. MD 

An otherwise healthy 54-year-old male presents with stable 
angina. Echo cardiography reveals an ejection &action of 5096 
with an aortic valve area of 0.9 em,, a mean pressure gradient 
of 4S nun Hg, and a Jet velodty of 4.5 m./sec. Which of the 
following is the best definitive therapy? 

@ Aortic valve replacement (AVR) 

@ Medical management with antihypertensive therapy 

© Orthotopic heart tranaplantat:ion 

@ Percutaneous balloon valvotomy 

@ Transcatheter AVR 

Answer: (A) Aortic valve replacement (AVR) 

Rationale: 
The timJng of aortl.c valve Intervention is largely detennlned 
by two factors: The severity of the stenosis and the presence 
or absence of symptoms. Aortic stenosis is graded as follows. 

Decree 
otAorUc Aortic Mean 
Stenotll V.lveArN Grid lent Jet Velocity 
Mild ~1.5 cm2 <25mmHg <3.0 meters/se<:ond 
Moderate 1-1.5 cm2 25-40mmHg 3.0-4.0 meters/se<:ond 
Severe d.Ocm2 >40mmHg >4.0 meters/se<:ond 

Patients with severe aortic stenosis and symptoms (clas
sically angina. syncope. or dyspnea) should undergo AVR. 
Asymptomatic patients with severe aortic stenosis can be fol
lowed closely unless they develop symptoms during exercise 
testing, have an ejection fraction <50%, have severe valvular 
cal.dfi.catl.on. have rapid progression of their stenosis, or are 
undergoing another cardiac: operation. 

There is no indication for med1cal. management alone in 
patients with severe aortic stenosis who are healthy enough to 
undergo surgery. Percutaneous balloon valvotomy might be 
reasonable as a bridge to AVR in a hemodynamically unstable 
patient or in a patient with severe comorbidities and prohibi
tively high surgical risk. Neither is the case in this vignette, 
however. Transcatheter AVR is currently indicated in the 
United States only for clinical trials in patients at very high 
surgical risk. Traditional open AVR remains the standard of 
care. There is no indication for orthotoplc: heart transplanta
tion in this patient. 

Reference: 
Bonow RO, Carabello BA, Chatterjee K, et aL 2008 focused 

update incorporated into the ACC/ AHA 2006 guidelines 
for the management of patients with valvular heart dis
ease. CtrculatU>11. 2008;118(15):e523-e661. 
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2C05 

Key word: Changes in Cardiac Physiology 
during Pregnancy 
Author: 'Timothy J. George, MD 
Editor: Glenn J.R. Whitman. MD 

During pregnancy, a woman's blood volume: 

® Decreases by 1096 to 2096 

@ Decreases by 3096 to 5096 

© Does not change 

@ Increases by 1096 to 2096 

@ Increases by 3096 to 5096 

Answer: (E) Increases by 30% to 5096 

Radon ale: 
During pregnancy, women experience an expansion of plasma 
volume and a concomitant but less substantial increase in 
red cell volume resulting in a modest hematocrit reduction. 
Total plasma volume increases by 1.1 to 1.6 L resulting in a 
total plasma volume of 4.7 to 5.2 L by 34 weeks of gestation. 
Concomitandy, reel blood cell mass increases by 15% to 30%. 
The resulting physiologic anemia results in decreased blood 
viscosity, which aids in placental perfusion and lower car~ 
diac work. The increased plasma volume also provides some 
reserve against peripartum. blood loss and increases cardiac 
output to aid in placental perfusion. 

References: 
Lund q, Donovan JC. Blood volume during pregnancy. Slg

niticance of plasma and red cell volumes. Am I Obstd 
GynecoL 1967;98:394-403. 

Pritchard JA. Changes in the blood volume during pregnancy 
and delivery. Anutlwtology. 1965;26:393-399. 

Ueland K. Matl\mal. cardicvascular dynamics. vn. Intrapar
tum blood volume changes. Am J Obstet ~L 1976;126: 
671~77. 

2C06 

Key word: Diagnosis of Alveolar 
Hypoventilation 
Author: Clinton D. Kemp, MD 
Editor: Glenn J.R. Whitman. MD 

A 70-year~ld man with a 1-an non-small-cell adenocarci
noma of hill right upper lobe presents to your office for evalu
ation for resection of his tumor. He is thin. and although 
comfortable, he is breathing in a shallow and somewhat rapid 
fashion. Spirometry demonstrates an obstructive defect with 
a forced expiratory volume in 1 second (FEV1)/forced vital 
capacity (PVC) of leas than 7096 of predicted and an FEV1 of 
less than 5096 of predicted. Which of the following regvding 
alveolar ventilation is true? 

® .Alveolar hypoventllation results in an increase in the 
partial pressure of carbon dioxide and hypercapnia 

@ Alveolar ventilation and minute ventilation are synony-
mous 

© Alveolar ventilation can be directly measured using 
spirometry 

@ There is a direct relationship between alveolar ven
tilation and the partial pressure of carbon dioxide in the 
blood 

@ There is an indirect relationship between. alveolar venti-
lation and the partial pressure of oxygen 1n the blood 

Answer: (A) Alveolar hypoventllation results in an increase 
1n d\e partial. pressure of carbon dioxide and hypercapnia 

Radon ale: 
Alveolar ventilation is defined as the gas exchange between 
the external environment and the alveoli and is a process 
which allows oxygen in the air to be delivered to the lungs 
during inspiration and carbon dioxide from the systemic 
circulation to be eliminated during expiration. There is no 
method for direct measurement of alveolar ventilation; rad\er 
it must be determined by measuring the tidal volume, respira
tory rate. and the anatomic dead space. 

There is a direct relationship between the partial pres-
sure of oxygen and alveolar ventilation such that increases In 
alveolar ventilation will cause an increase In the partial pres
sure of oxygen. but this will eventually reach a plateau as d\e 
oxygen-carrying capacity of the blood is muimized. There is 
an inverse relationship between alveolar ventilation and the 
partial pressure of carbon dioxide in the blood. As ventilation 
increases, the partial pressure of carbon dioxide will decrease. 

Alveolar hypoventilation exists when d\ere is inadequate 
ventilation for the normal removal of carbon dioxide from 
the systemic circulation. leading to an increase in the partial 
pressure of carbon dioxide and hypercapnia. Eventually, this 
hypoventilatlon can also lead to a decreased partial pressure 
of oxygen and hypoxemia. 

Alveolar hypoventilation can be acute or chronic and con
genital or acquired. Congenital causes include congenital 
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central hypoventilation syndrome (CCHS) or Oncline's curse. 
Acquired causes include obesity hypoventilation syndrome 
(OHS), chronl.c obstructive puhnonary disease (COPD), 
neuromuscular disorders (myasthenia gravis, amyotrophic 
lateral sclerosis, muscular dystrophy. and Guillain-Barre 
syndrome), or che.rt wall deformities (kyphoscoliosis). Often 
these patients can compensate for their alvei)lar hypoventila
tion by lncrea.slng their respiratory ra.te, effectively lowering 
the partial pressure of carbon dioxide in the blood and cor
recting their hypercapnia and hypoxia. These compensatory 
mechanisms can cause fatigue, however. and eventual respim
tory fallure may ensue. 

Reference: 
Levitsky MG, ed. Alveolar ventilation. Pulmolf4t'Y Physiology. 

7th ed. New York, NY: McGraw Hill; 2007:54-84. 

2C07 

Key word: Indication for CABG for 
Chronic Angina 
Author: T~mothy J. George. MD 
Editor: William A. Baumgartner. MD 

A 57-year-old male presents to clinic with chronic stable 
angina that limita his ability to climb stairs and perform 
activities of dally living. Cardiac catheterization reveals a 70% 
occlusion in the left anterlDr descending artery, an 8096 occlu
sion in the left drcwutlex artery, and an 85% occluslon ln the 
right coronary artery with an ejection fraction of 50%. What is 
the recommended management of this patient? 

® Coronary artery bypass grafting 

® Optimal me<lical management including asp1rln, 
clopidogrel, beta-blocker, and a statin 

© Percutaneous balloon angioplasty 

@ Percutaneous balloon angioplasty with stenting of 
all three leslons 

(]) Transmyocardiallaser revascularizatl.on 

Answer: (A) Coronary artery bypass grafting 

Rationale: 
Asymptomatic patients and patients with stable angina have 
similar criteria for coronary artery bypass grafting. Indica
tions include: (1) Left main coronary artery disease (~50% 
stenosis of the left coronary artery); (2) left main coronary 
equivalent disease (~70% stenosis of the proximal left anterior 
descending artery and the circumflex artery); (3) triple vessel 
disease (<!70% occlusion of the left anterior descending artery, 
the drcumdex artery. and the right coronary artery); (4) prax
imalleft anterior descending artery stenosis with single or 
double vessel disease with a left ventricular ejection fraction 
<50%; or (5) single or double vessel di.aeue without proximal 
left anterior descending artery stenosis but with large areas of 
viable at-risk myocardiwn. 

In patients who meet these criteria. coronary artery bypass 
grafting is thought to be superior to medical management and 
stenting. In patients with stable angina who do not meet these 
c:riterla, bypass grafting ls indicated ollly if the patient has 
severely disabling angina despite maximal medical therapy. 
Transmyocardial laser revascularization is experimental at 
present. 

Reference: 
Chan V, Selke FW, Ruel M Coronary artery bypass graft

ing. In: Selke Fw. del Nido PJ, Swanson SJ, eds. Sabi.ston 
and Spencer Surgery of the Chut. 8th ed. Philadelphia. PA: 
Sawtders; 2010:1367-1377. 
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2C08 

Key word: Initial Treatment of Vascular 
Steal Syndrome 
Author: Babak J. Orandi, MD, MSc 
Editor: Ying Wei Lum. MD 

A 51,year,old male reports episodic light,headedness and 
vision changes that usually occur when he is working a.s a 
custodian. His pulse is 72 beats per minute; blood pressure 
is 126/87 mm. Hg in the left arm. and 147/103 mm Hg in the 
right arm. On physical examination. he 1s an obese man with 
a regular heart rate. no murmurs, clear lung sounds, a 2+ 
radial pulse on the right and a 1 + radial pulse on the left and 
a carotid bruit present on the left but not on the right. The 
most appropriate next step in the diagnosis and management 
of his condition is: 

@ Carotid-subclavian bypass 

@ Computed tomography (CT) angiography 

© Diagnostic angiography 

@ Duplex ultrasonography 

@ Endovascular stent placement 

Answer: (D) Duplex ultrasonography 

Rationale: 
The patient is sufi'erlng from subclavian steal syndrome, which 
occurs when stenosis of the subcl.avian artery proximal to the 
origin of the vertebral artery results in retrograde blood flow 
in the ipsilateral vertebral artery. Blood tlow is shunted prefer, 
entially away from the posterior circulation to the subclavian 
artery. Most stenoses are the result of atherosclerotic lesions. 
Patients are dependent on collateral blood flow through. the 
circle of Willis, and any concomitant compromise of flow 
through the circle of Willis, the carotid arteries, or the contra, 
lateral vertebral artery will lead to symptoms. 

Symptoms can Include transient ischeml.c attacks, dizzi
ness, vertigo, syncope, drop attacks, vision loss, ataxia. arm 
claudication. dlmlnished. or absent radial pulse, and a reduced 
blood pressure in the affected arm, and often oc:c:ur after exer, 
cising the a1fected limb. The initial diagnostic test of choice is 
duplex ultrasonography as it has the benefit of being a nonin
vasive, relatively inexpensive, lonizlng radiation-free lmaglng 
modality. 

References: 
Lum CF, lisen PF, Kawasaki B. Subclavian steal syndrome. 

Optometry. 2004;75:147-160. 
Sidhu PS. Ultrasound of the carotid and vertebral arteries. 

Br Med Bull. 2000;56:3~366. 

2C09 

Key word: Risk Factors for Abdominal 
Aortic Aneurysm 
Author: Babak J. Orandi, MD, MSc 
Editor: Ying Wei Lum. MD 

Which of the following is the strongest risk factor for the 
development of an abdominal aortic aneurysm (AAA)? 

@ Ageover75 

@ Current cigarette smoking 

© Diabetes mellltus 

@ famlly history of AAA 

@ HiBtory of previous or current antihypertensive 
medications 

Answer: (B) Current cigarette smoking 

Rationale: 
In a large, populaf:ion..bued study in Norway, Singh et al. 
determined that advanced age, a history of previous or cur
rent antihypertensive medication use, and a family history 
of aneurysmal disease are all signlficant risk !actors for the 
development of an AAA. Male gender is also associated with 
a four-fold increase in riak. However. the strongest risk &.ctor 
for AAA was dgarette sm.oldng, particularly current smok
ing (OR 7.37 [3.70-14.69] p < 0.001 for men; OR 5.82 [2.92-
11.58] p < 0.001 for women). A Canadian case-control study 
confirmed those results and found a dose-response effect 
between pack-years of cigarettes IIDI.Oked and the riak of AAA, 
underscoring the importance of IIDI.Oking cessation. Diabetes 
mellitus is not a risk factor for the development of AAA. 

References: 
Blanchard JF. Armenian HI<, Friesen PP. Risk !actors for 

abdominal aortic aneurysm: Results of a case-control study. 
Am/ Epidemiol. 2000;151:575-583. 

Singh I<, Bsnaa KH. Jacobsen BK, et al. Prevalence of and risk 
factors forabdom!nal aortic anatt')'Sms In a population-based 
study: The Tromse Study. Am/ EpldemicL 2001;1.54-.236-244. 
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2Cl0 

Key word: Treatment of Patient with AAA and 
Sigmoid Colon Cancer 
Author: Babak J. Orandi, MD, MSc: 
Editor: Jonathan E. Efron, MD 

An 82,year--old otherwise healthy and asymptomatic: male 
with a recently diagnosed sigmoid colon cancer was noted 
on computed tomography (CT) to have a 6.1-cm lnfrarenal 
abdonUnal. aortl.c aneurysm (AAA). The rest of his CT scan 
was unremarkable. The most appropriate management for 
this patient is: 

@ Endovascular aneurysm repair (EVAR), then left hemi
colectomy at a later date 

® Left hemicolectomy and continued surveillance for 
AAAgrowth 

© Left hemicolectomy first, then EV AR at a later date 

@ Open AAA repair fint, then left hemicolectomy at a 
later date 

(]) Simultaneous open AAA repair and left hemicolectomy 

Answer: (A) Endovucular aneurysm repair (EV AR), then left 
hemicolectomy at a later da.te 

Rationale: 
The management of synchronous colon cancer and AAA is a 
challenging scenario that requires the clinician to weigh the 
risk of delaying oncologic care and the possible metastatic 
spread of cancer with the risk of aneurysm rupture, particu, 
larly in the perloperative period. The literature is relatively 
sparse on this topic, particularly in the endovascular era. 
although sevual gul.dellnes can help with decision making. 

The aneurysm must first be large enough or symptomatic 
to warrant treatment. A 6.1,c:m AAA found with an asymp, 
tomatic colon cancer has a high risk of rupture, mandating 
treatment of the AAA prior to resection of the colon cancer. 
In addition. whichever process poses a more immediate risk 
to the patient and/or is symptomatic ought to be dealt with 
first. For example, a rapidly expanding or symptomatic: aneu, 
J."YYm should be treated first, as should an obstructing colon 
cancer. In this scenario, these spedal consideratl.ons do not 
apply. 

The results of two retrospective studies with a combined 
191 patients provide further guidance. Both studies found 
that open AAA repair followed by colorectal cancer resection 
at a later date had the highest rates of morbidity and mortal
ity, as well as a slgni1ic:ant delay in resecting the cancer. Both 
studies also demonstrated a 2.296 mortality rate secondary to 
aneurysm rupture in patients undergoing cancer resection 
first. While simultaneous management might seem attractive, 
there is, at least theoretically, an Increased risk of bacteremia 
from the colon resection that could seed the aortl.c graft lead
Ing to graft infection. 

In the larger of the two studies, BUI'Vi.val analysis revealed 
a significant advantage to EVAR and subsequent colon resec
tion. There was also a slgni1icant morbidity and mortality 
advantage ofEVAR compared to open aneurysm repair. Given 
the infrequency of this clinical problem. it is unlikely that a 
randomized trial wlll ever be conducted to shed further llght 
on this cllnical conundrum. 

References: 
Baxter NN, Noel AA, Cherry K, et al. Management of patients 

with colorectal cancer and concomitant abdominal aortic 
aneurysm. Dis Colon R«tum. 2002;45:165-170. 

Lin PH. Barshes NR, Albo D, et al Concomitant colorectal 
cancer and abdominal aortic &neUJ."'YYm: Evolution of trea~ 
ment paradigm In the endovascular era. JAm CoU Surg. 
2008;206:1065-1075. 
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2Cll 

Key word: Treatment of Empyema 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang, MD, FACS, FCCP 

After 1 week of antibiotics for right lower lobe pneumonia, a 
55--year-old woman still has intermittent fevers and a leukocy~ 
tosis. Chest radiography demonstrates a large pleural effusion. 
Thoracentesis demonstrat:es thick fluid with polymorphonu
clear cells and bacteria. and a thoracostomy tube is placed. 
Over the next week the drainage from the thoracostomy tube 
decreases, yet llhe continues to have fevers, leukocytosis, and 
a pel'llistl!nt oxygen requirement. Computed tomography of 
her chest demonstrates loculated fluid ~tions In her right 
hemithorax that are not in communication with the thoraco~ 
tomy tube, pleural thiclrening, and an incompletely expanded 
right lower lobe. Which of the following is the most appropri
ate therapy? 

@ Broadening antibiotic therapy with addition of antifun-
gal coverage 

@ Noninvasive ventilation with positive pressure therapy 

© Placement of an additional thoracostomy tube 

@ Thoracoscopic or open decortication 

@ Thoracoscopic: or open resection of the involved right 
lower lobe 

Answer: (D) Thoracoscopic or open decortication 

Rationale: 
Empyema describes the presence of purulent fluid in the pleu~ 
ralspac:e and can oc:cur following a pulmonary infectlon such 
as pneumonia or after a thoracic: surg1c:al. procedure. Over half 
of patients with pneumonia will develop a pleural effusion 
that is known as a parapneumonic effusion, and the major~ 
lty of these are not infected and will resolve on their own. In 
approximately 1096 of cases, this parapneumonic: effusion will 
become infected and lead to an empyema that warrants fur~ 
ther therapy. 

'Three phases are used to describe the development of 
parapneumonlc: empyema. In the first phase (exudative), a 
pleural effusion develops secondary to increased pulmonary 
interstitial fluid from the underlying parenc:hymal1nfec:tion 
as well as increased permeability of the pleural capillaries. 
Without treatment of the underlying pulmonary infection. 
this fluid can become secondarlly infected, and loc:ulatlons 
may develop, leading to the second phase (fibrinopurulent). 
If this infected fluid is not adequately drained. the third phase 
(organizing) develops when a dense inflammatory reaction 
occurs, and fibroblasts expand over the visceral and parietal 
pleura to cause a rind to form, which prevents full expansion 
of the lung. Once the rind has developed, decortication is nee:~ 
essary to drain any loculated c:ollec:tlons and to allow for re
expansion of the lung and reapposition of the pleura. 

'This patient has developed a parapneumonic effusion that 
progressed through the three stages Into a parapneumonlc: 
empyema. Despite appropriate antibiotic coverage and initial 

drainage, she has developed an additional loculated e1fuslon 
as well as a pleural rind that is trapping her right lower lobe 
and preventing it from expanding. The best treatment for this 
patient is operative decortication to remove the pleural rind 
and allow for full pulmonary expansion. reapposition of the 
visceral and parietal pleura. and wide drainage of the right 
hemithorax. 

Broadening antibiotic coverage will not address the incom
pletely drained empyema. Insertion of an additional thoracos
tomy tube will drain the residual empyema but will not allow 
for re-expan.slon of the right lower lobe. Noninvasive ventila
tion alone will not allow the right lower lobe to re-expand, 
nor will it address the undrained infec:tion. Resection of the 
collapsed right lower lobe is not indicated for entrapped lung. 

Reference: 
Yu L, Krasna MJ. Parapneumonic: empyema. In: Shields Tw. 

Locicero J, Reed CE, Feins RH. eds. General Thoracic 
Surgery. 7th ed. Phlladelphla, PA: Lippincott Wllllams and 
Wllldns; 2009:775-779. 
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2Cl2 

Key word: Treatment of Endovascular Graft 
Failure Types I to V 
Author: Babak J. Orandi, MD, MSc: 
Editor: Ymg Wei Lum, MD 

Which of the following is correct regarding endoleaks follow, 
ing endovucular repair of abdominal aortic: aneurysms? 

® The sole indication for intervention for type n endoleak.s 
is patient symptoms 

® Type I and type II endoleaks generally require timely 
intervention 

© Type I and type III endoleab generally require 
timely intervention 

@ Type IV endoleak is defined as persistent sac: pres-
surization in the absence of radiographic findings con~ 
sistent with type 1, II. or lll endol.eak 

® Type V endoleak typically occur& during the procedure 
and resolves with the withdrawal of anticoagulation 

Answer: (C) Type I and type m endoleaks generally require 
timely Intervention 

Rationale: 
The term endoleak refers to the persistent flow of blood into 
an aneurysm sac following endovascular repair. A variety of 
endoleaks have been described and depending on the type,. 
further action may be required. Type I endoleaks results &om 
blood flowing into the aneurysm sac &om around the proxi
mal edge of the stent graft (type Ia) or &om around the dJstaJ. 
limb (type lb). Type n endoleaks occur via retrograde blood 
flow into the aneurysm sac &om an excluded blood flow, typi
c:aUy the inferior mesenteric: artery or a lumbar artery. 

Blood flow into the aneurysm sac through a rupture or tear 
in the fabric of the stent graft, or, in the case of multiple com~ 
ponents in the stent graft, blood flow between components 
that have separated, occurs in type m endoleaks. Type IV 
endoleaks result from blood flow across the stent graft itself 
and is sec.on.dary to the graft's porosity. Type V endoleak:s, also 
known as endotensl.on, occurs when continued pressurization 
of the aneurysm sac persists in the absence of evidence of 
another type of endoleak. 

JL J L JL JL JL 

Type I Type II Type Ill Type IV TypeV 

Reprinted with pennissioo frun: Pel berg RA, Mazur W. Abdcrninal aortic CT 
aniPOSI1Jilhy. Vlsclllar CT JlnBiosriiPhY Manual. London: Sprilger.Yerlag 
2011:229. 

Type I and m endol.eaks are considered high-pressure 
findings and generally require urgent intervention. Type II 
and V endcl.eaks may ultimately require intervention if the 
patient is symptomatic and/or there is continued aneurysm 
growth; however. these lesions can often be observed in the 
absence of symptoms or growth. Type IV endol.eaks are usu
ally intraoperative findings that resolve with the reversal of 
anticoagulation. 

Reference: 
Bashlr MR, Ferra! H, Jacobs C, et ai. Endoleaks after endo, 

vasc:ular abdominal aortic aneurysm repair: Management 
strategies according to cr findings. Am I Rotmigenol. 2009; 
192:Wl78-Wl86. 
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2Cl3 

Key word: Treatment of Graft Infection after 
Abdominal Aortic Aneurysm Repair 
Author: Babak J. Orandi, MD, MSc 
Editor: Ying Wei Lum. MD 

A 74-year--old man who underwent open infrarenal abdomi# 
nal aortic aneuryam. (AAA) repair recently developed sigmoid 
diverticulltis with a 4-c:m abscess that was successfully treated 
with percutaneous drainage and antlblotlc:s. He now returns 
to the emergency department 2 months after treatment of 
his diverticulitis with persistent fevers, malaise. leukocytosis, 
and back pain. He is found to be bacteremic, and computed 
tomography (CT) scan demonatrates complete resolution 
of his diverticular abscess but with periaortic stran.dlng and 
some gas bubbles surrounding the prior aortic: repair. The 
most appropriate management of this patient is: 

® E:xdslon of the aortic graft and axlllary-blfemoral bypass 

@ Exploratory laparotomy with abdomlnal washout 

© Long-term intravenous antibiotics 

@ Repeat percutaneous drainage 

@ Sigmoid colectomy 

Answer: (A) E:xclsion of the aortic: graft and a:x:illary
bifemoral bypass 

Rationale: 
Infection of an aortic graft is a rare but serious complication 
that can occur following aneurysm repair and is as.sociated 
with a mortality rate as high as 5096. Occasionally, the source 
of infection is via direct contact with the bacterial source, as 
ln. the case of aortoenterlc: Dstula. Other times, bacteremia 
can seed the graft and lead to infection, likely the case in this 
scenario. There is no one-size-fits-all treatment for this con
dition, and because of the heterogeneity of the patienta' sever
ity of infection and overall health status, treatment must be 
tallored to the ln.dividual patient and their likelihood of sur
viving another operation. Treatment options include removal 
of the infected graft with extra#anatomic bypass, in situ graft 
replacement with autologous deep femoral vein, homograft. 
or rifampln-soaked graft, or in the case of poor surglc:al can
didates, medlc:al therapy with long-term antibiotlc:s. 

In a relatively large series, mortality with surgical therapy 
was approximately 1496 compared to 36% for medical therapy, 
though the retrospective nature of the study does raise con
cern for selection bias. Of note. in general, regardless of the 
approac::h pursued, most patients are typ.1c:ally placed on long
term intravenous antibiotics followed by oral antibiotic su~ 
pres !live therapy for life. 

References: 
Du.cuse E, Caliati A, Speziale F, et al Aortoiliac: stent graft 

infection: current problems and management. Ann Va&e 
Sutf. 2004;18(5):521-526. 

Sambol EB. McKinsey JF. Local complic:ations: Endovucular: 
In: Cronenwett JL, JohnsWn KW; eds. Rutherford's Vascular 
Surgery. 7th ed. Philadelphia, PA.: Elsevier; 2010:697-715. 

2Cl4 

Key word: Treatment of Spontaneous 
Pneumothorax 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang, MD, FACS, FCCP 

A 25-year~ld tall and thin male presents to the emergency 
room with sudden onaet of dyspnea and right-sided pleuritic 
chest pain. Although ill pain, he is breathing with 97% oxygen 
saturation on room air. Physlcal. examination is normal but 
chest radiograph demonstrates a 2.5-<:m apic:al pneumotho
rax which does not track down the lateral wall. He reports that 
a similar episode happened 1 year ago, at which time he was 
admitted for observation but discharged the following day 
after his lung re-expanded on its own. Definitive management 
of his underlying condition is best accomplished by whic::h of 
the following? 

® Admission to the hospital for pulse oximetry and serial 
chest radiographs 

@ Discharge from the emergency department with clinlc: 
follow,up in 1 week 

© Placement of a thoracostomy tube and c::hemlcal 
pleurodesis with doxycycline or talc 

@ Placement of a thoracostomy tube with removal follow
ing resolution of the pneumothorax 

@ Video-assisted thoracoscopic: surgery (VATS) with 
resection of any residual bullae and mec::hanlcal 
pleurodesis 

Answer: (E) Vldeo-asslsted thoracoscoplc: surgery (VATS) with 
resection of any residual bullae and mechanical pleurodesis 

Radon ale: 
Spontaneous pneumothorax (SP) is defined u the develo~ 
ment of pneumothorax in the absence of antecedent trauma 
or instrumentation. The pathophysiology is related to spon# 
taneous rupture of underlying bullous diseue. Primary SP 
occurs in patients with normal lung parenchyma and isolated 
blebs, while secondary SP occurs ln. patients with multiple 
bullae and underlying structural lung disease such u COPD. 

The typical patient with primary SP is young (10 to 30 years 
of age), tall, and thin. Associated riak factors fur development 
of primary SP include cigarette smoking. The incidence ill the 
United States has been estimated to be approximately 20,000 
cases per year and ls higher ill men (7.4 to 18 c:ases/100,000 
population)thaninwomen(1.2to6cases/100,000population). 

The typical presentation of prilrwy SP is the sudden 
onset of pleuritic chest pain with or without dyspnea, and 
slgns include decreased breath sounds and hyper-resonance 
on percussion of the affected hemithorax. The presence of 
a pneumothorax can be detected on plain film radiography; 
computed tomography is not necessary but can be used as 
an adjunct diagnostic: tool for evaluation of the pulmonary 
parenchyma and identitic:ation of additional bullous dlsease. 

The management of primary SP depends on several fa(:# 
tors: Clinical stability. size of the pneumothorax, number of 
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previous episodes, presence of associated bullous cliaease, 
and patient factors such as 11festyle, occupation. and access 
to mOOical. resources. Asymptomatl.c patients with small 
(<3 em), apical pneumothoraces may be admitted to the hos
pital for observation and discharged without intervention if 
they remain asymptomatic with resolution of the pneumo
thorax. Evacuation of pneumothorax can be ac:compllshed 
with simple asplra.tl.on. but for those with large (>3 em) or 
symptomatic pneumothora~. tube thoracostomy is recom
mended. The effic:ac:y of tube thoracostomy for resolution of 
primary SP is estimated to be 90% for the first episode and 
decreases to 5096 after the first recurrence and Just 1596 after 
the second recurrence. 

Indications for surgical intervention in patients with pri
mary SP typically include primary episodes with large or 
persistent air leaks, incomplete re-expanaion of the lung. 
presenting ln extremis, or having a prior contralateral pneu
monectomy. Other relative indications include subsequent 
recurrent episodes, patients whose occupations (e.g., travels 
frequently) or recreational activities (e.g., scuba/sky diving) 
plac:e them at higher rillk for recurrence, and patients who live 
ln communities without inunOOiate access to mOOical care. 
The risk for a contralateral pneumothorax is about 1096. These 
cases are approached ln a minimally invasive fashion using 
VATS to remove any remaining bullous disease and to per
form mechanical pleurodesis to achieve full lung expansion 
and reapposltion of the visceral and parietal pleura. 

Chemical pleurodesis (talc or doxycycline solut!Dns admin
istered direcd.y into the pleural space) can also be used to rees
tablish apposition of the visc:eral and parietal pleura to reduc:e 
the likelihood of recurrent primary SP. VATS with mechanical 
pleurodesis is typically preferred over chemical pleurodesls, 
however, because it allows for simultaneous exam.lnation and 
resection of any bullous disease that may be present. 

References: 
Baumann MH, Strange C, Heffner JE, et al. Management of 

spontaneous pneumothorax: an American College of 
Chest Physicitm1 Delphi consensus statement. Chest 2001; 
119:59~02. 

Reyes KG, Mason DP. Spontaneous pneumothorax. In: Selke 
FW, del Nido PJ, Swanson SJ, eds. Sablston's Surgery of the 
Chest 8th ed. Philadelphia, PA: Saunders Elsevier; 2009: 
409-412. 

2Cl5 

Key word: Anatomy of the Left Vertebral 
Artery 
Author: Babak J. Orandi, MD, MSc 
Editor: Y'mg Wei Lum, MD 

The left vertebral artery most commonly: 

® Arises from the left common carotid artery 

® Is dlstal to the left costocervlc:al. trunk 

© Is the first branch arising from the left subclavian artery 

@ Is the aourc:e of the deep cervical artery 

® Joins the anterior communicating artery to form the 
anterior component of the Circle of Willis 

Anrwar: (C) Is the first branch arising from the left subclavian 
artery 

Rationale: 
The vertebral artery is the first branch of the subclavian artery. 
It ari&e.s clirecdy from the subclavian artery proximal to the thy
rocervical trunks. The most common aru:>mal.ous variant in the 
orlgin ofthevertebralartery(596 of population) involves the left 
vertebral artery originating directly from the arch of the aorta. 
The vertebral art:erie& entEr deep to the transverse process of 
the C6 vertebrae and travel superiorly in the transverse fora
men of the cervical vertebra until Cl. They then pl'OCA!ed to join 
and form the basilar artery, which contributes to the posterior 
cerebral circulation. 

References: 
Brott TG, Halperin JL, Abbara S, et aL Guideline on the man

agement of patients with e:x:iracranial carotid and vertebral 
artery disease./ Neurolntsrvtmt Surg. 2011;3(2):10~130. 

Netter F. Atlas of Human Anatomy. 2nd ed. Teterboro, NJ: 
Icon Learning Systems; 1997:130-131. 
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2Cl6 

Key word: Anatomy of Thoracic Duct Drainage 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang, MD, FACS, FCCP 

A 65,year,old male undergoes transhiatal esophagectomy for 
adenocarcinoma of the di5t:aJ. esophagus. Chest radiograph on 
postoperative day 5 is notable for a right,sided e1fusion, which 
is drained and found to have elevated levels of trlglycerides, 
conslstent with a chylothorax. Where is the most common 
location for termination of the thoracic duct? 

@ Directly into the superior vena cava 

(!) Into the con1luence of the left Internal Jugular and 
subclavian veins 

© Into the con1luence of the right lntemal. jugular and 
subclavian veins 

@ Into the cisterna chyli 

® Into the main portal vein 

Answer: (B) Into the contluence of the left internal jugular 
and subclavian vein& 

Rationale: 
The role of the thoracic duct is to collect lymphatic fluid 
from the body and to return It to the systemic venous cir
culation. This system drains the entire body except the right 
face, neck. arm, and hemithorax. which are drained through 
the right lymphatic duct. 

Cisterna 
chyli---"mtm 

Usual anatomic pattern of ltte lhoracic duct Reprinted wi1tl pennission from: 
Johnstone rJW. Anstomy of tile l!oracic duct 8lld chylo1t!orax. In: Shields TW, 
Locicero J, Reed CE, Fains RH, eds. GenariJI Thor~ic Sllrge.ry. 71tt ed. 
Philadephia, PA: Lippincott Williams & Wilkins. 2009:827-833. 

The thoracic duct arises in the embryo from the venous 
system and begins as connectl.ons between the cisterna chyli 
inferiorly and b.Uateral jugular lymphatic sacs superiorly that 
then fuse to become a common thoracic duct. Although ana, 
tomic variations can occur up to 5096 of the time, the most 
common course of the thoracic duct is outlined in the figure 
below. The dstema chyli forms as a con1luence of lymphat
ics below the diaphragm and gives .rise to the thoraclc duct, 
which passes through the diaphragmatic hiatus along with the 
aorta at the level of the 12th thoracic vertebra. The thoracic: 
duct travel& in the right hemithorax posterior to the e110ph~ 
gus between the azygous vein and the aorta before crossing 
the midline to the left at approximately the level of the fifth or 
sixth thoracic vertebrae. It then ascends posterior to the arch 
of the aorta where it traverses the thoracic inlet to the left of 
the esophagus and terminates in the posterior contluence of 
the left Internal jugular and subclavian veins to enter the sys
temic venous clrculation. 

The thoracic duct 1s vulnerable to injury anywhere along lts 
course and disruption can lead to chylous ascites in the abdo, 
men or chylothorax in the chest. Specific operations where 
the thoracic duct is at risk for injury Include retroperitoneal 
lymphadenectomy, abdominal sympathectomy, esophagec
tomy, thoracic: aortic: aneurysm repair, pulmonary resections, 
left,sided lymph node excisions, and radical neck dissections. 

Reference: 
Johnstone DW. Anatomy of the thoracl.c duct and chylothorax. 

In: Shields '1"\v. Locicero J, Reed CE, Feins RH. eels. Gen
ertd Thoracic Surgery. 7th ed. Philadelphia, PA: Lippincott 
Williams and Willrins; 2009:827-833. 
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2Cl7 

Key word: Characteristics of Functional 
Residual Capacity 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang, MD, FACS, FCCP 

A 65-year-old male patient with a 50 pack-year smoking his
tory undergoes pulmonary function testing for evaluation of 
chronic obstructive pulmonary disease. His results demon
strate a forced expiratory volwne In 1 second (FEV1)/forced 
vital capacity (FVC) ratio of less dl.an 70% of predicted and an 
FEV1 of less than 5096 of predicted. Which of the following is 
true about functional residual capacity? 

@ It can be measured directly using normal spirometry 

@ It is the sum of expiratory reserve volume and residual 
volwne 

© It is typically decreased among patients with chronic 
obstructive pulmonary disease 

@ It is typically Increased ln. patients with idiopath.lc pul
monary fibrosis 

@ It represents the total lung volume remaining after 
maximal exhalation 

Answer: (B) It is the swn of expiratory reserve volume and 
residual volume 

Rationale: 
Pulmonary ventilation can be further characterized by four 
main volwnes and four capacities as shown in a typical pul· 
monary spirogram. 

These definitions can be summarized in the following table. 

Appro.Dnate 
Normal 

Parameter Definition Volume (ml) 
Tidal Volume Volume of air during nonnal 500 
(TV) inspiratiol\lelCI)iration 
Inspiratory Additional inspired volume with 3000 
Reserve Volume maximal effort beyond TV 
IIRV} 
Expiratory Additional expired volume wi1h 1100 
Reserve Volume maximal effort beyond TV 
(ERYl 
Residual Volume Volume of air remaining in lungs 1200 
(RY) after maximal exPiration 
Inspiratory Maximum total inspired volume 3500 
Capacity {IC) TV+ IRV 
Functional Volume left after nonnal 2300 
Residual Capac- expiration 
ity lFRCl ERV + RV 
Vital Capacity Volume expired vMh maximal 4600 
IV C) expiration after maximal 

inspiration 

TV+ ERV + IRV 
Total Lung Volume wiltl maximal inspiration 5800 
Capacity {TLC) VC+RV 

6000 

5000 
I nsplr atOI'f 
reserva 

==- 4000 volume 
.§. 
4i 
E 
..2 3000 
~ 
~ 
.:l 2000 

1000 
Residual 
vqlume 

Time 

f 
'TotaJiung 
capacity 

Spirogrem detnonstrtting pulmonary volumes and eepeei1ies. Reprinted wi1h 
permission fram: Hall JE. Pulmonary vantilation. In: Hall.£, ed. Gu)'lxm and 
HaJJ Texfboo/( at Medicai Physfolo&Y. 12ttl ell. Philadelphia, PA: Saunders 
Elsevier; 2011:465-476. 

FRC must be measured indirectly via methods such as 
helium oximetry and cannot be directly measured with the 
usual bedside spirometry. FRC is typically increased among 
patientll with obstructive diseases such as chronic obstructive 
pulmonary disease and decreased among those with restric
tive diseases such as idiopathic pulmonary fibrosis. 

Reference: 
Hall JE, Pulmonary ventilation. In: Hall JE, ed. Guyton and 

Hall Textbook of Medical Physio'Wgy. 12th ed.. Philadelphia, 
PA: Saunders Elsevier; 2011:465-476. 
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2Cl8 

Key word: Characteristics of Left Ventricular 
Performance 
Author: TIDlothy J. George. MD 
Editor: William A. Baumgartner. MD 

The relationship of a patient's stroke volume and left ventric:u, 
Jar end:-cliutolic pressure is depicted below. If a patient's cur
rent status is depleted by point A, a bolus of 1luid will cause 
which of the following changes? 

Patient A 

Left ventricular end diastolic pressure 

@ FromAtoB 

@ FromAtoC 

© FromAtoD 

@ FromAtoE 

(]) Nochange 

Answer: (B) From A to C 

Rationale: 
The graph depicting the relationship between left ventric:u, 
Jar end-diastolic pressure and stroke volume is known as the 
Frank-Starling relationship. Stroke volume has three main 
determinants:Preload(lnthiscaseleftventricularend-dlastollc: 
pressure), afterloa.d, and contractility. The question focuses on 
changing preload by administering fluid. The Prank-Starling 
relationship says that as muscular stretch at rest Increases, the 
force of the resulting contraction Increases. As a patient's left 
ventricular end--diastolic: pressure (or stretch) increases, the 
stroke volume (or contraction) increases. The heart's filling 
pressure, or end~ diastolic pressure, is largely determined by a 
patient's fluid status. Increasing a patient's total vascular vol
ume will increase the left ventricular end-diastollc pressure 
and move the patient to the right on the same c:urve. Thus a 
fluid bolus will result in a move &om A to C. 

Stroke volume can also be affi!cted by changing contractil~ 
lty. Increasing contractillty, for example, by adding inotropic 
support. will shift a patient's c:urve without changing their 
left ventricular end--diastolic: pressure. This would result in a 

move from A to B. Decreasing cont:ractili.ty. for example, after 
a myocardial infarction. will shift a patient's c:urve downward 
without changing their left ventricular end-diastolic volume. 
This would result in a move &om A to E. 

Decreasing vasc:ular volume. for example. by diuresis, will 
decrease preload by decreasing left ventricular end-diastolic 
pressure without changing contractillty, resulting in a change 
from A to D. 

Reference: 
Francis GS, Tang WJ:fW; Walsh RA. Pathophysiology of 

heart failure. In: Fuster V, Walsh RA, Harrington RA, eds. 
Hursfs The Heart. 13th ed. New York, NY: McGraw~ Hill; 
2011:719-738. 
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2Cl9 

Key word: Characteristics of Primary 
Pulmonary Hypertension 
Author: 'Timothy J. George, MD 
Editor: William A. Baumgartner, MD 

A 47~year~old female presents with increasing dyspnea on 
exertion. Chest x-ray is normal. and echocardi.ography reveals 
normal left ventticular functl.on but a hypertrophied right 
ventticle with paradoxical systoUc septal motion and slg~ 
ni1icant tticuspid regurgitation. Right heart catheterization 
reveals a mean pulmonary artery pressure of 30 mm Hg and a 
pulmonary capillary wedge pressure of 10 mm Hg. Which of 
the following diagnoses il most likely? 

@ Chronic bronchitis 

@ Chronic obstructive pulmonary disease 

© Idiopathic pulmonary arterial hypertension 

@ Left ventticular d!astoll.c dysfunctl.on 

@ Mitral Btenosis 

Answer: (C) Idiopathic pulmonary arterial hypertension 

Rationale: 
Pulmonary hypertension has recently been reclassified into 
groups. Group 1 includes pulmonary arterial hypertension 
including idiopathic pulmonary arterial hypertension. also 
known as primary pulmonary hypertension. Group 2includes 
pulmonary hypertension secondary to left~slded heart dis
ease including valvular disease. Group 3 includes pulmonary 
hypertension due to lung disease and/or hypoxemia. Group 
4 includes pulmonary hypertension due to thrombotic or 
emboUc disease. Group 5 Includes miscellaneous etl.ologles 
(e.g., hlstiocytosis X). 

Dyspnea on exertion is a common presentation of all 
forms of pulmonary hypertension secondary to an inability 
to increase cardiac output with exercile due to right heart 
failure. Radiography can be normal. Ech.ocardiography can 
be helpful in demonstrating elevated pulmonary pressures, 
resultant tricuspid regurgitation. signs of right ventricular 
pre.ssure overload, and paradoxical septal movement. Perhaps 
more importantly, ecl\ocardiography helps rule out other car
diac problems and can help disti.nguish group 2 diagnoses of 
pulmonary hyperteD.slon from group 1. Right heart catheter
ization is diagnostic of pulmonary hypertension. Pulmonary 
hypertension is defined as a mean pulmonary artery pressure 
>25 mm Hg and/or mean pulmonary artery pressure >30 mm 
Hg with exerclse. Right heart catheterization can help rule 
out the left heart being the cause of pulmonary hypertension 
when it demonstrates a normal pulmonary capillary wedge 
pre.ssure (4-12 mm. Hg). 

Idiopathic pulmonary arterial hypertension is ultimately a 
diagnosis of exdusl.ono thus other causes must first be ruled 
out. In this vignette, however; the absence of left heart find
ings on echocardiography and normal pulmonary artery 
wedge pressure make mitral stenosis and left ventricular 
diastollc dysfunction unlikely. The normal chest x-ray makes 

chronic obstructive pulmonary dillease and chronic bronchl
tls unlikely. This leaves idiopathic pulmonary arterial hyper
tension a.s the best choice. 

Reference: 
Simonneau G, Robbins 1M. Beghetti M. et al. Updated cllnical 

classification of pulmonary hypertension. JAm CoU Car~ 
dioL 2009;54(1 Suppl):S43-S54. 
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2C20 

Key word: Characteristics of Oncotic Pressure 
in Pulmonary Circulation 
Author: Clinton D. Kemp, MD 
Editor: Glenn J.R. Whitman, MD 

A 75,year,old woman with known congestive heart failure 
undergoes an elective low anterior resection for adenocar
cinoma of the colon. On postoperative day 3 she develops 
hypoxia from cardlogenlc pulmonary edema and is treated 
with intravenous furosemide. Which of the following cor
rectly describes the physiology of the pulmonary capillary cir, 
culation and pulmonary interstitium? 

® In cardiogenic pulmonary edema there is an increase 
in the net flow of fluid from the pulmonary interstitium 
into the pulmonary capillaries 

@ In pneumonia there is a decrease in the net flow of fluid 
from the pulmonary capillaries Into the pulmonary 
interstitiwu 

© In the normal lung there is a net movement of fluid 
from the pulmonary capillaries Into the pulmonary 
interstltiwu 

@ In the normal lung there is a net movement of O.ul.d 
from the pulmonary interstitiwu into the pulmonary 
capillaries 

® In the normal lung there 1s no net movement of O.uid 
between the capillaries and the pulmonary interstitium 

Answer: (C) In the normallWlg there 1s a net movement 
of tluid from the pulmonary capillaries into the pulmonary 
interstitium 

Rationale: 
Deoxygenated blood is pumped from the right ventricle 
through the pulmonary arteries to the pulmonary capillary 
bed wh.ere alveolar gu exchange occurs. In addition to dif
fusion of carbon dioxide into the alveoli and oxygen into the 
capillaries, there are characteristic movements of tluid that 
occur in this location that can be defined by the various pres, 
sure gradients that exist in the pulmonary capillaries and 
Interstitium (see figure). 

The forces causing movement of fluid from the pulmo
nary capillaries into the pulmonary Interstitium are a positive 
hydrostatic pressure of the capillaries (7 mm Hg), a negative 
interstitial tluid colloid oncotic pressure (14 mm Hg), and a 
negative interstitial O.uid pressure (8 mm Hg), with a net sum 
of 29 mm. Hg. The force causlng movement of tluid from the 
interstitium into the capillaries is the plasma oncotic: pressure 
(28mmHg). 

With a sum of29 mm. Hg causing movement of tluid from 
the capillaries into the lnterstitiwu and 28 mm Hg causing 
movement of fluid from the interstitium. into the capillaries, 
there is a net force of 1 mm Hg, the mean filtration pressure. 
that causes a net movement of fluid from the pulmonary cap, 
illarles into the pulmonary interstitium. 

Hydrostatic 
pressure 

Osmotic 
pressure 

Net 
pressure 

Pressures Causing Fluid Movement 

CAPILLARY ALVEOl US 

- 5 --, 

' -4 
\ 

\ Lymphatic pump 

Normal physiology of ttle purnonary capillaries and interstimlm. Reprinted v.i1h 
pennission from: Hall JE. Pulmonary circulstion, purnonary edema, pleural 
fluid. In: Hall JE, ed. Guyton and Hall Texttloolc of Medical Physiology. 12th ed. 
Philade~hia, PA: Salllders Elsevier; 2010:477-484. 

Under normal drcwust:ances, the fluid that moves into 
the pulmonary interstitium. is drained by the puhnonary lym
phatic: system, keeping the alveoli dry and preventing pulmo, 
nary edema. In circumsttmces such as cardiogenic pulmonary 
edema., plasma hydrostatic pressure increases, causing an 
Increase in the mean filtration pressure and leading to an 
increase in fluid that overwhelms the drainage capability of 
the pulmonary lymphatics, causing fluid accumulation in the 
alveoU.ln conditions such as pneumonia, damage to the pul
monary capillaries causes leakage of both proteins and tlul.d 
Into the interstitial space, causing an increase in the move
ment of fluid from the capillaries into the interstitium. 

Reference: 
Hall JE. Pulmonary circulation, pulmonary edema, pleural 

fluid. In: Hall JE. ed. Guyto11 ami Hall Te;ctbook of Medical 
Physiology. 12th ed. Philadelphia. PA: Saunders Elsevier; 
2010:477-484. 
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2C21 

Key word: Conditions Associated with 
Persistent Fetal Circulation 
Author: 'Timothy J. George, MD 
Editor: William A. Baumgartner, MD 

A newborn infant has persistent cyanosis on day of life 5. 
Echocardiography reveals d-transposition of the great arter~ 
l.es. Which of the following assodated defects will help the 
child compensate until definitive repair can be completed? 

@ Abnormal coronary anatomy 

@ An atrial septal defect 

© Coarctation of the aorta 

@ Puhnonary atresla 

@ Tricuspid lnsufliclency 

Answer: (B) An atrial septal defect 

Rationale: 
Transposition of the great arteries (TGA) is a congenital 
anomaly In which the aorta arises from the right ventricle and 
the pulmonary artery arises from the left ventricle. Thus the 
right ventricle pumps deoxygenated blood through the aorta 
to the body, which then returns to the right atrium and the 
right ventricle without being oxygenated by the lungs. The left 
ventricle pumps deoxygenated blood through the pulmonary 
arteries to the lungs, which return oxygenated blood to the 
left atrium and left ventricle. This anatomy effectively creates 
two separate circ:uits and in the absence of persistent fetal cir, 
culation. the newborn will not be able to deliver oxygenated 
blood to the systeml.c dr<:ulatlon. 

In utero, the fetus receives oxygenated blood from the 
mother. 1hls blood enters the right atrium and most of the 
blood passes through the patent foramen ovale to the left 
atrium. after which it is pumped to the systemic circulation. 
Pulmonary vascular resistance Is high in the fetus; thus a lim
ited amount ofblood is pumped from the right ventrlcle to the 
pulmonary artery. Because of the high resistance of the pul, 
monary vascular bed, most of the blood that enters the pul, 
monary artery ill shunted into the lower resistance systemic 
dr<:ulatlon via the ductus arteriosus that connects the pulmo
nary artery to the aorta. At birth. systemic vascular resistance 
rises and pulmonary vascular resistance falls, resulting ln clo
sure of the ductus arteriosus and the foramen ovale. Gradu, 
ally. the infant shifts to normal adult circulation. 

In TGA, If the fetal clrculation does not mix. blood In the 
systemic dr<:ulatlon will not be oxygenated, and the patient 
will die. Fortunately. many of these infants have associated 
cardiac defects. A persistent atrial septal defect or patent 
ductus arterio.ru& will allow mixing of the S}'lrtemic and pul
monary clrculation until an arterial switch operation can be 
performed. Ventrlc:ular septal defects also allow for some mix
ing, though this tends to be less efficient. Similarly, persistent 
fetal circulation also allows mixing of systemic and pulm~ 
nary circulation in other types of congenital defects including 

tetralogy of fallot, truncus arteriosus, and total anomalous 
pulmonary venous return. 

All the other listed anomalies can be usodated with TGA; 
however, none of them will help with oxygenation. 

Reference: 
Pigula FA, del Nido PJ. Transposition of the great arteries: 

Simple and complex forms. In: Selke FW, del Nido PJ, 
Swanson SJ, eds. Sabiston and Sptmcu Swguy of the Chest. 
8th ed. Philadelphia, PA: Saunders; 2010:1952-1981. 
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2C22 

Key word: Definition of Vital Capacity 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang, MD, FACS, FCCP 

A 45,year~old woman with idiopathic: pulmonary fibrosis is 
referred to you for evaluation for lung transplantation. She 
describes progressive dyspnea and says that even with mini
mal exertion she now finds herself brtlathlng by inspiring as 
much as she can and expiring to her fullest extent. Which pul
monary volume is she describing with her abnormal breathing 
pattern? 

® Expiratory reserve volume 

® Inspiratory reserve volume 

© Residual volume 

@ Total lung capacity 

® Vital capacity (VC) 

Answer: (E) Vital capacity (VC) 

Radonale: 
Idiopathic pulmonary fibrosls is a restrictive lung disease 
characterized by a reduction in pulmonary compliance and 
therefore overall. lung volumes. Patients may compensate for 
these reduced volumes by increasing the &equency or the vol
ume of each brtlath. VC refers to the volume in the lungs that 
is expired with maximal e1fort following maximal inspiration 
and represents the maximum volume of ventilation. 

See table in rationale for question 2C17 for definitions of 
pulmonary function measurements. 
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Relative changes in lung voklnes associated witillung diseases. Reprirrted 
witil permission from: Ferguson MK. Pulmonary physiologic assessment of 
oper&tive risk. In: Shields TW, LoCicero J, Reed CE, Feils RH, eds. Gene/lll 
Thoracic SWiery. 7th ed. Philadelphia, PA: Lippincott Williams & Wilkils; 
2009:328. 

References: 
Hall JE. Pulmonary ventilation. In: Hall JE, ed. Guyton and 

Hall TQ:thook of Medk:al Physiology, 12th ed. Philadelphia, 
PA: Saunders Elsevier; 2011:465-476. 

Levitsky MG, ed. Alveolar ventilation. Pulmonary Physiology. 
7th ed. New York, NY: McGraw Hill; 2007:54-84. 

2C23 

Key word: Effect of Inhaled Nitric Oxide 
in Acute Respiratory Distress Syndrome 
Treatment 
Author: Joshua C. Grimm. MD 
Editor: Glenn J.R. Whitman. MD 

A 24-year,gld female is involved in an automobile accident. 
She has bilateral femoral fract:ures, a flail chest with pulmo
nary contusions, and solid organ injuries. She is stablllzed in 
the intensive care unit, but her clinical course deteriorates 
after several da:ys. She exhibits labored breathing, episodes of 
hypotension, and an increase in her creatinine from baseline. 
A cheat radiograph reveal& bilateral pulmonary infiltrates. The 
results of her arterial blood gas are as follows: 

pH 7.38, PaC01 30 mmHg, Pa02 56 mm.Hg, HC0,-12 mEq/L, 
Fi02 5096 

Administration of inhaled nitric oxide is begun. Which of 
the following is true of this therapy? 

@ Due to vasodilation, pulmonary blood is redistributed to 
nonventilated regions 

@ In addition to pulmonary vasodilat:ion. nitric: oxide 
causes a concomitant decrease in systemic vascular 
resistance 

© Inhaled nitric oxide therapy has minimal effects on the 
PaO..:Fi02 in the initial phase of treatment 

@ Several large, randomized controlled trials have fuil.ed 
to show a survival benefit in patients with acute respira
tory distress syndrome (ARDS) who were treated with 
inhaled nitric oxide 

® When the treatment is e1fective. there is an increase in 
the pulmonary ri.ght,to,left shunt 

Anrwer: (D) Several large, randomized controlled trials 
have failed to show a survival benefit in patients with acute 
respiratory distress syndrome (ARDS) who were treated with 
inhaled nitric oxide 

Rationale: 
ARDS is a complication of several pathologic processes, 
including trauma, pneumonia, and septic shock to name 
just a few. Typically, ARDS presents within a week after the 
original insult and manifests as hypotension, end,grgan fail, 
ure, labored breathing, and generalized respiratory failure. 
Several criteria have been establillhed u sensitive indicators 
of ARDS: Acute onset (within 1 week of known cause), bilat
eral pulmonary ln1iltrates on chest radiograph, and measure
ment of the PaO..:FiO.. ratio, which define the condition as 
mild (Pa02:Fi0.. ratio 200 to 300 with positive end,expiratory 
pressure [PEEP] or CPAP <!5 em H,O), moderate (Pa01:Fi01 
ratio 100 to 200 with PEEP ~5 an H20), or severe (Pa02:Fi02 

ratio <100 with PEEP ~5 em ~0). When a cause has not been 
identified, echoc:ardiQFapby should be obtained to rule out 
cardiogenic caUlles of the pulmonary infiltrates. 
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Treatment strategies of ARDS have taken many foriiUI. 
It is now generally accepted that lung protective strategies 
(pernililsive hypercapnia. lower peak and driving pressures, 
higher PEEP. and tl.dal volwne less than 6 mL!kg of ideal body 
weight) minimize the deleterious effects of mechanical ven, 
tilation on the pulmonary parenchyma. Inhaled nitric oxide 
use is more controversial. and no convindng data exist on its 
overall effects on morbidity or mortality. 

Inhaled nitric oxide results in vessel dilation via its effects 
on cGMP. This regional, and not systemic, vasodilation results 
in redistribution of blood from nonventilated to ventilated 
regions of the lung and, accordingly, a decrease in the pul
monary right-to-left shunt and a resulting illcrea.se in PaO,.. 
While these physiologic effects are promising, several large 
randomized trial& have shown no benefit in mortality reduc
tion when using inhaled nitric oxide. 

References: 
Amato M:B, Brubas CS. Medeiros DM. et al. Fimct of a protective

ventilation strategy on mortality ill the acute respiratory 
distress syndrome. N Eng/ I Med. 1998;338:347 -354. 

ARDS Definition Task Force, Ranieri VM, Rubenfeld GD, 
et aL Acute respiratory diatress syndrome: the Berlin Defi.~ 
nition. )AMA. 2012;307(23):2526-2533. 

Dellinger RP, Zimmerman JL, Taylor RW. et al. Effects of 
inhaled nitric oxide in patl.ents with acute respiratory dis
tress syndrome: Results of a randomized phase II trial Crit 
Care Ml!d. 1998;26:15-23. 

Lundin S, Mang H, Smithies M. et al. Inhalation of nitric oxide 
in acute lung injury: Results of a European multicenter 
study. mtemtve Care Med. 1999;25:911-919. 

RoS5aint R, Gerlach H, Schmidt-Ruhnke H, et aL Efficacy of 
inhaled nitric oxide in patients with severe ARDS. Chest 
1995;107:1107-1115. 

2C24 

Key word: Etiology of Hand Ischemia 
Following Arteriovenous Fistula Placement 
Author: Babak J. Orandi, MD, MSc 
Editor: Yi.ng Wei Lum. MD 

A 62-year,gld right-handed woman with end-stage renal 
diaease secondary to diabetes mellitus and hypertension 
has a history of multiple failed left upper extremity vascular 
access sites. She is 9 months out from a right upper extrem
ity brachlocephalic arteriovenous fistula (AVF). Over the past 
month, she has developed right hand pain with activity that 
has now progressed to rest pain. In addition. she has an isch
emic ulcer on the tip of her index finger. The most appropriate 
treatment is: 

@ Banding of the venous limb of the fistula 

@ Ligation of the fiatula and placement of a tunneled 
hemodialysis access catheter 

© Mechanical thrombolysis 

@ Performing a bypass of the fistula and ligating the bra
chial artery distal to the fistula 

@ Prescribing an arm exercise regimen to improve collat
eral circulation 

Answer: (D) Performing a bypass of the fistula and ligating 
the brachial artery diatal to the fistula 

Rationale: 
lachemic steal syndrome (ISS) i& a relatively rare complic.a.-
tion of arteriovenous access surgery that occurs when the 
majority of antegrade arterial fiow is distributed through the 
venous limb of the AVF. causing inadequate distal arterial fiow 
and an ischemic state in the tissues distal to the AVF. While 
some degree of physiologic Bteal is common, symptoms of ISS 
include hand pain during dialyaia sesaion.a, rest pain. neuro
logic dysfunction, and/or tissue loss. 

The best treatment fur ISS is the distal revascularization
intervalligation (DRIL) procedure, which entails performing 
a bypa55 using either autologous vein or synthetic graft mate
rial from the artery proximal to the fistula to an area on the 
artery distal to the fistula with ligation of the artery just distal 
to the origin of the fistula (see figure). This procedure allows 
revascularization of the extremity while preserving afte, 

riovenous access. In a large retrospective series, Knox et al. 
reported symptom allevia.tl.on in 90% of patients undergoillg 
the DRIL procedure, with a primary patency rate of the DRlL 
procedure of 8696 at 12 months. 

Banding has been proposed as a treatment for ISS by 
increasing the resistance of flow ac.ro.ss the fiBt:ula, thereby 
allowing more blood flow to the distal extremity. However. 
this approach is associated with a high rate of graft thrombo
sis and a slgni1ic:antly lower patency rate at 12 months. Liga
tion of the fistula would relieve this woman's symptoms. but 
she would then lose this site as a location for arteriovenous 
access, making this a less favorable option that should only 
be pursued as a last resort if the DRIL procedure fail.s. While 
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exercise may promote the development of collateral blood 
flow, it is not an e1Iective treatment for ISS and will not occur 
quicldy enough to prevent further tissue loss. Graft thrombo
sis is a much more common compllcation of arteriovenous 
access surgery and c:an be treated with mechanical thrombol
yais; however. the situation above describes ISS. 

Br.lc:hial artery 
byp;w 

;;,-(--+-+---+-- UgBted segment 
of br.lc:hial artery 

The diSial revaS<:ularization-irteMI igation IDRIL) procedure c:an be used to 
treat isdlemie steal, wtlich oc:cii"S wi1h an incidence of about 5'16 with vas war 
access procedures. m the upper extremity, a brad!iaHmu:llial bypass is con
strutted to reSiore blood flow to tile lland, and 1he segment of brachial artery 
between 1he distal bypass anastomosis and tile distal aec:ess anastomosis 
is lig&tl!d to prevent steal. Long-b!nn patency of the DRIL is 80% to 90". 
Reprilted with permission frwn: Rasmussen lE, Clouse WD, Tct~nessen BH. 
Hemotlalysis access. HINldbook at Plllient Care in Vascular Diseases. 5th ed. 
Philade_,hia, PA: Lippincott Williams & Wilkins; 2008:346. 

References: 
Knox RC, Berman SS, Hughes JD, et al. Distal revasc:ularlza

tion-intervalligatton: A durable and effective treatment 
for ischemic steal syndrome after hemodiaJ:ysls access. 
J Vase Surg. 2002;36:250-256. 

Odland MD, Kelly PH, Ney AL, et aL Management of dialysis
as so dated steal syndrome complicating upper extremity 
arteriovenous Dstulas: use of intraoperative digital pho
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2C25 

Key word: Hemodynamic Effects of Tension 
Pneumothorax 
Author: Clinton D. Kemp, MD 
Editor: Stephen C. Yang, MD, FACS, FCCP 

A 25-year-old male is brought to the emergency department 
after being stabbed in the left chest. His airway il intact 
but his bl'tlathlng is rapid and shallow. He is tachycardic to 
120 beats per minute and hypotenslve to 80/40 mm Hg. Left 
breath sounds are absent. Emergent placement of a left tho
racostomy tube is met with a rush of air, and his vital signs 
improve to a heart rate of90 beats per minute and blood pres
sure of 120/70 mm Hg. Which of the following best explains 
the pathophysiology responsible for these hemodynamic 
changes? 

@ Constriction of the ventricles by hemoperl.card1um 

@ Decreased delivery of oxygen to the myocardium 

© Decreased systemic venous return from compres--
sion of the vena cava 

@ Increased sympathetic nervous aystem activity 

® Massive hemoiThage during transport 

Anrwer: (C) De<:reased systemic venous return from com
pression of the vena cava 

Rationale: 
Tension pneumothorax describes the clinical scenario in 
which pneumothorax leads to hemodynamic compromise. 
Entry into the pleural space creates a pneumothorax, and the 
entry wound c:an act like a one-way valve, allowing air into 
the chest but not out. With each successive breath. more 
air enters the lung, eventually causing ipsilateral pulmonary 
collapse and a contralateral shift of the mediastinum. This 
shift can cause distortion and compression of the superior 
and inferior vena cava leading to deaeased systemlc venous 
return and decreased cardiac output, leading to tachycardia 
and hypotension. 

Tension pneumothorax is a clinical, not radiologic:, diagno
sis. This injury can be rapiclly fatal if not promptly recognized 
and treated. Treatment involves immediate decompression 
with tube thoracostomy, or if not immediately available. nee
dle decompression of the ipsilateral hemithorax by placement 
of an intravenous catheter in the second intercostal space in 
the midclavlcular line, followed by definitive placement of a 
tube thoracostomy. 

Reference: 
Livingston DH, Hauser CJ. Chest wall and lung. In: fel1dano 

DV, Mattox.KL, Moore EE, ed.s. 1Tauma. 6th ed. New York, 
NY: McGraw Hill Professional; 2007:525-552. 
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2C26 

Key word: Response to Alveolar Hypoxia 
Author: Ointon D. Kemp, MD 
EdiiDr: Glenn J.R. Whitman, MD 

A 65,~ar,oJd female who underwent a law anterior resection 
1 day prior develops hypoxia with oxygen saturation~ of 88CJ6 
on room air. A chelt x,ray Is obtained which shows bJbasl, 
lar atelectasis, and you explain to the patient that she needs 
to use her incentl.ve spirometer to fully expand the inferior 
portions of her lungs to avoid alveolar collapse and hypoxia. 
She complies. and with pulmonary toilet, her oxygen satura~ 
tions return to normalleveb. What is the normal physiologic 
response to alveolar hypoxia? 

@ Decreued pulmonary arterial blood flow to the affecl:2d 
alveoli 

@ Increue in overall respiratory rate 

© Increase in the volume of an inspired breath 

@ Increased oxygen absorption from the affected 
alveoli 

@ Increased pulmonary arterial blood flaw to the affecl:2d 
alveoli 

Answer: (A) Decreased pulmonary arterial blood flaw to the 
affected alveoli 

Rationale: 
Blood flows from branches of the pulmonary artery to the 
alveoli where oxygen and carbon diaxide exx:hange occur in 
the pulmonary capillary bed. Oxygenated blood then :flows 
back through branches of the pulmonary veins to the left 
heart where it is distributed to the 5fSlemic: circulation. 

When alveoli are not adequately ventilated (e.g., with ate!~ 
ectaais), the concentration of oxygen in the affected alveoli 
falls to below normal levels. When this drop reaches a. critical 
level (typically below 70% of normal or less than 73 mm Hi), 
the surrounding pulmonary arteries constrict, whichino-eases 
pulmonary vascular resistance to the affected pulmonary lei' 
ment. effectively diverting blood flaw from an underventi~ 
lated segment with law oxygen concentrations to other better 
ventilated segments with higher oxygen concentratl.ons. 

Reference: 
Hall JE. Pulmonary clrculation, pulmonary edema, pleural 

fluid. In: Hall JE, ed. Guyton and HJJU TQ~book of M.edicld 
Phy.Wlogy. 12th ed. Philadelphia. PA: Saunders Elsevier; 
2010:477-484. 

2C27 

Key word: Normal Cardiac Physiology 
in Infants 
Author: Timothy J. George, MD 
EdiiDr: William A. Baumgartner, MD 

As a normal newborn transition~ from intrauterine to extra-
uterine life, which of the following oCCU1'5? 

@ A contraction of lung volume 

@ A decrease in pulmonary blood flow 

© A decreue in pulmonary va.scular resistance 

@ A decrease in systemic vucula.r reslstance 

@ An increase in pulmonary wac:ular resi.&ta.nce 

Answer: (C) A decrease in pulmonary vascula.r resistance 

R.tlonale: 
In a normal fetus, oxygenated blood is delivered to the fetus 
from the mother via the placentB. This blood enters the right 
atrium, and most of the blood then passes through the patent 
foramen ovale to the left atrium. The blood 13 then pumped 
from the left heart to the systemic clrcula.tio.n. Because the 
lungs are filled with fluid. pulmonary vascular resistance 
is high in the &!tua. Therefore. a limited a.mourrt: of blood is 
pumped from the right ventricle to the pulmonary artery. 
Most of the blood that enters the pulmonary artery Is shunted 
Into the lower resistance systemic circulation via. the ductus 
arteriosus that connects the pulmonary artery to the aorta. 

At birth, when the umbilical cord is clamped. the low vu
cular resistance of the placental circulation is removed from 
the systemic vucula.r bed, lncreuing overall systemic vascu
lar resistance. As the newborn takes its first breath. fluid Is 
expelled from the lungs, the lungs expand. and pulmonary 
vascular resistance is decreased. These changes result in 
increased blood flow through the pulmonary arteries and the 
lungs, thereby lncreuing neonatal oxygen saturation, which 
then stimulates cl05Ure of the ductus arteriosus. In addltl.on. 
as lefl: atrial pressure increases and right atrial pressure 6ills, 
righHo~left shunting of blood through the foramen ovale 
decrease., reaulting in its closure. 

Reference: 
Brown DW, Fulton DR. Congenital heart disease in chlldren 

and adolescents. In.: fuster V. Walsh RA, Harrington RA, 
eels. Hurst'3 'Ihe Heart. 13th eel. Columbus, OH: McGraw
Hill; 2011. 
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2M01 

Key word: Characteristics of Malignant 
Transformation of Nevi 
Author: Joshua C. Grimm. MD 
Editor: Lisa K. Jacobs, MD 

A 39--year--old female has been followed regularly by her der, 
matologist for a mole located on her left shoulder. Due to a 
famlly history of melanoma and her fair complexJDn. she is 
concerned that this nevus might eventually progress to malig, 
nant disease. Which of d\e tbllowing 1s true concerning the 
malignant transformation ftom melanoc:ytic: nevus to frank 
melanoma? 

® Abnormal adhesion receptors make c:ells resistant to the 
typical progression &om nevw~ to melanoma 

® All melanoc:ytic nevi that change shape, color, or size are 
considered malignant 

© All melanomas arise &om pre-existing nevi 

@ Melanocytl.c nevi are not considered d!rec:t precursor 
lesions to melanoma 

® 'Ihe BRAF mutation is found ln a majority of patients 
with melanoma and nevi 

Answer: (E) The BRAF mutation is found 1n a majority of 
patients with melanoma and nevi 

Rationale: 
The incidence of melanoma has risen in the past several 
decades. Screening consists of regular physical examinations, 
especially in d\ose patients who have identifiable risk mctors 
for and precursors to melanoma, such as melanocytic nevi. 
These lesions should be followed with regard to symmetry, 
border, color, size, and evolution over time, which may indi, 
c:ate that malignant transformation has occurred. However, 
it i& important to note that histologic evidence, via a punch, 
lnclsional, or exdsional. biopsy, is necessary to diagnose an 
lndividual. with melanoma. 

A number of gene mutations have been identified as proto
oncogenes, which impact an individual's risk of developing 
cancer. The BRAF gene is significant in melanoma. It codes 
for the BRAF protein. a protein kinase that modifies intracel
lular signaling as well as cell proll.feration and differentiation. 
Alterations in these signaling pathways can allow tumor cells 
to evade the normal c:el1-cell. adhesion controls that prevent 
melanocyte growth and invasion into surrounding tissues. 
Thus, a key component of malignant transformation is the 
expression of abnormal receptors that allow melanocytes to 
differentiate and expand unchecked. 

References: 
Li G, Herlyn M Dynamics of interc:el1ular communication 

duringmelanomadevelopmentMolMed Today. 2000;6{4): 
163-169. 

Pollock PM. Harper UL, Hansen KS, et al. High frequency of 
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Zaal LH, Mooi WJ, Klip H, et al. Risk of malignanttransfmma, 
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wide study &om The Netherlands. PkutRecomtr Surg. 2005; 
116{7):1902-1909. 
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2M02 

Key word: Complication of Late Reduction 
of Posterior Hip Dislocation 
Author: Raja Mohan, MD 
Editor: Frank J. Frusica, MD 

A 20-year--old man was an unrestrained passenger in a motor 
vehicle collision. Upon impact, his left leg hit the dashboard 
and caused a posterior hlp dislocation. This was reduced In 
the emergency department approximately 20 hours after the 
accident. What is the most likely complication? 

® Avascular necrosis of femoral head 

@ Femoral head fracture 

© Heterotopic o88ifu:ation 

@ Sciatic nerve injury 

@ Shortening ofleg 

Answer: (A) Avascular necrosis of femoral head 

Rationale: 
A number of complications can occur with hip dislocations, 
but the two most common are hip arthritis and avascular 
necrosis of the femoral head. The risk of these complications 
increases when reduction of the dislocation is performed late. 
After reduction, an MRl should be performed to rule out avas-
cular necrosis of the femoral head. The incl.denc:e is approxi
mately 15961n patients who had a posterior hip dislocation. 

Reference: 
McKee MD, Garay ME, Sc:hemltsc:h EH, et al. Irreducible 

fracture-dislocation of the hip: A severe injury with a poor 
prognosis./. Ortllop Traunuz. 1998;12(4):223-229. 

2M03 

Key word: Concomitant Injury with Bilateral 
Calcaneal Fractures 
Author: Isaac Howley. MD 
Editor: Frank J. Frusica, MD 

A 30-year-old male is brought to the emergency room after 
&lli.ng off a second story balcony and landing on both feet 
before strlldng his head. He arrives intubated with normal 
hemod:ynamlc parameters and a Glasgow Coma Scale score 
of 6T (withdraws to pain). His pb:yslcal examination reveals 
bilateral swollen. erythematous heels but is otherwise free of 
other obvious cleformi.ti.e.s.ln addition to computed tomogra
phy (CT) imaging of his head. cervical spine, abdomen. and 
pelvis, and x-rays of his chest and bilateral feet what other 
plain 6lm imaging should be obtained? 

® Bilateral ankles, thoradc spine. lumbar spine 

@ Bilateral ankles, tibia/fibula, femurs, lumbar spine, 
thoradc spine 

© Bilateral ankles, tibia/fibula, femurs, pelvis, lumbar 
spine 

@ Bilateral ankles, tibia/fibula, femurs, pelvis, thoracic: 
spine 

@ Bilateral ankles, tibia/fibula, lumbar spine 

Answer: (C) Bilateral ankles, tibia/fibula, femurs, pelvis, 
lumbar spine 

Rationale: 
Calcaneal fractures are relatively rare &acture.s that typically 
occur In young patients following motor vehlcle collisions or 
falls from significant height onto the feet. The force of bnpact 
is frequently transmitted not only from the ground onto the 
patient's hindfoot, but also along the vertical axis in an axial 
load injury pattern. Calcaneal fractures are bilateral or are 
accompanied by lumbar spine fractures 10% to 1596 of the 
time; anteroposterior and lateral plaln films of the lumbar 
spine should therefore be obtained routinely. Other common 
accompanying injuries include fractures of the tibial plateau, 
proximal femur, and pelvis. These bones should be c.arefully 
uses sed u part of the secondary or tertiary survey in patient& 
who present with calcaneal fractures, and a low threshold 
should be maintained for obtaining radlographlc: studles. 

Calcaneal fractures involve the subtalar joint approxi# 
mately 7596 of the time. Thin slice (2 to 3 mm) CT imaging 
is useful in defining the fracture anatomy. When uncor
rected. calcaneal fractures may cause permanent and debili
tating widening of the heel, making it di11icult for patients 
to wear shoes. Edema can be significant, and compartment 
syndrome of the foot may occur in 1076 of cues, warrant
Ing careful monitoring for this complication. Controversy 
remains as to the relative merits of operative and nonop
erative management. Although nonoperative management 
can cause significant disability, operative management is 
frequently plagued by complications, especially with wound 
healing. Patient factors such as smoking, age, and medical 
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comorbiditie.s play a large role in the riak for operative com
plications and should be taken Into account In treatment 
decision making. 

Pattern I of rn,iury to the Head, Neck, TRink, and E:xtnlmities 
Anociattd with Orthopedic lnjuriee 

Dlacnoeed III,Jury Aesoclated Injury 
Fracture-temporal, parietal 
bone 
Maxillofacial fracture 
Sternal fracture 
First and second rib fracture 

Fractured scapula 
Fractured ribs 8-12, right 
Fractured ribs 8-12, left 
Fractured pelvis 

Fractured humerus 
Supracondylar humerus fracture 
Distal radius fracture 
Supracondylar femur fracture 
Anterior dislocation shoulder 
Posterior dislocation of hip 
Posterior dislocation of knee 

Epidural hematoma 

Cervical spine fracture 
Cardiac contusion 
Descending thoracic aorta, 
intra-abdominal bleeding 
Pulmonary contusion 
Lacerated liver 
Lacerated spleen 
Ruptured bladder, uretflral 
transection 
Radial nerve injury 
Brachial artery injury 
Median nerve compression 
Popliteal artery 1hrombosis 
Axillary nerve injury 
Sciatic nerve injury 
Popliteal artery 1hrombosis 

Reprilted witil permission from: Maier RV. Trauma and t-auma care: Genenl 
cansiderations. In: M~llallancl rf9/, Ullemoe KD, Doherty GM, Maier RV, 
Upchurch GR, eds. Greenfield's SUrgery: Scielltffic Principles & Pr.~clice. 
5th ed. Philaclell)tlia, PA: L~pincottWilliams & Wilkins, 2011:322. 

I ' 
I ' 
I ' 

I ' ' ' Calc:aneal 
fractures . 

Hyperflexion and lllialloading ~ry after a fall. Reprirted with permission 
from: Maier RV. Trauma and trauma care: General considerations. m: Mulhol
land MW, Ullemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. Greenlield's 
Surgery: Scientific Prirleip/e$ & Practice. 5th ed. Pflilaclell)tlia, PA: L~pilcott 
Williams & Wilkils, 2011:322. 

References: 
Banerjee R, Nicldsc:h. F, Easley ME, et al. Foot injuries. In: 

Browner BD, Jupiter JB, Levine AM, Trafton PG, Krett:ek 
C, eels. Skeletal 7nu.ima: Basic Science, M.augement, and 
Rect)MtriJcUots. 4th ed. Philadelphia. PA: W.B. Saunders; 
2008:2585-2748. 

Maler RV. Trawna and trawna care: General considerations. 
In: Mulholland MW; Lillemoe KD, Doherty GM, Maier 
RV. Upchurch GR, eds. Grunfiekls Surgery: Scientific 
Principles & Pracl:ice. 5th ed. Philadelphia, PA: Lippincott 
Wllllam.s &. Wl.lldns; 2011. 

http://www.myuptodate.com


Q u e s t i o n s with Answer s an d Ex pI an at i on s f o r P r act i c e Ex a m i n at i o n 2 449 

2M04 

Key word: Diagnostic Findings of Digital 
Paresthesias 
Author: Raja Mohan, MD 
Editor: Frank J. Frusica, MD 

A 34-year~old woman presents with pain in her right hand 
and neck that has been going on for 1 year. She experiences 
occasional numbness In her arm and hand. She works as 
a seamstress and reports that her symptoms are worsened 
when shooting a basketball. What is the most l1kely diagnos.is? 

@ Brachial plexopathy 

@ Carpal tunnel syndrome 

© Complex regional pain syndrome 

@ Medial epicondylitis 

® Thoracic outlet syndrome 

Answer: (E) Thoracic outlet syndrome 

Rationale: 
Thoracic outlet syndrome is a condition that can cause 
Impingement or irritation of the subclavian artery, subcla
vian vein, or brachial plexus. Neurologic: findings are the most 
common symptoms seen in those with symptomatic: thoracic 
outlet syndrome. Neurologl.c findings can include numbness, 
tingling, or weakness in the patient's nea, shoulders, or arm. 
Thoracic outlet syndrome can be caused by a cervical rib, 
trauma, enlarged scalene muscle, or narrowing between the 
clavicle and the first rib. 

Carpal tunnel syndrome is only confined to the hand. and 
medial epicondylitis only Involves the medial forearm. Any 
neck or upper arm symptoms rule out these conditions. Bra
chial plexopathy can cause pain or paresthesia but would not 
explain why the patient in this vignette has worse symptoms 
while playing basketball. Patients with thoracic outlet syn
drome tend to have exacerbation of symptoms when raising 
their arms above their head. 

Reference: 
Brooke BS, Frelschlag JA. Contemporary management of 

thoracic outlet syndrome. CUlT Opin Cardiel. 2010;25(6): 
535-540. 

2M05 

Key word: Diagnosis of Paralysis of the 
Common Peroneal Nerve 
Author: Raja Mohan, MD 
Editor: Frank J. Frusica, MD 

A 25--year~old man was involved in a motor vehicle acci# 
dent and suffered a tibial plateau fracture that was splinted 
in the emergency department. Several days after admission 
he develops dJfficulty with dorsiflexion of his foot and also 
reports numbness and Ungling sensations in the inJured leg. 
In which region of the leg would he most likely feel numbness 
and tingling? 

@ Dorsum of foot 

@ Lateral plantar surface of foot 

© Medial plantar surface of foot 

@ Over lateral malleolus 

® Over medial malleolus 

Answer: (A) Dorsum of foot 

Radonale: 
The common peroneal (fibular) nerve gives rise to two 
branches: The superficial peroneal nerve and the deep pero~ 
neal nerve. This nerve can be compressed by a lower extrem
ity splint and begin to cause sensory and motor deficits. The 
supemclal peroneal nerve provides cutaneous sensation to 
the dorsum of the foot and all digits except the lateral portion 
of the fifth digit and the first web space. The deep peroneal 
nerve provides cutaneous sensation to the first web space. On 
the plantar surface or sole of the foot, the medial and lateral 
plantar nerves (terminal branches of the Ubial nerve) provide 
cutaneous sensation to the medial and lateral portions of the 
plantar surface, respectively. The cutoff between these two 
regions is a line drawn &om the middle of the fOurth digit of 
the foot. The saphenous nerve (branch of the femoral nerve) 
provides cutaneous sensation for the medial malleolus, and 
the sural nerve for the lateral malleolus. 

Injury to the common peroneal nerve also results in dif
ficulty with dorsUlexlon-foot drop. The superficlal peroneal 
nerve innervates the muscles of the lateral compartment (per
oneus longus, peroneus brevis) of the leg, whereas the deep 
peroneal nerve innervates the muscles of the anterior com# 
partment (tibialis anteriot; extensor halluci& longus, extensor 
dlgitorum longus, peroneus tertius) of the leg. The anterior 
compartment of the leg Is responslble for dorsUlexlon of the 
foot, and therefore foot drop can result from peroneal nerve 
compression. 

Reference: 
Hansen JT. Lower limb. In: Hansen JT, ed. Netb!r's Clmical 

AMtomy. 2nd ed. Philadelphia, PA: Saunders .Eiaevier, 
2010:227-291. 
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2M06 

Key word: Diagnostic Testing of a 
Testicular Mass 
Author: Said c. Azoury. MD 
Editor: Arthur L. Burnett, MD, MBA, FACS 

A 25--year--old male notices a painless mass in his scrotum 
for the first time while showering. Which of the following is 
an accurate statement regarding the diagnosis of testicular 
masses! 

@ Biopsy of the testicle is generally requJred prior to radi
cal inguinal orchl.ec:tomy in order to provide a histologic: 
diagnosis 

® Cystic or fiuid-filled masses detected on scrotal ultra
sound are typlcally seminomas 

© Physical examinations can be performed less frequently 
with the availability of scrotal ultrasounds 

@ Scrotal ultrasound c:an distinguish extrinsic: from 
intrinsic: testicular leslons and can detect intratestic:ular 
lesions as small as 1 to 2 mm 

® Trans.Ulwnination studies are su1fident in disc:erning 
between malignant versus benign testicular masses 

Answer: (D) Scrotal ultrasound c:an distinguish extrinsic: 
from intrinsic: testicular lesions and c:an detect intratestic:ular 
lesions as small as 1 to 2 mm. 

Rationale: 
Testicular cancer is the most common solid malignancy in 
men of 15 to 35 years of age. All solid testicular masses dis
covered on physlcal examination and documented on ultra
sound are malignant until proven otherwise. Initial studies 
must include physical examination, ultrasound, and tumor 
markers, such as alpha fetoprotein and ~human chorionic: 
gonadotropin. Ultruound can diltinguish extrinsic &om 
lntrlnsic lesions with great accuracy and c:an detect lesions 
as small as 1 mm. A 1luid-tilled or cystic: mass 1s unlikely to 
represent mallgnancy. Nonsemlnomatous germ c:ell tumors 
typically appear heterogenous with calc:ific:ations, cystic areas, 
and indistinct margins. Seminomas appear a& well-defined 
hypoechoic lesions without cystic areas. Scrotal ultrasound 
has become an extension of the physlc:al examination but 
should not be a substitute for the latter. 

Chest and abdominal imaging with computed tomography 
(CT) or magnetic resonance imaging (MRI) should be per
formed to evaluate fur metastasis. There Is no role for percuta
neous biopsy of te8tic:ular masses due to the risk of altering the 
natural retroperitoneal lymphatic drainage of the testicles and 
seeding the scrotal wall. Radical inguinal orchiectomy is used 
to provide both hiatolosic diapsis and local tumor controL 

References: 
BI!Illlon CB. The role of ultrasound in diagnosis md staging of 

testicular cancer. Semin Urol. 1988;6(3):189-202. 
Rochelle LJ, Schuch B, Belldegrun A. Urology. In: Brunic:ardi 

FC, ed. Schwartz's Principles of Surgery. 9th ed. New York, 
NY: McGraw~ Hill; 2010:1462. 

2M07 

Key word: Ethical Issues in Injury Prevention 
Authors: Lisa M. Kodadek, MD, and Kyle J. Van Arendonk, 
MD, PhD 
Editor: Kent A. Stevens, MD, MPH 

A 17-year--old woman brings her ll~month--old in&nt boy 
to the emergency department for seizure activity. Despite 
no report of trauma. the child has a bruise on his scalp and 
Is found to have a subarachnoid hemorrhage on computed 
tomography. Which of the following is true with regard to the 
potential for nonaccidental injury? 

@ Head injury is the most common manlfestation of non
ac:cldental.lnJury 

(!) Nonac:cidental injury is seen similarly across parent age 
and socioeconomic status 

© Nonac:ddentallnjury is the most common cause of 
hemorrhagic stroke ln children 

@ Skeletal survey is unnecessary in this patient 

® This patient should undergo opht:halmologic examination 

Answer: (E) 1hi.& patient should undergo ophthalmoloaic 
examJnat1on 

Rationale: 
Ph}'lical abuse, or nona.ccidental injury. is unfortunately 
quite common in children. Nonacddentallnjury can occur in 
any child but is more common among boys, children under 
2 years of age. c:h1l.dren born to young mothers, children living 
in poverty. and children with special needs. 

Providers must be aware of clues sugge.rting nonaccidental 
injury, such as a lack of explanation for an lnjury, an InJury 
severity that Is incompatible with the reported mechanism, 
a c:hanging report of what happened, and delay in seeking 
medical care. Any incident of suspected nonac:cidental injury 
must be reported to allow for a thorough investigation with 
the aasistance of child protection services. 

The most common manlfestation of nonacddental.lnJury 
Is bruising and other soft tissue injuries. Multiple bruises of 
various colors and in unusual locations and soft tissue injuries 
matching specific instruments (belt, etc.) may be seen. The 
second most common manifestation of nonac:ddental.lnJury 
Is fracture. In children with other evidence of abuse or with 
a suspicious fracture, such as a femoral fracture in a non
ambulatory child, a skeletal survey should be performed to 
search for other fractures. Multiple fractures at various stages 
of healing are especlally conc:ernlng for nonac:ddelrtal injury. 

Abusive head trauma may present with intracranial hem
orrhage with no apparent history of trauma. Other find
ings consistent with abusive head trauma include scalp or 
ear bruising, retinal hemorrhages in multiple retinal layers, 
and chronic failure to thrive. Retinal hemorrhages are com
mon in nonac:ddental trauma but not in ac:ddelrtal trauma. 
and therefore ophthalmologic examination Is an important 
component in any abuse investigation. Although a high level 
of suspicion is important given the morbidity md mortality 
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llli.Sociated with abusive head trauma. it i& also important not 
to preswue that a child's presentation is secondary to abuse 
Wlless there is sped1ic evidence to warrant concern. The most 
common cause of hemorrhagic: stroke ln. children 1s in fact 
arteriovenous malformation rather than nonaccidental injury. 

Reference: 
Keenan HT, Runyan DK, Marshall SW. et al A population, 

based study of i.nfiicted traumatic brain injury in young 
children. lAMA. 2003;290(5):621-626. 

2M08 

Key word: Etiology of Secondary Traumatic 
Brain Injury 

Author: Isaac Howley. MD 
Editor: Albert Chi. MD 

An u,year,old boy presents to the emergency department 
after falling out of a tree at a height of appr:o:xhnately 6.1 m 
(20 ft). His primary survey is negative. On secondary survey, 
you note a Glasgow Coma Scale (GCS) score of 12, tender
ness and rigidity of his abdomen, and extremity inJuries. 
Computed tomography scans of his head, abdomen, and pel, 
vis reveal an occipital subaraclmoid hemorrhage and a grade 
2 splenic laceration. Which of the following is true with regard 
to secondary brain injury? 

@ According to the Monro-Kellle doctrine, the c:ranial 
vault 1s a closed space, and thus an increase in one con
stituent volume must be compensated by reduction in 
another constituent volume 

@ All patients with moderate or severe brain injuries 
should have an intracranial pressure monitor placed 

© Hyperventilation decreases PCO:.~> causing intracra
nial vasodilation and thus increased cerebral blood flow 

@ Steroids have been proven to reduce d\e risks of hernia
tion and death in patients with severe brain injuries 

@ The brainmattu 180 degrees a~yfrom the site of primary 
brain injury is at risk for a secondary conb'ecoup injury 

Answer: (A) According to the Monro-Kellie doctrine, the 
cranial vault is a closed space, and d\us an increase in one 
constituent volume must be compensated by reduction in 
anod\er constituent volume 

Rationale: 
Traumatic brain injury may be divided into two phues: Pri
mary and secondary. Primary injury ls a result of the trans
fer of mechan1cal. force ln. the ln.itial. traumatic episode and 
includes skull fractures, hematoma formation, and diffuse 
axonal injuries. Primary injuries may consist of both coup and 
opposite contrf!coup injuries, in which the brain's momentum 
causes it to strike the side of the calvarium opposite the origi
nal.lmpact. The Monro-Kellie doctrine states that the c:ranlal 
vault ls a closed space; the volume increase due to hemor
rhage or cerebral edema must be compensated by decrease in 
other volumes such as intravascular blood. Secondary injury 
occurs when this compensation becomes pathologic. 

Multiple maneuvers may be attempted to improve cere
bral perfusion pressure (CPP) by maintaining mean arterial 
pressure (MAP) and mitigating increues in intracerebral 
pressure (ICP). Patients with 1evere brain injuries (GCS score 
<9) should be considered for placement of an ICP monitor to 
guide d\erapy. The head of the bed. should be elevated to 30 
degrees, and hypertonic saline and mannitol may be given to 
reduce cerebral edema and thus ICP. Hyperventilation causes 
intracerebral wsoconatridion, reducing intracerebral blood 
volume, and thus ICP; howevet; it also reduces cerebral blood 
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flow, potentially worsening hypoxia. Steroids have not been 
shown to be e1Iective in prevention of s~ injury. 

Reference: 
Patterson JT, Hanbali f, Franklin RL, et aL Neurosurgery. In: 

Townsend CM, Beauchamp RD, Evers BM, Mattox KL, 
oos. Sabtston 'Ibtbook of Surgery. 18th eel. Philadelphia, 
PA: Saunders Elsevier; 2008:2112-2115. 

Obturator a rtery 

2M09 

Key word: Etiology of Bleeding Pelvic 
Fractures 
Author: Jens U. Berli, MD 
Editor: Albert Chi, MD 

A 42-year--old male construction worker is brought to the 
emergency room after a 120-kg concrete plate landed on his 
lower anterior torso. The patient has a heart rate of 110 beats 
per mJnute and blood pressure of 95/55 mm Hg. His pelvis 
is unstable on examination, and you temporarily stabilize the 
pelvis using a binder and complete your assessment, which is 
otherwise negative. His vital signs respond only transiently to 
crystalloid resuscitation. You decide to take him to the angi-
ography suite for potential pelvic: embolization. What is the 
most likely source of hemorrhage in this patient? 

@ Bridging veins in the pelvis 

@ Common iliac artery 

© Internal iliac artery 

@ Internal iliac: vein 

® Superior gluteal artery 

Answer: (E) Superior gluteal artery 

Rationale: 
Pelvic fractures are a diffi.cult to manage entity in trauma and 
orthope<lic surgery. The patient described above su1fered 
&om an anterior to posterior compression-type fracture. 
It is mentioned that the fracture is unstable so likely one or 
both of his sacroiliac joints are disrupted. The most prevalent 

Internal iliac plexus of arteries and veins. Reprinted wi1h permission from: Tile R. Anatm!y of 1he pelvic ring. In: 
Tile M, Helfet DL. KeJIMTJ JF, eds. friCillres at Ute PeMs lnd Acellbulum. 3rd ed. Pfliladelpflia, PA: Uppilcott 
Williams & Wilkins, 2003. 
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arteries to be injured during such a mechanism are the superior 
gluteal (due to its relation to the sharp fascia of the piriformis 
and the sacroiliac joint, see figure) and the internal pudendal 
(runs through pelvic floor with its ligaments, see figure). 

Arterial injuries are present in about 5% to 10% of pel, 
vic fractures. By &r the most common source of bleeding is 
venous from bridging veins and osseous surfaces. This form 
responds relatively well to pelvic bindJng with reapproxima
tion of the anatomy. If the peritoneum is intact, the retroperi, 
toneum helps to tamponade venous bleeding. In this patient, 
signa of continued bleeding despite correct pelvic binding and 
without any signs of intraperitoneal blood loss make arterial 
bleeding the highest concern on the cWferential until proven 
otherwise. 

Knowledge of anatomy, fracture classification, presenta, 
ti.on. and initial management are crucial to good outcome in 
this population. Early mortality from pelvic fractures in first
world countries is still around 5% to 1096. Initial management 
1s dlre<:ted at hemostasis, pelvic stabilization, and urogenital 
assessment. For active bleeding, treatment options are pelvic 
binding, angiography, and preperitoneal pelvic packing. typi
cally escalating in the order provided. Angiography requires 
a tluld.-responsive patient. If the patient cannot be stabilized, 
emergent preperltoneal pelvic pacldng with external pelvic 
stabilization is the safest option. 

ReferenCils: 
Ben,Menachem Y. Coldwell DM, Young :rw. et ai. Herner, 

rhage usociated with pelvic fractures: Causes, diagnosis, 
and emergent management. AIR Am 1 RotmtgmoL 1991; 
157(5):1005-1014. 

Burlew CC, Moore EE, Smith WR, et a1. Preperltoneal pelvic 
packing/external fixation with secondary angioemboliza, 
tion.: Optimal care for life..threatening hemorrhage from 
unstable pelvic fractures. 1 Am CoU Surg. 2011;212( 4):628-
635; dlscwslon 635-637. 

Guyton JL, Perez EA. Fractures of acetabulum and pelvis. In: 
Canale ST, Beaty JH. eds. Campbelfs Operative OT1Jlo, 
paedics. 12th ed. Philadelphia, PA: M01by Elllevier; 2013: 
2777-2828. 

Hale DJ, Smith WR, Suzuki T. Management of hemorrhage in 
life-threatening pelvic fracture. I Am .Acad Orthop Surg. 
2009;17(7):447 -457. 

2Ml0 

Key word: Findings with Temporal 
Bone Fractures 
Author: Lisa M. Kodadek, MD 
Editor: Albert Chi. MD 

A 23,year,old man presents after sustaining blunt head 
trauma during a phyaical altercation. He is nated to have 
drooping of his right nasolabial fold and inability to wrinlde 
his right forehead or close his right eye. The most likely cause 
of his symptoms is: 

® Bellpalsy 

@ Intracranial mallgnancy 

© Parietal bone fracture 

@Stroke 

@ Temporal bone fracture 

Answer: (E) 'Thmporal bone fracture 

Rationale: 
The most common causes of faclal nerve injury are temporal 
bone fractures, penetrating injuries, and iatrogenic injuries. 
Injury of the facial nerve in temporal bone fractures can result 
from bony fragment compression. intraneural hematoma, or 
l01s of nerve continuity. Parietal bone fractures are not usoci~ 
ated with facial nerve injury. The patient's symptoms are con
sistent with Bell palsy but given his cllnical history, temporal 
bone fracture is a more likely etiology. Intrac:rani.al malig, 
nancy is a less likely cause of facial nerve paralysis. Stroke may 
have a similar presentation but would be unlikely in a young 
person without any risk factors. Furthermore, motor innerva
tion to the forehead is typically preserved in stroke. 

Reference: 
Mattox DE. Cllnlcal disorders of the faclal nerve. In: Flint pw, 

Haughey BH. Lund VJ, Niparko JK, Richardson MA, Rob, 
bins KT. Thomas JR, eda. Cummings Otolaryngology: Head 
& Neck Swgery. 5th ed. Philadelphia, PA: Mosby Elsevier; 
2010:2391-2402. 

http://www.myuptodate.com


454 The Johns Hopkins ABSITE Review Manual 

2Mll 

Key word: Fracture Associated with Major 
Vascular Compromise 
Author: Raja Mohan, MD 
Editor: Ymg Wei Lum, MD 

A 12-year.-old boy tripped and fell on his outstretched right 
hand. Upon presentation to the emergency department. the 
boy has a swollen and extl:'emel.ytender right elbow. On physi
cal examination. the hand appears warm. but the radial pulse 
is absent. An x-ray reveals a displaced supracondylar humerus 
fracture. What is the next step in management of this patient? 

@ Closed reduction of fracture with application of a splint 

® External fixation of fracture 

© Observation 

@ Operative exploration for vascular injury 

® Pia~ in splint 

Answer: (A) Closed reduction of fracture with application of 
a splint 

Rationale: 
Supracondylar fractures in children are very common and 
usually occur following a fall with an outstretched arm. Neu
rovascular injury can occur as a result of stretch injury with 
such fractures. Fortunately, the pulse frequently returns after 
reduc:tion of the fracture, and thus reduction of the fracture 
and application of a splint is recommended when patients 
have a warm. well-perfused hand despite the absence of a paL
pable pulse. Direct vascular injury is uncommon. but if it does 
happen, immediate operative repair is required. 

Reference: 
White L, Mehlman CT. Crawford AH. Perfused. pulseless, 

and puzzling: A systematic review of vascular injuries in 
pediatric supracondylar humerus fractures and results 
of a POSNA questionnaire. I PediatT Orthop. 2010;30{4): 
328-335. 

2M12 

Key word: Human Factors in Injury Prevention 
Author: Lisa M Kodadelc. MD 
Editor: Kent A. Stevens, MD, MPH 

A trimodal distribution exists for mortality after traumatic: 
injury. How can mortality during the first mortality peak best 
be prevented? 

@ Early intubation and mechanical ventilation 

® Early operative intervention 

© InJury prevention and control strategies 

@ Preh.ospltal resuscitation with intravenous fluids 

® Transport to a level one trauma center within 1 hour of 
injury 

Answer: (C) Injury prevention and control strategies 

Rationale: 
A trimodal distn'bution for mortality exist& after traumatic 
injury. The first mortality peak is within sKOnds or minutes of 
injury and accounts for half of all trauma deaths. These deaths 
result from inJury to the aorta, heart, brainstem, spinal cord, 
or acute respiratory distress. The only proven way to prevent 
death among patients in this first mortality peak ill through 
injury prevention and control practices such as seatbel.t use; 
helmet use; airbags; antiloc:k brakes; laws to prevent intaxi
cated and impaired drivers; speed limit laws; and improved 
road lighting, signage, and safety design. 

The second mortality peak occurs within hours of injury 
and accounts for approximately 3076 of trauma deaths. These 
patients are best served by rapid transport to a level one 
trauma. center within the so-called "golden hour.• Prehospital 
resuscitation and early operative intervention may also be of 
benefit to this subset of trauma patients. The third mortality 
peak occurs greater than 24 hours after injury and typlcally is 
caused by lnfec:tion or multiple organ failure. Early intubation 
and mechanical ventilation have an important role in treating 
these patients with sepsis or respiratory failure after injury. 

Reference: 
Hoyt DB, Coimbra R, Acosta J. Management of acute trauma. 

In: TOWDllend CM, Beauchamp RD, Evers MB. Mattox KL, 
eds. Sabiston 'l.bthook of Surgery. 18th ed. Phlladel.phla, 
PA.: Elsevier Saunders; 2008:477~79. 
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2Ml3 

Key word: Ineffective Injury 
Prevention Strategy 
Author: Lisa M. Kodadek, MD 
Editor: Kent A. Stevens. MD, MPH 

Which of the following represents the most effective long# 
term injury prevention strategy? 

® Economic incentives 

@ Educatl.on 

© Engineering 

@ Environment 

@ Law enforcement 

Answer: (C) Engineering 

Radonale: 
Engineering represents the most effective long#term injury 
prevention strategy. It has been shown that paui.ve approaches 
to inJury preventl.on are more effective than active approaches. 
for example, an alrbag is a passive, engineered mechanism 
that can llmit or prevent injury in motor vehicle crashes. This 
strategy requires no effort or cooperation from the occupants 
of the car to enaure its proper function. An active mechanism 
such as seatbelt use, on the other hand, requires cooperation 
from the occupants and therefore is a less efW:tive inJury pre
vention mechanism. 

While education is an important injury prevention strategy 
and rests upon the theory that knowledge support& change in 
behavior. this method in practice is a less etrecti.ve method for 
inJury preventl.on. Law enforcement and economic incentives 
(e.g., avoidance of a speeding tic:ket) can help prevent inJury, 
but there still exists a subset of the population for whom this 
will not be an effective prevention strategy. Finally. environ~ 
mental factors can be addressed to prevent injury, but ag1lin 
this method is not as effective as engineering produc:ts that 
automatically provide a layer of InJury prevention without 
cooperation or input from the individual subject to injury. 

Reference: 
Hoyt DB, Coimbra R, Ac:osta J. Management of acute trauma. 

In: Townsend CM. Beauchamp RD, Evers MB. Mattox KL 
eds. Sabtston 'Iblbook of Surgery. 18th ed. Philadelphia. 
PA: Elsevier Saunders; 2008:477-482. 

2Ml4 

Key word: Most Important Measure 
in Injury Outcome 
Author: Brenessa M Lindeman, MD 
Editor: Kent A. Stevens. MD, MPH 

A 24-year~ld male is brought to the emergency department 
1 hour following an assauh with a baseball bat in whic:h he 
su1fered repeated head trauma. On arrival, he is hemody
namically stable. He opens his eyes to comm.an.d. is speaking 
1n Incoherent statements, and moves his extremities to com
mand. Which of the following is the most important predictor 
of outcome in this patient? 

® Cranial nerve responses 

@ Glasgow Coma Scale (GCS) score on hospital admission 

© Initial vital signs on presentation 

@ Transport time from field to emergency department 

@ Verbal responses to questions 

Answer: (B) Glasgow Coma Scale (GCS) sc:ore on hospital 
admission 

Rationale: 
Outcome (mortality, level of disability, etc:.) after traumatic 
brain injury correlates quite well with GCS score in patients 
in whom a GCS score can rellably be obtained upon admis
sion. Research has shown that the predic:tive ability of the 
GCS score is improved when correlated with other signifi# 
cant predictive variables in head trauma auc:h as patient age. 

Glascow Coma Scale {GCS) 

Eye Openlnc 
Spontaneous 4 
To voice 3 
To pain 2 
None 1 
VeriJal Rnponae 
Oriented 5 
Confused 4 
Inappropriate words 3 
lncomprebensible sounds 2 
None 1 
Motor ReaponN 
Obeys commands 6 
Purposeful movement {pain) 5 
Withdraw (pain} 4 
Flexion (pain) 3 
Extension (pain) 2 
None 1 
GCS SUbtotal 3-15 
Reprirrted with pannission from: Bulger EM. Prehospital a11d resuscitation 
care. In: Mulholland MW, Lillemoe KD, Doherty GM, Maier RV, Upchurch GR, 
eds. Greenfield's Surgery: Scientfflc Prin~les & PI'IC!ice. 5ttl ed. Philadelpf!ia, 
PA: Lippincott Wiliams & Wilkins, 2011:332. 
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pupillary diameter, response to light. episodes of hypotension, 
and pathologl.c findings on initial computed tomography. In 
addition. use of the motor component of the GCS score alone, 
rather than the summed GCS score, has been shown to yield 
similar or improved outcome prediction rates in head~ injured 
patients. A higher correlation exists between particular ranges 
of GCS scores and measures of outcomes. In general. the GCS 
is best at predicting very good or very poor outcomes. 

References: 
Bulger EM Prehospital and resuscltation care. In: Mulholland 

MW; Lillemoe KD, Doherty GM, Maier RV. Upchurch GR, 
eds. Greu!fieltls Surgery: Scientific Principlu & Pract:icl!. 5th 
ed. Philadelphia, PA.: Lippincott Williams & Wilkins; 2011. 

Chesnut RM. Ghajar J, Maas AIR.. et aL Early Indicators of 
Prognosis in Severe Traumatic: Brain Injury. Brain Trawna 
Foundation; :WOO. http://www.braintraum.a.orglpclflprotec.ted 
prognos:is_guidelines.pdf. Accesssed May 9, 2013. 

2M15 

Key word: Treatment of Compression 
Fractures at the Thoracolumbar Junction 
Author: Isaac: Howley, MD 
Editor: Frank J. Frassica, MD 

A 74-year~old female is brought to the emergency room after 
a fall. She has normal vital signs and a Glasgow Coma Scale 
(GCS) score of 14. Her past medl.cal history is notable for 
hypertension. osteoporosis, and colon cancer. Her physlcal 
examination reveals minimal tenderness to palpation of her 
upper lumbar spine. She has no motor or sensory neurologic: 
clefu:its of the lower extremities. and her rectal examination 
demonstrates normal tone. Computed tomography ill notable 
only for wedge compression fractures of the L1 and 1.2 splnal 
bodies. What is the most appropriate acute management of 
her spinal injury? 

@ Bed rest custom orthosis, and analgeala 

® No lntervention-discharge home wlth appropriate 
analgesia 

© Open reduction and plate fixation via anterlor approach 

@ Open reduction and plate 1i:x:ation via posterior 
approach 

® Percutaneous vertebroplasty 

Anrwar: (A) Bed rest, custom orthosis, and analgesia 

Rationale: 
Acute management of thoracolumbar compression fractures 
hinges upon the determination of spinal stability and thus rillk 
for injury to the spinal cord. The need for operative fixatl.on 
is based on the fracture mechanism, Integrity of the poste
rior .llgamentous complex. and resulting neurologic: deficits. 
Compression fractures are due to flexion injuries, frequently 
in patients with underlying osteoporosis. They are rarely asso
ciated wlth InJury to the posterior ligaments and almost never 
result ln neurologic bnpairment unless multiple spinous pro~ 
c:esses are lavolved. HoWeveli wedge compression fractures 
may decrease the size of the thoracic cavity, decreasing forced 
vital capacity (FVC) by 9% per spinal body &actured,. perhaps 
contributing to an increased rillk of mortality compared to 
age--matched controls. 

Operative fixation is not Indicated in the absence of neuro
logic: deficits; hardware does not attach well to the attenuated 
spinal bone of osteoporotic patients. When operative inter
vention is Indicated for spinal fractures, there is no clear evl~ 
dence of superiority for anterior or posterior approaches. In 
patients with normal neurologic function and no evidence of 
posterior c:olwnn instability, the acute management of c:om~ 
pression fra.ctures consists only of bed rest. custom bracing. 
analgesia. and physical therapy. Pain is not universally present 
with these fractures, but when present will generally subside 
within 1 to 8 months. 

Minimally invasive techniques have evolved to improve 
pain associated with compression fra.ctures. Vertebropluty is 
the injectlon of cement Into the anterior portion of the spinal 

http://www.myuptodate.com


Questions with Answers and Explanations for Practice Examination 2 457 

body. Thill procedure does nothing to restore spinal align~ 
ment but Improves pain in 70% to 90% of patl.ents. There is 
a major complication rate of approximately 4.596, with pul
monary embolization of cement being a maJor risk. Balloon 
kyphoplasty uses a balloon to create a larger space for injected 
cement, thWI reducing and fixating the deficit and restoring 
some degree of the original spinal anatomy. Howeve.r; this also 
leads to Increased stress on adjacent vertebrae, which may then 
fracture in as many as 17% of patients. Kyphoplasty. which has 
a pulmonary embolus risk that appears to be about the same 
as for vertebroplasty, i& not routinely performed for patients 
whose pain is controlled with nonoperatlve management. 

Reference: 
Wood GW ll. fractures, dislocat1ons, and fracture-dJslocations 

of the splne. In: Canale ST, Beatty JH Campbell:S Opuatllle 
Orthopaedics. 11th ed. Philadelphia. PA: Mosby Elsevier; 
2008:1761-1850. 

2Ml6 

Key word: Treatment of Depressed Skull 
Fracture 
Author: Kyle J. Van Arendonk, MD, PhD 
Editor: Pamela A. Lipsett. MD, MHPE, FACS, FCCM 

A patient with traumatic: head injury is brought to the emer, 
gency room. Which of the following scenarios is MOST 
appropriate for conservative, nonoperative management? 

@ A 79-year~ld neurologically intact man with an open 
depressed skull fracture (depression of 6 mm) and no 
evidence of Intracranial hematoma 

@ A 24-year--old neurologically intact woman with a closed 
depressed skull fracture (depression of 13 mm) and no 
evidence of intracranial hematoma 

© A 35-year--old neurologically intact man with an open 
depressed fracture iD:volving the frontal sinus with 
radiologic: evidence of a dural tear 

@ An unrespons[ve 1-year-old female with an obvious 
concave deformity of the parietal aspect of her skull 
(a "ping-pong" fracture) and an underlying 2-cm 
intracranial hematoma 

@ A 40-year~ld neurologically intact woman with an 
open depressed skull fracture contaminated with soil 
and glass 

Answer: (A) A 79-year--old neurologically intact man with an 
open depressed skull fracture (depression of 6 mm) and no 
evidence of intracranial hematoma 

Radon ale: 
The presence of a skull fracture after traumatic: head injury has 
consistently been associated with intracranial lesions (contu, 
sions or hematomu), neurologic deficits, and poorer out
comes. Skull fractures can be categorized as open or closed 
(based upon the presence or absence of an overlying scalp lac
eration in continuity with the fracture site) and depressed or 
nondepressed (based upon the relationship of the bone rrag, 
menta to each other). 

Depressed skull fractures often caUJe injury to the under~ 
lying brain. In addition, most depressed skull fractures are 
open and should be assumed to be so until proven otherwise. 
Depressed skull fractures are treated surgically with debride, 
ment and elevation when any of the following indicatioD.ll are 
present: The depression is greater than the thl.c:kn.ess of the 
skull (approximately 8 to 10 mm), a focal neurologic defidt 
results from c:ompress[on of the brain parenchyma, a slgniti
c:ant underlying intrac:ranial hematoma is present. pneumo, 
cephalWI i& seen. the D:ontal sinus is involved, gro.ss cosmetic: 
deformity exists, gross wound contamination is present, or 
Intraparenchymal bone fragments are seen. ind[cating lac
eration of the dura mater and an Increased rlsk of .Infection. 
Nonoperative management is appropriate for patients with 
depressed skull fractures (even if open) that possess none of 
these findings. 
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A •ping-pong fracture" is a type of greenstick fracture 
typically seen in newborns that appears as a local concavity 
of the sJdll without sharp ooges. This type of fracture occurs 
because of the plasticity of the skull in children at this age. 
Unless the depression is deeper than the thickness of the skull 
(or another indication for surgery is present), these fractures 
usually do not require surgical intervention beause the sJdll 
will remodel and smooth out the defed: during growth. 

lildlcatfons for Nonoperatlve M111qement ot Compound 
Deprened Skull Fracturet 
No clinical or radioarapflic evidenu of: 
• Gross wound contamination 
• Significant intracranial hematoma 
• Gross cosmetic deformity 
• Frontal sinus involvement 
• Dural penetration 
• Depression > 1 em 
• Wound infection 
• Pneumocephalus 

Reprilted with permission frwn: Cflesmrt RM. Head tn~una. In: Mulholland 
MIN, Lillemoe KD, Doherty GM, Maier RV, Upcl'llrch GR, eds. GreenfiQid's 
SUrgery: Sciet!lilic Priflciples & Practice. !itt! ed. Plliladelpllia, PA: L.,pilcott 
Vlllliams & Wilki\s, 2011:349. 

References: 
Bullock MR, Chesnut R, Ghajar J, et al. Surgical management 

of depressed cranial fractures. N6li.TOswguy. 2006;58(3): 
S56-S60; dJscussion Sl-Slv. 

Post AF, Boro T, Ecldund JM. InJury to the brain. In: Mattox 
KL, Moore EE, Feliciano DV, eds. Irauma. 7th ed. New 
York, NY: McGraw-Hill; 2013. htcp://www.access.surgery. 
com/contentupx?aiD=56890421. Accessed May21, 2013. 

2M17 

Key word: Diagnosis of Ectopic Pregnancy 
Author: Lisa M Kodadelc. MD 
Editor: Mehran Habibi. MD, MBA 

A 37 ·year-old G1P1 woman presents to the emergency depart· 
ment with audcfen..-onset. severe abdominal pain. Her history 
is notable for current tobacco use and an intrauterine contra
ceptive device placed 3 years ago. She is afebrlle with a heart 
rate of 130 beats per minute, blood pressure of 80/50 auu Hg, 
respiratory rate of 24 breaths per minute, and oxygen satura· 
tion of 93% on room air. Her e:mmination ill notable for peri
tonitis and adnexal tenderness. The most probable cause of 
her symptoms is: 

® Appendicitis 

(!) Pelvic inllam.matory disease 

© Ruptured ectopic pregnancy 

@ Ruptured uterus 

® Thbo-ovarlan abscess 

Answer: (C) Ruptured ectopic pregnancy 

Rationale: 
Thi& patient has several risk factors tor ectopic presnancy 
including advanCA!d maternal age, current use of an intrauter
ine contraceptive device. and smoking. The overall rate of 
ectopic pregnancy is 16 per 1,000 pregnancies. Among women 
aged 35 to 44 years, the rate is 27 per 1,000 pregnancies. Other 
risk factors for ectopic pfe81Wlcy include a history of pelvic 
intlamma.tory disease, tubal sterllizatlon. congenital anomalies 
of the fallopian tube, prior ectopic pregnancy, progestin-only 
contraceptive methods, prior pelvic surgery, and conception 
via reproductive technology. 

In obtlainingthe clinical history, it is important to 11811!&1 fur 
amenorrhea. irregular vaginal bleeding, and abdominal pain. 
This triad is present in 50% of women with ectoplc pregnancy. 
Abdominal pain is the most common symptom at presenta
tion in the patient with a ruptured ectopic pregnancy and may 
result after the development of hemoperitoneum. Other fin.d.
ings associated with ruptured ectoplc pregnancy are tachycar
dia, hypotension, peritonitis, and cervical motion tenderness. 

Reference: 
Saunders BA, Stovall TG. Ectopic pregnancy. In: Bieber EJ, 

Sanfilippo JS, Horowitz lR, eds. Clinical Gynecology. 1st 
ed.. Philadelphia, PA: Churchill Livingstone Elsevier; 2006: 
205-217. 
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2M18 

Key word: Treatment of Head Injury 
with Hypotension 
Author: Lisa M. Kodadek, MD 
Editor: Kent A. Stevena, MD, MPH 

A 39,year,old male who was not wearing a helmet presents 
after a motorcycle crash with a Glasgow Coma Scale score of 
4, significant cranJofadallnjury, and asymmetric pupik. Vital 
signs are as follows: Pul&e ofllS beats per minute, blood pres
sure of 70/50 mm Hg, and respiratory rate of 30 breaths per 
minute. The patient is intubated and noted to have bilateral 
breath sounds. Which of the following is the most important 
next step in management? 

@ Bilateral carotid Doppler/ultrasonography (duplex) 

@ Computed tomography (CT) scan of head without 
contrast 

© CT of chest, abdomen, and pelvis with contrast 

@ Focu.eed abdominalsonography for trauma (FAST) 

® Plain radiograph of cheit and pelvis 

Answer: (D) Focused abdominal sonography mr trauma 
(FAST) 

Rdanale: 
The cllnl.dan must determine the etiology of tlUs patient's 
hypotension in order to correct the underlying cause and 
appropriately treat it. Hypotension is usually not due to a 
brain injury its~ except perhaps in terminal stages when 
medullary failure ensues. An airway hu been established. and 
bilateral breath sounds are present; the next step is then to 
perform a FAST to search for the cause of hypotension. 

Although a CT scan of the head may be valuable ln tlUs 
patient's evaluation. it is not the most important test to per, 
form at this tim.e. and it is never advisable to send a hemg, 
dynamically Wlltable patient to the cr scanner for imaging. 
Even 1f the patient has a signlficant head Injury, measures to 
avoid hypotension and maintain cerebral perfusion pressure 
are the main priority, so precedence should be given toward 
identifying the source of hypotension. Plain 6lm.s may be a 
helpful adjunct study but ahould not delay FAST In a h~ 
dynam1cally unstable trauma patient. A carotid duplex may 
be indicated if physic:al examination reveals injury to this area 
but would not be the next step in management. 

Reference: 
Hoyt DB, Coimbra :R. Acosta J. Management of acute trauma. 

In: Townaend CM, Beauchamp RD, Evers MD, Mattox KL, 
eels. s.bLfton 7blbook of Surpry. 18th ed. Philadelphia, 
PA: Elsevier Saunders; 2008:477-519. 

2M19 

Key word: Treatment of Ovarian Cysts 

Author: Issac Howley, MD 
Editor: Mark D. Duncan, MD, FACS 

A 2,2,year-old female presents with 1 day of anorexia, nausea. 
and periumbilical pain progre111ing over time to right lower 
quadrant pain. Her greatest tenderness 1s over McBurney 
point, abe has a positive Rovsing llgn. and there 1s no cervical 
motion tenderness on bimanual pelvic examlnatlon. She has a 
white blood cell count of15.8 x 10'/!lL, a negative urine preg, 
nancy test, and a negative urine test for Neisseria gonorrhoeae 
and Chlamydt" trrschomatls. Upon laparoscopic explora
tion, a grossly in1lamed appendix and a 4-cm smooth, white, 
mobile, unilocular cystic mass arising from the left ovary are 
noted. The remaining owrian tissue appears normaL After 
performing an appendectomy, what il the most appropriate 
management of the ovarian mass? 

@ Aspiration 

@ C)*ctomy 

© No intervention 

@ Oophorectomy 

@ Oophoropex:y 

Antwer: (C) No intervention 

Radanale: 
Asymptomatic ovarian cysts in reprocluctive~d women are 
nearly always benign functional cysts, serous or mucinous 
cystadenomu, or hemorrhagic cysts. As few u 1006 of pel
vic masses seen at laparotomy In women under 30 years of 
age are malignant, and even those malignancies are usually of 
much lower malignant potential than ovarian epidermal car
cinoma. This patient's cyst hu characteristics indicative of a 
benign nature, and had it instead been discovered on pelvic 
ultrasound, there would be no inclkatlon for laparscopic eval
uation. ~ multlloculated, fixed masses with papillae and 
increased blood 8ow seen on duplex ultrasound imaging are 
more likely to be malignant. Treatment depends on diagnosis 
and symptmnatology. 

Follicular cysts and corpus luteum cysts, both of whlch 
are unilocular. and theca lutein cysts, which are multilocular 
and may be associated with pregnancies or molar neoplasms, 
comprise the "functional~ cysts. These cysts frequently 
resolve with expectant management. There Is a low risk of 
rupture, which could cause peritonitis or hemorrhage. How
ever, smaller asymptomatic cysts without evidence of rupture 
are best managed expectantly. Symptomatic cysts may be 
aspirated or enucleated by cystectomy; however, both proce, 
dura may lead to adhesions that may compromise fertility. 
Oral contraceptives are protective against the development 
of functional cysts but have not been shown to speed their 
resolution. Other non,neoplastic ovarian masses include 
endometriomas and polycystic ovaries; these do not warrant 
operative therapy when asymptomatic. 
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Ovarian toraion may mimic: appendicitis in presentation, 
although this patient's ovary does not appear torsed by the 
description gl.ven. Therapy ls excluslvely surgical and conslsts 
of detorsion when viable or oophorectomy if in!arc:te<l. The 
efficacy of oophoropex:y has not been established. 

Neoplastic ovarian masaes include dermoid tumors (cystic 
teratomas), serous tumors, mucinous tumors, sarcomas, and 
epidermal carcinomas. Dermold tumors are by far the most 
likely in reproductive aged women; they are nearly alwa~ 
benign and may be treated by simple cystectomy. Serous 
and mucinous tumors exist along a continuum of malignant 
potential. with as many as 25% of serous and 1096 of mucl
nous tumors being mallgnant. Growth over time, presence of 
a solid component to the cyst, septations, and the presence 
of otherwise unexplained ascites are all concerning for malig
nancy. Conc:eming cystic neoplaams warrant radical resection 
with salplngo-oophorectomy. They should not be asplrated, 
as this could potentially cause the dissemination of malignant 
cyst contents throughout the peritoneal cavity. 

References: 
Adams Hillard PJ. Benign diseases of the female reproduc

tive tract. In: Berek JS, ed. Berek and Novak's Gynecology. 
15th ed. Philadelphia, PA.: Lippincott Williams & Wilkins; 
2012:374-437. 

Entman SS, Graves CR. Jamagln BK, et al. Gynec:ologl.c surgery. 
In: Townsend CM. Beauchamp RD, Evers BM. Mattox .KL, 
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2M20 

Key word: Diagnosis of Pelvic Inflammatory 
Disease/T ubo-ovarian Abscess 
Author: Li5a M Kodadek, MD 
Editor: Mark D. Duncan. MD, FACS 

A 19-year-old sexually active woman presents with acute pleu
ritic: right upper quadrant pain radiating to her right shoulder. 
Laboratory findings are notable for a leukocytosis and mildly 
elevated transaml.nases. Her laboratory studies are otherwise 
normal. Her presentation ls most consistent with: 

@ Asherman syndrome 

@ fltz-Hugh-Curtls syndrome 

© Meigs syndrome 

@ Mirizzi syndrome 

® Sheehan syndrome 

Answer: (B) Fitz-Hugh-Curtis syndrome 

Rationale: 
Acute perihepatitis (Fitz-Hugh-Curtis syndrome) is local
ized inflammation marked by a purulent or fibrinous exudate 
affec:ting the anterior surface of the liver (Glisson capsule) 
and the adjacent parietal peritoneum. This syndrome is most 
often usociated with acute pelvic inflammatory cllilease (PID) 
even ln the absence of symptoms to suggest PlD. Clinical 
presentation ls characterized by acute onset of severe right 
upper quadrant pain, which may be difficult to distinguish 
from acute c:holeqstitis. Chlamydia trachomat:is is the most 
common causative pathogen. AJ!sociated signs and symptoms 
include fever, leukocytosis, abdominal pain, cervicitis, and 
m1l.dly elewted transamlnases. 

A late consequence of fltz-Hugh-Curtls syndrome may be 
the finding of incidental hepatic adhesive c:apsulitis. This does 
not require treatment unless lysis of these attachments is nec
essary to fadlltate mobilization of the liver for traction on the 
gallbladder (i.e., ln laparosc:oplc chol.ec:ystec:tomy). 

Asherman syndrome is the presence of intrauterine adhe
sions frequently as.sociated with endometrial curettage and 
often presenting as secondary amenorrhea. Meigs syndrome 
presents as a benlgn. fibroma of the ovary with ascites and 
pleural effusion. Sheehan syndrome ls pituitary c:ell destruc
tion as a result of hypotension during pregnancy. Mirizzi syn
drome is an uncommon condition involving impaction of a 
stone in the infundibulum of the pllbladder with subsequent 
mechanical obstruction and lnfiammatl.on of the common 
hepatic duct. 
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2M21 

Key word: Treatment of Recurrent Laryngeal 
Nerve Injury 
Author: Joshua H. Wolf, MD 
Editor: Anthony P. Thfiu:o, DDS, MD, FACS 

During a total thyroidectomy for papillary thyroid cancer, the 
left recurrent laryngeal nerve (RLN) ill inadvertently ligated 
with a 4-0 silk suture and divided. The best management strat
egyls: 

@ Free the nerve and perform an emergency tracheostomy 

@ Free the nerve endings and perform a laryngoscopy to 
assess cord motion 

© Meclializat:ion of the ipsilateral cord 

@ Reinnervation with direct nerve repair using a 
branch of the ansa cervicalis 

@ Reinnervation with direct nerve repair using the spinal 
accessory nerve 

Answer: (D) Reinnervation with direct nerve repair using a 
branch of the ansa cervi.cali& 

Rationale: 
Injury to the RLN can result in permanent vocal cord paralysi& 
and occurs at a rate of approximately 1% to 2% during thyroid
ectomy. Most commonly the nerve is damaged bluntly from 
the stretch or strain of a retractor and not completely tran
sec:ted. Such cases of blunt or crush injury to the RLN may be 
managed expectantly with a strong likelihood of full recovery. 
If the nerve ill mistaken for an expendable structure and tied 
off with a suture but not divided, there is also a reasonable 
chance of recovery as long as the tie is removed expediently. 

Full transection of the RLN can be addressed with one of 
several reinnervation techniques. The exact method depends 
somewhat on the patient's anatomy and the location of the 
transectl.on. but the most commonly reported technique is 
ansa cervicalls-to-RLN anastomosis. Others include primary 
RLN repair, ansa.-to-RLN with cricothyroid muscle-nerve
muscle pedicle, and hypoglo!IS81-to-RLN repair. In the event of 
a bllateral RLN Injury and bllateral cord paralysis, the patient 
will require a tracheostomy to maintain a patent airway. 
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2M22 

Key word: Treatment of Testicular Torsion 
Author: Sti.d c . Azoury, MD 
Editor: Arthur L. Burnett. MD, MBA, FACS 

A 2l~year-old football player presents with acute scrotal pain. 
Review of symptoma is poai.tive fm na1111ea and vomiting. For 
which of the following would Immediate emergent surgl.ca1 
exploration be most appropriate? 

@ Epididymitis 

@Hydrocele 

© Reducible inguinal hernia 

@ Testicular torsion 

® Varicocele 

Answer: (D) Testicular torsion 

Rdon•'-= 
With teaticular torsion, blood supply to the testicle is compro~ 
mJsed due to twisting of the spermatic cord within the tunlu 
vaginali.s, resulting 1n lachemia to the epididymis and the tes~ 
tis. <llnical hJ1tory ls critical. as patients generally deJcrlbe a 
sudden onset of pain with subsequent sweJlini. Clinical exam~ 
iDation often find& a horizontBl and somewhat high. rather 
than oblique/vertical, position of a teati.s that ba& had torsion. 
Doppler ultrasound typ1cally shows decreased intratelticu~ 
Jar blood flow compared to the unaffected testis. Immediate 
surgica16ploration can salvage an ischemic testis. More than 
8096 of t:e.lt:el can be salvaged if surgery is performed within 
6 hours. 1hl.s percentage decreases to 2096 or less as time pro~ 
gresses beyond 12 hours. 

Varlcoceles are venous dilations that are associated with 
infertility and are worrisome for renal cell cancer when pres~ 
ent on the left. Varicocelea, however, do not generally pres~ 
ent acutely and do not require emergent surgical intervention. 
Infectious epididymitis can be acute, subacute, or chronic and 
is generally treated with intravenous antibiotics. Inpinal. her~ 
Diu are generally noticed over a prolonged period of time but 
may worsen acutely. Generally, although the hernia should 
be surgically corrected, emergent intervention ls not needed 
provided the hernia ls not incarcerated and there is no con
cern for strangulation. 

Hydrocele is a collection of peritoneal fluid between the 
parietal and the visceral layer• of the tunica vaginalis, the 
l.nvelting layer that directly surroun<U the testis and the sp~ 
m.atic cord. Most hydroceles are congenital and close sponta
neously within several months. Adult hydroc:eles usually arlR 
aver a long period of time. Although treatment is surgical 
removal of the hydrocele aac and fluid, it is not emergent. 

References: 
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2M23 

Key word: Treatment of Tracheoinnominate 
Fistula 
Author: Vu:ent:e Valero m, MD 
Editor: Robert A. Meguid. MD, MPH 

A 72--year-old woman is diagnosed with gastric adenocarci~ 
noma and undergoes a totBl gastrectomy. Her postoperative 
course is complicated by aspiration pnewnooia, leading to 
1ntubat:l.on, ventilator dependence, and eventual tracheos
tomy. You are called to see her 2 weeks after her tracheostomy 
when her nurse sees bright red blood emanating from her tra~ 
cheostomy site. Your examination reveaiJI profuse, pulsatile 
bleeding from the tracheostomy. What is the fir.t step in the 
management of this condition? 

@ Obtain a chest x~ray 

@ Overinflate the trac:heo.stmny tube cuff 

© Perform a bedside thoracotomy 

@ Perform flexible bronchoscopy 

® Remove the tracheostomy tube 

Answer: (B) Overinflate the tracheostomy tube cuff 

RMion•l•: 
Tracheoinnomin.ate artery filtula {TIF) il a rare but often fatal 
complication following tracheostomy. It occurs when the tra
cheostomy tube caWies pressure necrosis and ultimately ero
sion of the tracheal rings into the innominate artery. There is 
often a herald bleed before the onset of overt, massive, and 
often fatal hemorrhage. This complication occur• in <196 of 
patients with tracheostomy. To prevent TIF, the tracheostomy 
should be placed at the level of the second or third tracheal 
rings and not further inferior. 

The typical presentation of TIF occurs 2 to 4 weeks after 
tracheostomy placement. The innominate artery usually 
pasaes anterlor to the trachea around the ninth tracheal ring. 
When TIF 1s suspected, the fir.t step one should take at the 
bedside 1a overin11ation of the tracheostomy cuff. 1hit can be 
done by injecting air into the cuff until the hemorrhage is con~ 
trolled. Thl.a is ma:euful in temporizing the bleeding in as 
many as 8096 of cases. If thls falls, one must place an endotra
cheal tube via the oropharynx. remove the tracheostomy tube, 
and apply digital pressure to the artery against the sternum 
via the tracheostomy. The patient should be transported to 
the operating room immediately, with ongoing occlWii.on of 
the innominate artery. Definitive management then con.slsts 
of median sternotomy followed by llgation of the innominate 
artery or aortoaxillary bypau graft for patients with signifi
cant atherosclerotic disease. Mortality from this complication 
is approximately 9096. 
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Management of tracheoimominste artery fistula. A: Common mechanism of injury from erosion of innomilate artery by adjacent tracheostomy tube. B: Emer· 
geney treatment of hemorrhage involves insertion of an endotractleal tube irttxl tile trtcheoSiomy sterna, inflation of tile cuff, and downward and olltwerd pressure 
on 1he fistula by 1he tir~ger inserted til rough 1he tracheostmly incision to fut1fler tllmponade tile bleeding. C: Through a partial ~per sternal split. 1he segment of 
involved innominate artery is resected a1d tile over sewn ends cv.rered witil adjacent mediastiflll fat or muscle. Tracheal resection is usually not necessary. A ni!W 
trtcheoSiomy tube may have to be inserted tli.dler in tile trtchea or, if possible, tile tracheoSiOmy tube removed and tile sterna covered wi1h a sternohyoid mus
cle flap. Reprilted witil penmission from: Reddy RM. Chest wall, pleura, mediastinum, and no~M~eoplastic hng disease. In: Mulholland PIN, Lillemoe KO, Doherty 
GM, Maier RV, Upchii'Ch GR, eds. Greenfield's SU/B'flry: Scientific Principles & Practice. 5til ed. Philadelphia, PA: Lippincott Wiliams & Wilkils, 2011:1418. 
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Key word: Treatment of Warthin Tumor 
Author: Said c. Azoury. MD 
Editor: Anthony P. Thfaro, DDS, MD, FACS 

A 45-year-old man is seen by his primary care physician for 
painle.ss swelling at the angle of his left mandible. Biopsy of 
the lesion reveals a Wart:hin tumor at the Inferior aspect of 
his parotid gland. Which of the following is the appropriate 
definitive management and treatment for this tumor based on 
the pathology of the disease? 

@ Bilateral superfi.dal or conservative parotidectomy 
followed by bilateral radiation therapy 

® Simple enucleation. or shelling out. of the tumor on the 
affected side 

© Superficial or conservative parotidectomy on the 
affected side and evaluation of the contralateral side for 
tumor 

@ Superficial or conservative unilateral parotidectomy 
on the affected side 

® Superficial or conservative unilateral parotidectomy on 
the a1fected side followed by radiation therapy on the 
samesicle 

Answer: (C) Superficial or conservative parotidectomy on the 
affected side and evaluation of the contralateraJ. side for tumor 

Rationale: 
Most parotid tumors, 75% to 80%, are benign. The superficial 
and deep parotid lobes are divided by the fadal nerve. Preserva
tion of the fadal. nerve while adequatdy resecdng the tumor is 
critical to the treatment and management ofWarthin tumors. 

Parotidectomy is classified as superficial. total. or coru~er
vative. A coru~ervative or limited superfu:ial parotidectomy 
is less extensive than a superficial parotidectomy and does 
not fully dissect the facial nerve. A superfi.dal parotidectomy 
involves resection of the entire superficial lobe and dissection 
along all branches of the facial nerve. A total parotidectomy 
involves dissection and preservation of the &.ciaJ. nerve and 
removal of the parotid tissue in the deep as well as superficial 
lobe. Simple enucleation, or shelling out. of a tumor is rarely 
performed. 

Due to the mul.tifocality and bilaterality ofWarthin tumors, 
evaluation of the contralateral sicle with imaging for disease 
is critical.. Radiation is generally not indicated for the man
agement of these benign tumors. Prophylactic contralateral 
parotidectomy is not recommended. 
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Key word: Treatment of Thrombosed 
Ovarian Vein 
Author: Joshua C. Grimm. MD 
Editor: Elizabeth C. Wic:k, MD 

A 25-year-old G2P2 female presents to the emergency depart· 
ment 1 week after an uncomplicated vaginal delivery with 
a 1-day history of fever and pelvic pain. Her white blood 
cell count is 22 x 1o'/lfl,.. An ultrasound reveals a tubular; 
hypoechoic structure extending from her left adnexa. Which 
of the following is true concerning this condition? 

@ Complicates 1096 to 1596 of pregnancies 

® Intravenous antibiotic therapy and systemic anticoagu
lation is the treatment of choice 

© Most commonly affects the left ovarian vein 

@ Pulmonary embolism occurs in less than 1% of 
cases 

(D Ultra.sonographic evaluation is always diagnostic 

Answar: (B) Intravenous antibiotic: therapy and systemic 
anticoagulation is the treatment of choice 

Rationale: 
Ovarian vein thrombosis complicates less than 1% of preg
nancies, but If this diagnosis is missed or undertreated, It can 
have serious consequences, including pulmonary embolism 
in 1096 to 1596 of cases. Women usually present with pelvic 
pain. fever. tachycardia. and leukocytosis. In 80% to 9096 
of cases, it afl'ects the right ovarian vein due in part to its 
increased length and number of valves compared to the left 
ovarian vein. Ultrasonography is the initial imaging modal
ity of choice. but due to overlying gas-filled bowel. computed 
tomography (CT) and magnetic resonance imaging are often 
neces.sary to establish an accurate diagnosis. Ultrasonogra
phy usually reveals a hypoechoic mass within the lumen of 
the vein and decreased flow on Doppler. On CT. an enlarged 
ovarian vein with central hypodenslty is seen. The treatment 
of choice is broad-spectrum antibiotics and anticoagulation 
therapy. Quite frequently, the pain associated with ovarian 
vein thrombosis is confused with appendicitis, and explor
atory laparotomy is undertaken. 
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Key word: Treatment of Penile Cancer 
Author: Isaac Howley, MD 
EdiiDr: Arthur L. Burnett, MD, MBA, FACS 

A 63-year-old man presents to the emergency room with an 
exophytic 15-an lesion on the glans of his uncircumcised 
peru&. HiJ physl.cal. examination is unremarkable except for 
the penlle lesion; he h.u no palpable inguinal lymphadenec
tomy. Biopsy of the letion reveals a grade 1, Tla squamous cell 
carcinoma without evidence of vascular, lymphatic:, or peri
neural invui.on. Which of the fullowing ia the most appropri
ate treatment strategy? 

@ Partial penectomy (i.e., amputation) 

@ Partial penectomy with superficial inguinal lymphad-
enectomy 

© Topical therapy with imiquimod 

@ Wide local excision alone 

® Wide local exd&ion with sentinel. lymph node biopsy 

Ansnr: (D) WJ.de local excWon alone 

Ratianale: 
Partial penectnmy is the sold stJmdard for management of 
penlle cancer. providing optimal local control of disease. 
However, lt presents etgnlficant challenges to patient's sexual 
function and well-being and u such is reserved for locally 
advanced diJease (i.e., grade 3 or 4 T1 lesions, or T2 to T4 
lesi0111). A variety of len invuive treatment strategies have 
been studied for early stage lesion&. Topical therapy with 
lmiquimod or 5-fluorouracll is appropriate for carcinoma 1n 
altu only. Wide local exclsion, Mobs micrographic surgery, 
and laser ablation are all appropriate treatment strategies for 
low-grade, T1lesi0111 without clinical evidence of metastasis. 

Squamous cell carcinoma of the penis nearly always 
metast:ulzes to regional lymph nodes befoN distant organs, 
and complete exclsion of lymphatic metastases is associated 
with long-term survival rates of 30% to 60%. Sentinel lymph 
node biopsy has a false-negative rate of approximately 10% by 
several 1erln, with failures frequently progressing to meta
static disease and death, and as such is not a recommended 
procedure. Metastases progress in a well-defined order from 
superficial inguinal nodes to deep (to the fascia lata) ~ 
nodes and then to pelvic node.. Inguinal lymph node dislecr 
tion for patients with Tlletiom il indicated only in the pres
ence of clinically palpable nodes. Patients with T2 and more 
advanced primary leslom mould undergo bilateral modified 
inguinal lymphadenectomy to complete their staging and 
remove potential local metut:ases. 

Ref8renca: 
Pettaway CA. Lance RS, Davis JL. Tumors of the penia. In: 

Wein AJ, Kavousai LR, Novick AC, Partin A W, Peters CA, 
eds. C.mpbell-W4l&h Urology. lOth ed. Philadelphia, PA: 
Elsevier Saunders; 2012:901-933. 
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Key word: Clinical Features of 
Pituitary Tumors 
Author: Kelly Olino, MD 
EdiiDr: Pamela A. Lip~ett. MD, MHPE, FACS, FCCM 

A 22-year,old woman is found to have headaches, lethargy, 
weight gain. amenorrhea. naUJea, vomiting, and double 
vision. She undergoes a magnetic resonance image (MRI) 
of the head and il found to have a pituitary twnor .2.5 em in 
size. Serum prolactin is measured and is found to be mildly 
elevated to 100 ng/mL. The best possible treatment for this 
patient will be: 

@ Estrogen treatment 

@ Stereotactic radiation therapy 

© Surglcalmection of the man through a trans-
sphenoidal approach 

@ Treatment with bromocrlptlne 

@ Treatment with c:abergoline 

Anawer: (C) Surgical resection of the mass through a trans
sphenoidal approach 

Ratianale: 
Pituitary tumors are claasified by size, the presence of a clini
cal syndrome related to endocrine function, and the presence 
of neurologic symptoms caused by the tumor. Microad.en.o
mu are usually <1 em ln size and lf functionally active will 
cause symptoms, while macroadenomas are larger (> 1 em) 
and cause ~ymptom~ due to mass effect. This can lead to 
symptoms of hypopituitarism and neurologic symptoms, u 
described above in this patient. Hormonally active pituitary 
tumors secrete prolactin, growth hormone, ACTH. TSH. 
or FSHILH and cause infertility or amenorrhea, acromeg
aly, Cushing disease, hyperthyroidism, or hypogonadism, 
respectively. 

Surgical treatment v1a trans-~phenoldal resection Is 
the most frequent surgical approach for pituitary tumors, 
although a transfrontal approach is sometimes necessary for 
larger tumors. Radiation treatment is used u an atljuVBDt 
therapy following surgery in most cases. 

In the patient described above, the tumor is causing mus 
effect leacl1ng to the observed symptoms. The mildly elevated 
prolactin level is caused by mass etrect on the dopaminergi.c 
neurona travelin! through the pituitary stalk, not by a prolacr 
tinoma.lfthe mass were a prolactinoma (1ee figure), prolactin 
levell would likely be much higher for a tumor of this size. 
Cabergollne and bromoc:riptine are treatment options for a 
prolactinoma, although trans-sphenoidal resection can ~ 
provide cure without the need fur long-term trea1ment with 
these dopamine agonlstl. 
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Diagnos1ie tests and treatment for hyperprolactilemia. Reprinted with permission from: Chandler WF, Barkan AL, Uoyd RV. Pituitary gland. In: ~lloland MW, 
Ullemoe KD, Doherty GM, Maier RV, Upchurch GR, etls. Greenfield's SUrgery: Scienlific Principles & Practice. 51h ed. Philadelplia, PA: Lippincott Williams & 
Wilkins, 2011:1354. 
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Key word: Treatment of Tongue Cancer 
Author: Raja Mohan, MD 
Editor: Anthony P. Thfaro, DDS, MD, FACS 

A 65-year-old man who currently smokes two paclc:s of cig· 
arette.s per day presents to clinic with a 0.6-mm ulcerated 
lesion on the side of his tongue. A biopsy reveals squamous 
cell carcinoma. After a thorough workup of the lesion. the 
patient's twuor stage 1s TlNOMO. What 1s the most appropri
ate management of this lesion? 

® Chemotherapy 

@ Hemiglossectomy 

© Radiation therapy 

@ Resection oflesion with 1-cm margins 

® Total glossectomy 

Anawer: (D) Resection oflesion with 1-<:m margins 

Radon ale: 
The most commoo. oral cavity cancer is squamous cell car
cinoma of the tongue. and the two major risk factors are 
smoking and alcohol wre. Thmors that are less than 2 c:m. (Tl) 
should be resected with 1 to 2 em margins. The 5-year survival 
rate is approximately 70% for stage I squamous cell carcinoma 
of the too.gue. Neck dissections are reserved for pattents with 
tumors >2 em or those with clinically positive nodes. Postop-
erative radiotherapy is administered to those with advanced 
lesions (>2 c:m., positive margins, or nerve/vascular/lymphatic 
invasion). 
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AJCC Statin& Clauific:ation for Primary Tumon 
of tilt Oropharynx 

Tx Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Tl Tumor is 2 em or less in greatest dimension 
T2 Tumor is greater than 2 em but less than or equal to 4 em in 

greatest dimension 
T3 Tumor is greater than 4 em in greatest dimension 
T4a Tumor invades the larynx, deep/extrinsic muscle of tongue, 

medial pterygoid, hard palate, or mandible 
T4b Tumor invades the lateral pterygoid muscle, pterygoid 

plates, lateral nasopharynx, or skull base or encases carotid 
artery 

Adapted from: Edge SB, Byrd DR, Cc~n CC, eds. AJCC Cancer Staging 
Manual. 7th t!D. New York, NY: Sprir~ger, 2010. 

AJCC Sta&in& Sptem for Cervical Lymph Nodt Metastaen 

Nx Nodal status cannot be assessed 
NO No evidence of nodal metastases 
Nl Single ipsilateral lymph node metastasis < or = 3 em 
N2a Silgle ipsiaterallymph node metastasis >3 em but <=6 em 
N2b Mulliple ipsilateral lymph node metastases, none greater 

than 6cm 
N2c Any bilateral or contralateral lymph node metastases, none 

greater than 6 em 
N3 Any nodal metastasis greater than 6 em 

Adapted from: Edge SB, Byrd DR, Cc~n CC, eds. AJCC CIIICer Staging 
Mflnual. 7th ed. New York, NY: Springer, 2010. 
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Key word: Repair of Extraperitoneal 
Bladder Rupture 
Author: Joshua H. Wolt MD 
Editor: Arthur L. Burnett, MD, MBA, FACS 

A 22,year--old male driver in a high,speed collision is brought 
to the emergency room for evaluation. He i& hemodynami~ 
c:ally stable, has a Glasgow Coma Sc:ale (GCS) score of 10, and 
on secondary survey is found to have blood oozing from his 
urethral meatus. A pelvic x-ray shows a type n pelvic fracture 
and a computed tomography (CT) cystogram shows extra, 
peritoneal contrast extravuation and a bony fragment in the 
bladder. How should hi& bladder rupture be managed? 

@ Insertion of large bore Foley catheter and follow~up 
cystography in 14 days 

@ Open bladder repair Wling a posterior approach 

© Open bladder repair using an anterior, intravesicular 
approach 

@ Open bladder repair using an anterior, intravesicular 
approach only if the patient is going to the operating 
room for laparotomy or Internal fixation 

® Transurethral cystoscopy to remove the bony fragment 
followed by Foley catheter decompression and a repeat 
c:ystcgram In 2 weeks 

Answer: (C) Open bladder repair using an anterior, lntrave
sicular approach 

Radonale: 
Most cases of bladder rupture in blunt trauma result from 
rapid deceleration Injury and are highly associated with 
pelvic: fracture (83% to 95%). In cases of blunt trauma with 
uncomplicated extraperitoneal bladder rupture, patient& may 
be managed conservatively with foley catheter drainage and 
follow-up imaging. However, the presence of any complicat
ing feature, such as an open pelvic fracture, concurrent rectal. 
or vaginal injury. bony fragments projecting into the bladder, 
or bladder neck injury, carries an increased risk of compliaJ:. 
tion (fistula, abscess, dehiscence) and is an indication to pro~ 
ceed with immediate repair. The repair is performed through 
the anterior wall of the bladder and with absorbable Intra ve
sicular sutures. If a patient with extraperitoneal bladder rup, 
ture will undergo laparotomy or internal fixation anyway, the 
bladder may be repaired at that time even in the absence of 
any compllcatlng factors. 

Reference: 
Morey AF, Dugi. DD. Genital and lower urinary tract trauma. 

In: Weln AJ, Kavoussi LR, Novick AC, Partin AW, Peters 
CA, eds. CampbeU..Walsh Urology. lOth ed. Philadelphia, 
PA: Elsevier Saunders; 2011:2513-2516. 
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Key word: Treatment of Postoperative 
Parotitis 
Author: Kyle J. Van Arendonk:, MD, PhD 
Editor: Pamela A. Lipsett, MD, MHPE, FACS, FCCM 

An 82,year--old is admitted from the nursing home with a 
amalJ. bowel obstruction that subsequently &ils to resolve 
with conservative measures. After an exploratory laparotomy 
and lysis of adhesions, his postoperative course is complicated 
by a prolonged ileus requiring continued nasogastric decom
pression. Nine days after surgery, he reports pain and tender, 
ness of his right jaw. He is febrile, and you note minor swelling 
of his right parotid gland without fluctuance. Which of the 
following is the most appropriate next step In management? 

@ Anticholinergic m.edi.cations 

® Immediate incision and drainage 

© Initiate Intravenous antibiotics 

@ Replace nasogastric tube with oro gastric tube 

® Urgent tracheostomy for airway protection 

Anrwar: (C) Initiate intravenous antibiotics 

Rationale: 
Postoperative parotitis oc:curs most commonly in elderly 
patients with poor oral hygiene, poor oral intake and thus 
decreased saliva production, and prolonged nasogastric 
tube placement. This condition most commonly presents in 
the second postoperative week and results from Inspissated 
parotid secretions that become infected, most commonly 
with Staphylococcu.s, and can progress to form multiple small 
abscesses if untreated. H not properly treated. these abscesses 
can even spread beyond the gland Into the neck and mouth 
to cause sepsis and respiratory compromise. Patients initially 
present with pain, swelling. and/or tenderness at the angle of 
the jaw; fever, leukocytosis, and parotid erythema and flu~ 
ance can appear u the disease progresses. 

The risk of postoperative parotitis can be decreased by 
Increasing tluid intake, avoiding the use of anticholinergics 
(which decrease salivary flow), maintaining adequate oral 
hygiene (mouth washes, etc.), and stimulating salivary flow 
(sour candy, lemon drops, etc.). These simple measures have 
greatly decreased the frequency of this postoperative c:om
pllc:ation. When parotitis 1s ident11ied. prompt initiation of 
broad,spec:trum intravenous antibiotics is indicated. Culture 
of fluid obtained D:om Stensen duct with compression of the 
parotid gland can be used to guide further antibiotic cover
age. If parotitis progresses, whlch is rare if antibiotics are ini
tiated early, incision and drainage of 11uctuant areas may be 
required. If airway compromise ensues, emergency trachea" 
tomy could even be required. 
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Key word: Significance of Actinic Keratosis 

Author: Joshua C. Grimm, MD 
Editor: Lisa I<. Jacobs, MD 

An 8l~year~old female with a history of sun exposure presents 
to her dermatologist for evaluation of some vucular lesions 
covered by a tJ.Un. red scale on her left hand and arm. Which 
of the following is true regarding this diagnosis? 

~lliple hyperkeratotic tumors IM1I ttle extensor forearm in a renal transplant 
Pttient. F~uent obseM1ion, aggressive therapy, and biopsy when neces
sary are needed tD control these premalignant tllnors. Reprilted with permis
sion from: Olasz EB, Neuburg M. Skil disease in transplant pBtients. In: Hall 
BJ, Hall JC, eels. Sauets Manual of Skin Dimses. lOth ed. Philaclell)tlia, PA: 
UppifiCott Williams & Wilkins, 2010:467. 

@ Lesions can be diagnosed as frank squamous cell car
cinoma based on the dinl.cal. appearanc:e of thiclcness, 
redness, and ulceration 

@ Lesions typically extend beyond the epidermis 

© Surgical management is the treatment of choice for 
isolated, superficiall.e.sions 

@ These lesions are more common in patients with a 
history of tran.spbmtation 

@ These lesions are uniformly benign 

Answer: (D) These lesions are more common in patients with 
a history of transplantation 

Rationale: 
Actinic keratosis is a precursor of squamous cell carcinoma 
(SCC) that ill confiDed to the epidermis. It is common in 
individuals with exposure to the sun and incidence increases 
with a.ge. The presence and progresslon of actinic: keratosis 
lesions to sec is accelerated in transplant redplents and 
other immunosuppressed individuals; therefore, heightened 
awareness ill Wl!IT8Dted. Thickened. erythematous, and ooz
ing lesions are suggestive of malignant transformation, but a 
definitive diagnosis cannot be made without a biopsy. In non
immunosuppressed patients, small, superficlal actinic: kera
toses may undergo spontaneous remission and therefore can 
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be managed with careful observation. If there ill c:oru:em, by 
either the physidan or the patient, small lesions are usually 
treated with cryotherapy. Individuals with thickened. crusted 
lesions should undergo surgl.cal. excision. 

Reference: 
Hablf TP. Premalignant and mallgnant nomnelanoma skin 

tumors. In: Clinical Dermatology. 5th ed. London: Elsevier; 
2010:812-819. 

2M32 

Key word: Urinary Stones after Ileal Resection 
Author: Jens U. Berli, MD 
Editor: Arthur L. Burnett. MD, :MBA, FACS 

A 36-year--old woman with a history of multiple ileal resec
tions presenta to the emergency room with acute onset of 
flank pain. She is restless and diaphoretic on arrival. Except 
for tachycardia, her vital signs are unremarkable. You suspect 
a diagnosis of urclithiasls. What 1s the most lilcely pathophysi
ologic mechanism leading to this diagnosis? 

@ Hypercalcluria 

® Hyperoxalurla 

© Hyperuricosuria 

@ Low fluid intake 

® Type I renal tubular acidosis 

Anrwer: (B) Hyperoxaluria 

Rationale: 
Short gut leads to several physlol.og1c changes including hyp
eroxalurla. Oxalate is an insoluble molecule that is generated 
during metabolism and is also abundant in nutrition. Oxalate 
is excreted by the kidneys in the proximal tubule. Oxalate 
absorption in the howells llmited by its binding to calcium. 
In cases of short bowel with chronic diarrhea and steatorrhea, 
calcium preferentially binds to fatty acids. As a result, more 
oxalate ill absorbed, which in turn leads to hyperoxalurla. The 
formation of calcium oxalate stones is further promoted by 
low urine output due to dehydration (usually due to increased 
fluid loss rather than low intake). 

Hyperuricosuria is a condition associated with increased 
c:ell turnover or defects in purine metabolism. Renal tubular 
acidosis ill not associated with short gut syndrome. Eighty per
cent of renal stones are cal.dum. stones, and caldum. axalate 
stones are the most frequent cal.dum stones. Other stone types 
include calcium phosphate, uric acid, struvite (magnesium 
ammonium phosphate), and cystine stones. Other c::onditions 
associated with short gut syndrome include dehydration, gall
stone formation (disruption ln enterohepatic circulation ofblle 
acids), electrolyte defidendes, anemia, and malnutrition. 

Referencn: 
Canos HJ, Hogg GA, Jeffery JR. Oxalate nephropathy due to 

gastrointestinal disorders. Can Med Assoc J. 1981;124(6): 
729-733. 

Evers BM Small intestine. In: Townsend CM, Beauchamp RD, 
Even MB, Mattox KL, eds. Sablston 'Ibtbook of SIIJ'fPY: 
the blologkal basis of m<Xkrn surgical practice. 18th ed. 
Philadelphia, PA: Saunders Elsevier; 2008:1328-1330. 

Olumi AF, Richie JP. Urologic: surgery. In: Townsend CM, 
Beauchamp RD, Evers MB, Mattox KL, eds. Sabi.ston 
TeJCtbook of Surgery: the biologkal bt:uls of modml surgl
cal practke. 18th ed. Philadelphia, PA: Saunders Elsevier; 
2008:2267-2269. 

Stoller ML. Urinary stone disease. In: Tanagho EA, McAninch 
JW. eds. Smith's Genertd Urology. 17th ed. New York, NY: 
McGraw-Hill; 2011:.246-278. 
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2M33 

Key word: Urine Concentrations with 
Aldosterone-secreting Tumors 
Author: Joshua C. Grimm, MD 
Editor: Mehran Habibi. MD, :MBA 

A 48-year--old male with a history of hypertension poorly 
controlled with several agents presents to his primary care 
physician for regular follow-up. He complalns of persistent 
headaches, waking up several times throughout the night to 
urinate, and fatigue that increases throughout the day. A com
puted tomography (CT) scan shows a right-sided 1.3-crn ret
roperitoneal mu.s. His serum potasaium level i& 2.8 mmolJL. 
What other findings are consistent with this disease? 

@ 24-hour urine aldosterone levels <14~Jg after saline 
loading 

@ Enhanced ability of the kidney to produce concentrated 
urine 

© Neutral to alkaline urinary pH 

@ Serum pH <7 .25 

@ Symptomatl.c hypernatremia 

Answer: (C) Neutral to alkaline urinary pH 

Rationale: 
Primary hyperaldosteronism is found in approximately 1% of 
patients with hypertension. Clinl.cally, patients present with 
hypoblernia manifesting as fatigue. polyuria, polydipsia, 
headaches, and hypertension, including diastolic: hyperten
sion. after having nwed treatment with three or more agents. 
Most cases involve a unilateral mass producing high levels of 
aldosterone. A plasma aldosterone :renin ratio > 20 is virtually 

Effectl of Aldosterone Secretion 

Tubular Action 
Increased resorp
tion of sodium 

Decreased resorp
tion of potassium 

Normal AmiUltll 
Protects against 
low-volume states 

Protects against 
hypet'kalemia 

Exce11ive Amounts 
Hypertension 
Positive sodium 
balance 
Hyporet1inemia 
Hypokalemia 
Metabolic alkalosis 
Hyperglycemia 
Nocturia, polyuria 

Muscle weakness 

Reprirtted witil pennission from: Olson JA, Seheri RP. Adrenal gland. In: M~hol
land MN, Lillemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. Gre91100kfs 
Sursery: Scienli:tic Principles & Practice. 51h ed. Phladelphia, PA: Uppincott 
Williams & Wikins, 2011:1329. 

diapostic. Renin levels are suppressed due to the feedback 
lnhlbition of renin rel.ea.se by the juxtaglomerular cells located 
in the a1ferent arteriole. A 24-hour urine aldosterone level 
after saline loading is elevated (>14 Jlg) due to the kidney's 
persistent unresponsiveness to salt levels. Classically, potas
sium level& are descn"bed a& being lower than normal as aldo~ 
sterone promotes potassium secretion in the kidney. Recently, 
howevet; studies have shown that potassium. levels c:an also be 
normal at the time of diagnosis. 

In order to retain some potassium, a aodiumlhydrogen 
antiporter is activated, resulting in inaea.sed losses of hydro
gen ions and concomitant hypokalemic: metabolic: alkalo
sis (K' is also exchanged at a cellular level for W, leading to 
intracellular acidosis). The urine is usually neutral to alkaline 
due to compensatory ammonium and bicarbonate excretion. 
Hypernatremia is unusual due to the volume expansion that 
accompanies increased sodium reabsorption. 

Confirmatioa Localization Diaposis/Treatment 

Adreul adenoma 
• PRA < 1 ngfmlJhr 24 hr urine after r--
• PACIPRAratio salt loading 

• Adrenal CT 
• Unilateral lesion > 1 em. 

IHyper~~sm~ >30 positi'f'e 
• Ald~erone • 4X aldosterone gradient 

• PAC> 20 nddl r--- >14 J.Lg{day - • Adrenal r- w/AVS 
• 24 hr urine for • Na<200my/ venowt • Good BP respon.se to 

potassium > 30 day sampling sp.ironola<:tone 
mEq iv saline load • RJI: = adrenalectomy 

• PAC>10 
ngfdl Idiopathic: adreul 

Trial of Hyperplasia 
spironola<:tcme • Bilateral masses, 

'-
nodularity 

• < 4X aldosterone 
gradient w/AVS 

• Rx = Spironolactone/ 
eplerenone 

Diagnosis and management of hyperaldosteronism. PRA, plasma renin actMty; PAC, plasma aldosterone concentration; CT, ccrnputed txrnognJphy; AVS, billl!ral 
adrenal venous SM!lPiilg. Reprilt:ed wi1h permission from: Olson JA, Set! en RP. Altenal gland. m: Mulholland PIN, Lillemoe KD, Doflerty GM, Maier RV, Upchurch 
GR, eds. Greenlield's Surgery: Sciefltfflc Principles & Practice. 5th ed. Plliladelpllia, PA: L~pilcottWilliams & Wikins, 2011:1333. 
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References: 
Olson JA Jr. Scheri RP. Adrenal gland. In: Mulholland Mw, 

Lillemoe KD, Doherty GM, Maier RV. Upchurch GR, eds. 
Gree1fjield's Srsrgery: Scientific Principia & Practice. 5th 
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2M34 

Key Word: Antihypertensive Drug Associated 
with Chronic Cough 
Author: Andrew P. Dhanasopon, MD 
Editor: Robert A. Meguid. MD, MPH 

A 62-year~old woman of Asian descent is seen in clinic for a 
2-week history of a dry, hacking cough. She wu recently diag
nosed with hypertension and has been sequentially started on 
a multidrug regimen including metoprolol. lislnopril. amlo
diplne, and clonidlne. Increased levels of which of the follow
ing is thought to contribute to the dry. hacking cough caused 
by one of these medication~~? 

@ Angiotensin I 

® Angiotensin n 
© Angiotensinogen 

@ Bradykinin 

®Renin 

Anrwar: (D) Bradykinin 

Rationale: 
Angiotensin-converting enzyme (ACE) inhibitors such as 
lisinoprll have been implicated as the cause of a dry. hacking 
cough seen in about 5% to 35% of patients taking these medi
cations. ACE lnhJbltors prevent the conversion of angiotell8ln 
I to angiotensin l[f howeveJ;. they also prevent degradation of 
bradykinin. Bradykinin-induced sensitization of airway sen~ 
sory nerves is thought to be a potential mechanism of ACE 
inhibitor-Induced cough. 

Reference: 
Dicplnlgaltls PV. Angiotensln'(onverting enzyme lnhJbltor

induced cough: ACCP evidence-based clinical practice 
guidelines. Chest. 2006;129(1):1695-1735. 
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2E01 

Key word: Diagnosis of Division of 
Intercostobrachial Nerve 
Author: Vicente Valero m, MD 
Editor: Bradford D. Wmters, MD, PhD 

A 62~year~old woman presents to your clinic after undergo~ 
ing a left modified radical mastectomy for stage lli breast 
carcinoma. She has done well postoperatively and is con
cerned only about new onset numbness and tingling over the 
posteromedial aspect of her left upper arm. She has normal 
strength, no motor deficits, and normal range of motion in 
her left upper extremity. What structure was likely injured 
during her operation? 

@ Intercostobrachial nerve 

® Long thoracic nerve of Bell 

© Medial cutaneous nerve of arm 

@ Medial pectoral nerve 

® Thoracodorsal nerve 

Answer: (A) Intercostobrachial nerve 

Radonale: 
The intercostobrachial nerve is a lateral cutaneous branch 
of the second intErcostal nerve ari8ing from T2. It supplies 
sensat!Dn fur the posteromedial portion of the upper arm. This 
nerve is at risk of injury during the axillary lymph node dis
section (ALND) port!Dn of a mo~ radic:al. mastl!ctomy. The 
course of the intercostobrachial nerve c:an be traced as it pene
trates through the intercostal m.w~cles and the serratus antErior 
in the midaxillary line. It subsequently traverses the axilla where 
the posterior branch provides sensation to the posterior a.xil
lary fold and then travels into the upper arm. It is important to 
preserve this nerve during ALND in order to prevent postop~ 
erative paresthesiu and sensory deficit& in the ipsilateral upper 
arm. A small prospective study dem.onstnted that preservation 
of the intercostobrachial nerve 1ncreases operative time by a 
median Ume of 5 minutes. Due to the wriable anatomy associ
ated with the intercostobrachial nerve and the overall sensory 
supply to the axilla and the upper arm, sensory abnormalities 
fullowing ALND c:an still occur despite preservation of the 
intercostobrachial nerve. It should also be noted that this nerve 
might need to be sac:d1ic:ed in some patients in order to achieve 
a satisfactory oncologic: specimen with adequate nodal tissue. 

References: 
Abdullah Tl, Iddon J, Barr L, et aL Prospective randomized 

controlled trial of preservation of the intercostobrachial 
nerve during axillary node clearance for breast cancer. Br 
I Surg. 1998;85(10):1443-1446. 

Freeman SR, Washington SJ, Pritchard T, et aL Long term 
results of a randomised prospective study of preservation 
of the intercostobrachial nerve. Eur I Surg 011coL 2003; 
29(3):213-215. 

Loukas M, Hullett J, Louis RG Jr. et al. The gross anatomy of 
the extrathoradc course of the intercostobracl'lial. nerve. 
Clin.Anat. 2006;19(2):106-111. 

2E02 

Key word: Diagnosis of Intraoperative 
Nerve Injury 
Author: Seth D. Goldstein, MD 
Editor: Bradford D. Wmters, MD, PhD 

A 58-year.-old woman with biopsy~proven papillary thyroid 
carcinoma and clinically involved right cervical lymph nodes 
undergoes total thyroidectomy and right modified radl
c:al neck dissection. On the first morning postoperatively, a 
focused clinic:al. examination should include an assessment of 
which of the following? 

@ Grlp strength 

® Hand sensation 

© Plantar fiexlon 

@ Shoulder shrug 

® Tongue protrusion 

Answer: (D) Shoulder shrug 

Rationale: 
Radical neck dissection is the en bloc removal of all nodal 
groups with surrounding structures between the mandible 
and the clavicle. Modified radical neck dissection attempts 
the same node removal while sparing the sternocleidomas
toid muscle, the internal jugular vein, and the splnal ac:c:es
sory nerve (cranial nerve XI). The spinal accessory nerve runs 
through the operative field and is at risk for injury. Its function 
can be assessed by exmnining the range of motion and strength 
of the ipsilateral sternocleidomastoid and trapezius muscles. 
Intraoperative nerve injury a1feding grip strength and hand 
sensation (brachial plexus), tongue protrusion (hypoglossal 
nerve, cranial nerve XII), or plantar flexion (tibial nerve via 
sciatic) would not be expected. 

Reference: 
Mandpe AH. Neck neoplasms and neck dissection. In: Lalwani 

AI<. ed. CurmttDiagn.0818 & 7reatment ill Otolaryngology
Hsad & Neck Surgery. 3rd ed. New York, NY: McGraw-Hill; 
2012. 
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2E03 

Key word: Diagnostic Test for 
Recurrence of ITP 
Author: Seth D. Goldstein, MD 
Editor: F. Dylan Stewart. MD, FACS 

A 15-year--old boy presents 1 year following laparosc:opic: sple, 
nectomy for idiopathic thrombocytopenic purpura (ITP). He 
reports spontaneous massive epistaxis and Is found to have a 
platelet count of 10,000/pl.. In addition to a complete blood 
count, which of the following Is d\e most helpful initial study 
to send based on his past history? 

® Bone marrow aspirate 

@ Partial thromboplastin time 

© Peripheral blood smear for eosinophlls 

@ Peripheral blood smear for Howell-Jolly bodies 

@ Prothrombin time 

Answer: (D) Peripheral blood smear for Howell-Jolly bodies 

Radon ale: 
Idiopathic (or bnmune) thrombocytopenic purpura (ITP) 
can be acute or chronic. Acute ITP occurs mostly in children; 
often follows a viral infection; has an excellent prognosis, with 
most cases resolving spontaneously without treatment:; and ill 
the most common type of ITP. Chronl.c ITP occurs mostly in 
adults, a1fects women more often than men, and only rarely 
resolves spontaneously. 

Splenectomy is indicated for ITP refractory to medical 
management, usually corticosteroids and intravenous immu~ 
nogl.obulln (IYIG), and Is effic:adous in almost two-thirds 
of patients. A laparoscopic approach may result in a faster 
hospital recovery. but controversy exists regarding whed\er 
open surgery may more effectively allow for scrutiny of an 
acc.essory spleen. Howell-Jolly bodies are histologic findings 
of asplenia on peripheral blood smear. H Howell-Jolly bod
ies appeared initially after surgery but are no longer present, 
an accessory spleen is suspected. Resection of an accessory 
spleen for recurrent ITP is still controversial due to a lack of 
strong evidence for its efficacy. Bone marrow aspirate can be 
checked to rule out an inappropriate initial diagnosis, but 
peripheral blood smear would still be the first laboratory 
test performed. A complete history again to look for possible 
drug-related thrombocytopenia or a new diagnosis ofHCV or 
HIV ill also indicated. 

Reference: 
Fraker DL. Spleen. In: Doherty GM. ed. Cummt Diapo.sis & 

Treatmelfl: Surgery. 13th ed. Columbus, OH: The M<.<iraw
Hlll Companies, Inc; 2010. 

2E04 

Key word: Diagnostic Test for a Tender 
Breast Mass 
Author: Seth D. Goldstein, MD 
Editor: Lilla I<. Jacobs, MD 

A 25,year-old woman presents with a breast mass found on 
self..examination. A 3-cm tender mass il palpable in the upper 
outer quadrant of the right breast with no overlying skin 
changes. The patient has no medic:al history and takes only 
an oral contraceptive pill. What is the most appropriate initial 
imaging modality? 

® Computed tomography (CT) 

@ Magnetic resonance imaging (MRl) 

©Mammogram 

@ Positron emission tomography (PET) 

@ Ultrasound 

Anrwer: (E) Ultrasound 

Radon ale: 
Assessment of a breast mass should include clinlc:al examina
tion, imaging, and biopsy. In women under 30, ultrasound is 
the recommended i"itial imaging modality. Ultrasound can 
differentiate between llolid and cystic muses and can also 
guide fine-~e aspiration. In this younger age group, mam
mography is less useful even with d\e use of d.lgital subtrac
tion technology due to the higher breast density. MRI is highly 
sensitive but is not used for screening, while PET would only 
be used for suspicion of metastatic diaease. 

Reference: 
Laronga C, Tollin S, Thraga KK. History, physical examination, 

and staging. In: Kuerer HM, ed. .K.u.erer'l BrtJ~Ut Surgtcal 
Oncology. New York, NY: McGraw-Hill; 2010. 
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2E05 

Key word: Findings of Acute Adrenal 
Insufficiency 
Author: Kelly Olino, MD 
Editor: Bradford D. Wmters, MD, PhD 

An otherwise healthy 52, year--old male is in the postoperative 
care unit hours after undergoing an uncomplicated left-sided 
laparoscopic adrenalectomy for a O.S,an cortisoJ,produdng 
tumor when he is noted to have a heart rate of 82 beats per 
minute and blood pressure of 90/40 mm Hg. After aclminis
tering 2 L of normal saline, the blood pressure is unchanged. 
The most critical next step in management will be to: 

® Administer lOO,mg IV hydrocortisone 

® Begin a norepineplulne drip 

© Check troponln levels 

@ Obtlain. a 12,Jea.d EKG 

® Obtlain. a portable cheat x-ray 

Answer: (A) Administer lOO,mg IV hydrocortisone 

Rationale: 
Hypotension following abdominal surgery is a common 
complication encountered in the recovery room. A cortisol, 
producing twnor leads to suppression of the hypophyseal
pituitary-adrenal axis, and the contralateral adrenal gland is 
usually atrophied and poorly functional as a result. Suppres
sion of the hypophyseal-pituitary-adrenal axis may last up 
to a year after surgery. Following the resection of a cortisol, 
producing tum.o1; perloperatlve corticosteroids are therefore 
required. followed by corticosteroid replacement for several 
weeks after surgery. In this example. all of the other choices 
are viable options and should be part of the different:ial 
workup, but if steroids are not administered. the hypotension 
from acute adrenal insufficiency will not resolve. 

Reference: 
Gauger PG. Complk:ations of adrenal surgery. In: Mulholland 

.M'\v. DohertyGM. eels. CompllcatloiJS ln. Surgery. Philadel
phia, PA: Upplncott, Wl1l1ams & Wilkins; 2006:535-549. 

2E06 

Key word: Findings in Vitamin D Deficiency 
Author: Kelly Olino, MD 
Editor: Elizabeth C. Wick, MD 

A 55,year,old postmenopausal woman is found to have osteo, 
porosis and joint and muacle aches 1 year following roux--en--Y 
gastric bypass surgery and a 68 kg (150 lb) weight loss from 
her preoperative weight of163 kg (360 lb ). During workup for 
her c:ondltlon she is noted to have a calclum.level of7.8 mgldL. 
Further laboratory analysis will likely show the following: 

@ PTH = 20 pglmL, Vitamin D = 15 ng!mL, Phosphate= 
3.5mg/dL 

@ PTH = 25 pglmL, Vitamin D = 20 ng!mL, Phosphate= 
3.5mg/dL 

© PTH = 100 pg!ml, Vitamin D = 15 nglmL, Phosphate= 
3.5mg/dL 

@ PTH = 100 pg!ml, Vitamin D = 15 nglmL, Phosphate= 
6mgldL 

® PTH = 100 pg!ml, Vitamin D = 30 nglmL, Phosphate= 
3.5mg/dL 

Anrwer: (C) PTH = 100 pglmL, Vitamin D = 15 ngtmL, 
Phosphate= 3.5 mgldL 

Rationale: 
The patient has secondary hyperparathyroidism due to vita, 
minD deficiency. The gastric: bypass procedure leads to a lack 
of vitamin D absorption through both the functional partial 
gastrectomy and the malabsorption caused by the roux limb 
bypass. With vitamin D deficiency. the calcium. level is usually 
normal, the PTH level is elevated, both vitamin D and 25,QH 
Vitamin D levels are low, and the phosphate level is normal. 
Only choice (C), therefore, haa laboratory findings consistent 
with secondary hyperparathyrol.dism. Vitamin D deficiency is 
usually asymptomatic but can also manifest in children 1n the 
form of rickets or in elderly patients in the form of osteomala
cia with concomitant muscle and bony aches • 

Reference: 
Johnson JM, Maher Jw. DeMaria EJ, et al. The long-term 

effect& of gastric bypass on vitamin D metabolism. Ann 
Surg. 2006;243(5):701-704. 
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2E07 

Key word: Indications for Excisional Biopsy 
of Breast Mass 
Author: Seth D. Goldstein, MD 
Editor: Lisa I<. Jacobs, MD 

A 47,year,old woman presents with a palpable breast mass 
discovered on self#examination. Mammography demonstrates 
a Breast Imaging-Reporting and Data System (Bl-RADS) 
4 lesion found to be a 2-<:m spiculated mass with heteroge
neous calcifications. Co~needle biopsy is read as atypia 
without malignant features. The best next step would be the 
following: 

® Excisional biopsy 

@ Incisional biopsy 

© Mastectomy 

@ Repeat needle biopsy 

@ Surveillance with yearly mammography 

Answer: (A) Excisional biopsy 

Radonale: 
Needle biopsy is generally sufficient to guide surgical manag~ 
ment of a breast mass. Exception& are tumors that cannot be 
blopsied (e.g., subareolar, posterior position 1n a large breast) 
and when discordance exists between biopsy results and other 
clinical findings. Lesions with a high level of radiologic sus
picion (Bl,RADS 4 or 5) are usually evaluated first by using 
a co~ needle biopsy, which is typically diagnostic:. However, 
1n this case, benign findings from the biopsy do not match 
well with the level of radiologic suspicion (Bl-RADS 4), which 
Indicates a high likellhood of malignancy. Given this degree of 
discordance, the biopsy may represent a false negative due to 
sampling error. necessitating the we of exciaional biopsy for 
ultimate diagnosis. 

BI·RADS Cllealftcrion of Mammo&l'lplllc Abnonn1lldes 

Clteaory Auellll'lent Recommenddfon 
1 Negative Routine screening 
2 Benign finding Routine screening 
3 Probably benign finding Short~nterval follow-up 
4 Suspicious abnormality Definite probability of 

malignancy: consider 
biopsy 

5 Highly suggestive of 
malignancy 

High probability of cancer; 
appropriate action should 
betaken 

BHW)S, breast imaging repormg and data system. 
Reprirrl!d witt! permissioo from: Kilg TA, Morrow M. Breast disease. In: 
~II olin MW, Lllemoe KD, Doherty GM, Maier RV, Upchurch GR, etls. 
Gleen6eld's Surgery. Scientific Prin<:jp/e$ & Praclic4!. 5th ed. Pfliladel(ltlia, PA: 
Uppincott Williams & Wilkins, 2011:1247. 

References: 
King TA, Morrow M. Breast disease. In: Mulholland Mw. 

Lillemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. 
G'1'flf'J'Ijillld's Surgery: Scientific Principles and Prru.:tice. 5th ed. 
Philadelphia. PA: Upplncott Williams and Wllldns; 2011. 

Montgomery L. .Exdsional breast biopsy. In: Kuerer HM. 
ed.. Kuerer's Breast Surgical OIUX)/cgy. New York, NY: 
McGraw,Hill; 2010. 
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2E08 

Key word: Initial Treatment of Adrenal Mass 
Author: Kelly Olino, MD 
Editor: Richard D. Schulick. MD, MBA, FACS 

A 56-year--old woman is found to have a 2--cm mass in her left 
adrenal gland fOllowing an abdominal computed tomogra
phy (CT) scan performed following a motor vehl.cle collision. 
Which of the following is the best next step In management of 
this adrenal mass? 

@ Laparoscoplc adrenalectomy 

@ Mammography 

© Meuurement of adrenocorticotropic hormone (ACTH) 
level. 24-hour urine-free cortisol level. wine metaneph
rine level. and calculate an aldosterone/renin ratto 

@ Metaiodobenzylguanidine (MIBG) scan 

® Observation with repeat abdominal CT scan in 1 year 

Answer: (C) Measurement of adrenocorticotropic hormone 
(ACTH) level. 24-hour urine-free cortisol level, urine meta
nephrine level. and calculate an aldosterone/renin ratio 

Rationale: 
An adrenal incidentaloma is a lesion sreater than 1 em found 
by coincidence on a radiographic study done for other rea
sons. The prevalence of lnddentalomas ranges from 1% to 
10% and rises with inaeaslng age. The dl1ferent1al diagnosis of 
an adrenal inc:identaloma includes aldosteronoll'lll. pheochro
mocytoma, cortillol-produdng tumox:. sex hormone-secreting 
tumor. metastasis, nonfun.ctional adenoma/myelolipoma, and 
adrenocortical carclnoma. 

The first step in management is to perform a thorough his
tory and physical examination looking for hypertension or 
a change in the number of blood pressure medications, hir
sutism. weight changes, headaches, flushing, palpitations, or 

a personal or &mi1y history of malignancy or genetic syn
dromes. Laboratory evaluation is also neassa.ry to rule out the 
presence of a func:ttonal cortisol-secreting mass, and is per
formed by measuring anACTII level and a 24-hour urlne-free 
cortisol level or performing a 1-mg overnight dexamethasone 
suppression test with a morning cortisol level drawn. A pheo
chromocytoma workup should Include urine or plasma meta
nephrlnes and normetanephrlnes. .Al.dosteronoma workup 
c:o.nsf.sts of measuring serum potassium and the serum aldo
sterone/renin ratio. Sex hormone-secreting tumors are rare, 
but testosterone or dehydroepiandrosterone (DHEA) levels 
can be measured 1f dJnical symptoms are present. 

Radl.ographl.c imaging with triple phase CT imaging or 
MRI is a useful adJunct as well. Nonfunctional adrenocor
tical adenomas on triple phase CT scan will measure <10 
Hounsfield units (HU) on dry scan and have >50% wuhout 
after 10 minutes on delayed phase. Adrenocortical carcino
mas are usually >4 em, irregular, hypervasc:ular, and> 10 HU 
and have <50% washout; they c:an also have hemorrhage, 
calcification, or necrosis. Pheochromocytomas are regular, 
hypervasc:ular, and >10 HU and have <50% washout. They 
are characteristically hyperintense on T:rwelghted MRI. 
Aldosteronomas are usually smaller masses, and care
ful attention has to be made to ensure that bilateral adre
nal hyperplasia is not present. Metastases can be bilateral, 
and radiographic findings associated with primary cancers 
(especially lung, breast, stomach, kidney, melanoma, and 
lymphoma) should be sought. Indications for adrenalectomy 
Include a functional adrenal mass, size >4 cm or other fea
tures indicative of adrenocortical carcinoma, and an interval 
increue in size > 1 em. 

Reference: 
Zeiger MA, Thompson GB, Duh QY, et al. American Associa

tion ofCiink:al Endocrinologists and American Association 
of Endoalne Surgeons Medical Guidelines for the Man
agement of Adrenal lncidentalomas: executive summary 
of recommendation~~. Endocr Pract. 2009;15(5):451Hi53. 

SUmmary of Test~ for Evaluation ott Incidental Adrt111l Man 
Question Belt Teet Altemattve Teet Dlqnotlt 
Is it functioning? Plasma fractionated 24-h urine for catecbolamines, Pheochromocytoma 

Is it malignant? 

metanephrines metanephrines, VMA 
• mg dexame1hasone 
suppression test 

24-h urine for cortisol 

Serum potassium 24-h urine for potassium 
Plasma renin/plasma 
aldosterone ratio 
Computed tomography Magnetic resonance imaging 

Fine-needle aspiration 

Hypercorlisolism 

Hyperaldosteronism 

Cortical adenoma 
Adret1ocortical 
Carcinoma 
Phoochromocytcma 
Myelolipoma 
Cyst 
Metastasis 

Reprirrtl!d wi1h pennission from: Olson JA, Scberi RP. Adrenal gland. m: t.llholland PIN, Ullemoe KD, Doherty GM, Maier RV, 
Upehii'Ch GR, eds. Greemleld'$ SU/flery; Scientific PrinciPles & Pnlctice. 5ttl ed. Philadelphia, PA: Lippincott Wiliams & 
WilkifiS, 2011:1340. 
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2E09 

Key word: Most Common Nerve Injured 
during Total Thyroidectomy 
Author: Jacqueline Garonz.ik..Wang, MD, PhD 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

After an uneventful total thyroidectomy, a 58-year-old female 
is found to have a weak voice and diffu:ulty coughing in the 
rKOvery room. She is hemodynamically stable with 9596 
saturation on 2 L oxygen via nasal canal. Her examination is 
unremarkable, and her wound is intact without drainage or 
evidence of a hematoma. Direct laryngoscopy is performed at 
the bedside, and her right voc.al cord is noted to be in a fixed 
position. What is the most likely cause of her symptoms! 

@ Complete transection of the right recurrent laryngeal 
nerve (RLN) 

@ Compresaion from a submuscular bleed and hematoma 

@ Stretch injury to the right RLN 

@ Transection of the external branch of the superior 
laryngeal nerve (EBSLN) 

@ Trauma secondary to endotracheal intubation 

Answer: (C) Stretch injury to the right RLN 

Radon ale: 
Total thyroidectomy has become the preferred treatment for 
thyroid cancer, espec:.ially for lesions larger than 1 em. Nerve 
injuries, while infrequent, can lead to significant morbidity, 
and therefore, appropriate preoperative counseling is war~ 
ranted. RLN inJury is the most common nerve injury !den
tiDed after total thyroidectomy. Unllateral RLN injury often 
results in hoarseness and a weak cough. The RLN innervates 
all intrinsic muacles of the larynx and vocal cords (except the 
cricothyroid muscle), and therefore, it is not BUI'prilling that 
inJury results in altered phonation. Furthermore, on direct 
visualization. the ipsilateral vocal cord is fixed and can be 
found in an abducted or paramedian position. Bilateral RLN 
injury, a possible complication of total thyroidectomy, can 
result in airway oblll:uction requiring a tracheostomy. 

The EBSLN innervates the cricothyroid muscle. Injury to 
this nerve results in difficulty with voice projection and fatigue 
at higher pitches. While endotracheal tube trauma can cause 
hoarseness, the findings on direct laryngoscopy make RLN 
inJury the correct answer. In addition. given the lack of physi
cal examination findings, a neck hematoma is also wilikely. 
Finally. whlle RLN transection always results in ipsllateral 
cord paralysis, transection is less likely following direct visu, 
alization making other formll of temporary neuropraxia more 
likely. such as st:retclt injury. If complete traDsection occurs 
and is noticed intraoperatively, surgical repair at the time of 
surgery should be attempted. 

The standard anatomic relationship wllereby the recurrent laryngeal nerve 
(RLNJ passes medial to the 111bercle of Zucketl<andl before its insertion into 
the cric01hyroid interval. Rl!!:)rirtted with penn iss ion from: Millet BS, Gauger 
PG. Tlriroid gland. In: Mulholland ~. Lillernoe KD, Doherty GM, Maier RV, 
Upcflurch GR, eds. Greenfield's SUrgery: Scienlfflc Prmciples & PrltC!ice. 
51h ed. Pfliladelphia, PA: Uppilcott Williams & Wilkins, 2011:1283. 

Tubercle of Zuc:kafkandl-----' 
lnfarlor thyroid artery-----' 

The ~nComrnon but higfl.risk anatomic variation where the reeurrent laryngeal 
nerve (RLN) e<Uses latural to the tubercle of Zuckerkandl, which is a1tan 
enlarged. The nerve is encountered much ear1ier in lie disse.ction required 
for ti\yroideetomy and is at risk of bei\g misidentified as a vascular struc
ture. Reprirrted with permission from: Millar BS, Gauger PG. Thyroid gland. 
In: Mulholland MW, Lillemoe KD, Doherty GM, Maier RV, Upclllrcfl GR, eds. 
Glee.nfield's Surgery. Scientific Principle$ & Praclic4!. 51h ed. Pfliladetphia, PA: 
UppiiiCott Williams & Wilkins, 2011:1284. 

1 em 

Type1 Tp2a Type2b 

Cemea classificatilm of the anatomic relationships between lie external 
branch of the superior laryngeal nerw !EBSLN), the superior pole of the ti\y
roid, lind the superior thyroid artery. Wrlh type 1 anltmly, the nerve crosses 
the superior tilyroid vessels 1 an or more above the superior tilyroid pole. 
Wr1h type 2 anltl:lmy, the nerve crosses the vessels tess than 1 em above 
(type 2a) or even below ttype 2b) the superior pole. Type 2 variants are the 
most wlnerable 1D iatrogenic iljlry. Reprnted with permission fn:rn: Miller BS, 
Gauger PG. Thyroid gland. In: Mulholland MW, Ullemoe KD, Doherty GM, Maier 
RV, Upehii'Ch GR, eds. Greenfield's Sutgery: Scientilic PrincG~Ies & Practice. 
51h ed. Pfliladelphia, PA: Uppilcott Williams & Wilkins, 2011:1284. 
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ChiangFY.WangLF,HuangYF,etal.Recurrentlaryngealnerve 

palsy after thyroidectomy with routine identification of the 
recurrent laryngeal nerve. Surgery. 2005;137:342-347. 

Goncalves Fllh.o J, Kowalski LP. Surgical complications after 
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2E10 

Key word: Operative Approach to 
Splenectomy 
Author: Jacqueline Garonzik-Wang. MD, PhD 
Editor: Mark D. Duncan. MD, FACS 

In which of the following patients is laparoscopic splenectomy 
contraindicated and an open approach required? 

® 18-year-old with hereditary spherocytosis and spleno
megaly (spleen greater than 20 em in length) 

@ 36-year-old morbidly obese female with a body mass 
index (BMI) of38 kg/m2 

© 52-year-old male with cirrhosis and portal hyper
teilll.ion 

@ 61-year-old female with idiopathic: thrombocytopenic: 
purpura and a platelet count of 45,000/mm, 

® 68-year-old male with a splenic: lymphangiosarcoma 

Anrwer: (C) 52-year-old male with drrhO&ls and portal 
hypertension 

Rationale: 
Laparosc:opic splenectomy has become the standard and rec
ommended approach for almost all benign and malignant 
disorders requiring elective splenectomy. A laparosc.opic: 
approach has been shown to cleaease operative times, post
operative length of stay, and postoperative complications. This 
holds true regardless of body habitus and age. In addition. a 
laparoacopic: approach is even recommended for patients with 
splenomegaly. While splenomegaly used to be conaidered a 
relative contraindication to a laparoscoplc approach, more 
recent reports ha:ve demonstrated that laparoscoplc sple
nectomy is feasible and safe in the hands of an experienced 
laparosc:opic surgeon and can be attempted regardless of size. 
Patients with massive splenomegaly might benefit from a 
"hand-assisted• laparoscoplc approach. Splenomegaly does, 
however. increase the risk of conversion to an open procedure. 

While there have been some reports showing that laparo
sc.opk: splenectomy can be performed safely in patientll with 
liver disease and clrrhosls, experts in this field stlll consider 
portal hypertension secondary to cirrhosis to be a contrain
dication to the laparoscoplc approach. For these patients, the 
risk of intraoperative hemorrhage is too high. For patients 
with thrombocytopenia or coagulopathy, attempts should 
be made to correct their platelet counts and/or coagulopathy 
prior to surgery (or at the time of surgery in the case of throm
bocytopenia), but a laparoscoplc approach 1s stlll feasible. 

Reference: 
Habermalz B, Sauerland S, Decker G, et al. Laparosc:oplc sple

nectomy: the c:linic:al practice guidelines of the European 
Allsociation for Endoscopic Surgery (EAES). Stsrg .Endosc. 
2008;22(4):821-848. 
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2Ell 

Key word: Pathologic Diagnosis of High-risk 
Breast Cancer 
Author: Jacqueline Garonz.ik..Wang, MD, PhD 
Editor: Lisa I<. Jacobs, MD 

A 53--year-old woman was found to have a suspicious lesion 
on routine screening mammography. She subsequently 
underwent stereotactl.c core biopsy of the lesion. Which of 
the following pathologic findJDgs puts her at greatest risk of 
breast cancer? 

® Apocrine metaplasia 

@ Atypical ductal hyperplasia 

© Intraductal papilloma 

@ Mammary duct ectasia 

@ Scleroslng adenosls 

Answer: (B) Atypical ductal hyperplasia 

Rationale: 
A variety of pathologic variants are commonly found In breast 
biopsyspec:lmens. To counsel patients appropriately, the clini
cian must know which lesions put a patient at increased risk 
for breast cancer and which are associated with no increased 
risk. All of the above answer choices fall into the category of 
benign. breast diseases. Mammary duct ectasia. solitary Intra
ductal papillomas, and apocrine metaplasia are not associ
ated with an increased risk of breast cancer. However, atypical 
ductal hyperplasia is associated with a moderately increased 
risk for invasive breast cancer. While sclerosing adenosis is 
associated with a mildly elevated cancer risk, atypical duc
tal hyperplasia places a patient at greater rl.&k for subsequent 
breast cancer. Other benign breast diseases associate<!. with an 
increased risk of breast cancer include atypical lobular hyper
plasia and ductal and lobular carcinoma in situ. 

Indications for SUrtlcal Biopsy after Core Biopsy 
• Atypical ductal hyperplasia 
• Atypical lobular hyperplasia 
• Radial scar 
• Lobular carcinoma in situ 
• Columnar cell hyperplasia with atypia 
• Papillary lesions 
• Lack of concordance between appearance of mammographic 

lesion and histologic diagnosis 
• Nondiagnostic specimen (including absooce of calcifications on 

specimen radiograph when biopsy is performed fer calcifications) 

Reprirtted witn permission from: Ki\g TA. Morrow M. Breast disease. In: 
~llolland II!N, Lllamoe KD, Doherty GM, Maier RV, Upchurch GR, eds. 
Greenfield's SUrgery: Sciemffic Prif'lciples & Pr~elice. 5th ed. Pfliladelpflia, PA: 
UpJlincott Williams & Wilkins, 2011:1248. 

Reference: 
Wang J, Constantino JP, Tan-Chiu E, et al. Lower-category 

benign breast disease and the risk of invaaive breast cancer. 
I Natl Cancer lnst. 2004;96:616-620. 

2El2 

Key word: Treatment of Breast Cancer with 
Negative Sentinel Lymph Node Biopsy 
Author: Jacqueline Garonz.ik..Wang, MD, PhD 
Editor: Lilla I<. Jacobs, MD 

A 58-year-old woman undergoes a lumpectomy and sentinel 
lymph node biopsy for a 1-cm in1iltrating ductal adenocar
cinoma in her right breast. Pathologic review of her sentinel 
nodes is negative for metastatl.c disease. The next step In man
agement should include: 

® Chemotherapy 

@ Completion axillary lymph node dlssectlDn to confirm 
that all nodes in the axilla are negative 

© Completion mastectomy 

@ Radiation therapy to the right breast 

@ Repeat sentinel lymph node biopsy secondary to 
the high false-negative rate of the procedure 

Answer: (D) Radiation therapy to the right breast 

Radonale: 
The sentinel node is the first node to drain the tumor basin 
and therefore. is the most likely to harbor metastatic disease 
if lymph node spread hu occurred. Sentinel node biopsies 
have ellmlnated the need for routine axillary dissections. In 
patients with early stage breast cancer and a clinically nega
tive axilla, a negative sentinel lymph node biopsy is sufficient 
for axillary lymph node assewnent and provides similar out
comes to axillary dill sections while also resulting in less mor· 
bldlty. In a randomized study of sentinel lymph node biopsy 
versus axillary node dissection for clinically node-negative 

Contraindications to Brealt·conlervin& TheriPJ in 
lnvalive Carcinoma 
Absolute ContralndiCitlons 
• Two or more primary tumors in separate quadrants of the breast 
• Persistent positive margins after reasonable surgical attempts 
• Pregnancy is an absolut& contraindication to the use of breast 

irradiation. When cancer is diagnosed in the third trimester, it may 
be possible to perform breast-conset'lling surgery and treat the 
patient vmn irradiation after delivety. 

• A history of prior therapeutic irradiation to the breast region that 
would result in re-treatment to an excessively high radiation dose 

• Diffuse malignant-appearing microcalcifications 
Relative Contnlndlcatlons 
• A history of scleroderma or active systemic lupus erythematosus 
• Large tumor in a small breast that would result in cosmesis unac

ceptable to the patient. In this circumstance, preoperative chemo
therapy should be considered. 

• Very large or pendulous breasts if reproducibility of patient setup 
and adequate dose homogeneity cannot be ensured 

Reprirrtlld witn pannission from: l<i\g TA, Morrow M. Breast disease. In: 
~llaland II!N, Lllemoe KD, Doherty GM, Maier RV, Upchurch GR, eds. 
Greenfield's S!Jt'Bery: Sciemfflc Prif'lcip/es & Pr~elice. 5th ell. Pfliladel!lllia, PA: 
Uppincott Williams & Wilkins, 2011:1267. 
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patients, NSABP B-32, there was no difference in survival or 
axillary NC\ll'rence between the two groups. This study proves 
that those patl.ents that are node negative do not require an 
axillary node dissection. 

Radiotherapy is indicated for patients with stage I breast 
cancer who are treated with breast conservation therapy (such 
as lwnpectomy) to decrease local NC\ll'rence rates. Systemic 
chemotherapy is reserved for patients with metastatic disease 
and those with high~risk primary lesions. 

References: 
Bland Kl, Beenken SW. Copeland EE. The breast.In: Brunicardi 

FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Pollock 
RE. eds. Schwart:ts Ma111Ull of SlUgery. 8th eel. New York, 
NY: McGraw-Hill; 2006:344-368. 

Greene FL, Page DL, Fleming 10, et al. (e<ls). AJCC Cancer 
Staging ManuaL 6th eel. New York, NY: Springer; 2002: 
227-228. 

2E13 

Key word: Treatment of an Incidental 
Adrenal Mass 
Author: Jacqueline Garonzik-Wang, MD, PhD 
Editor: Richard D. Schulick, MD, MBA, FACS 

A 65-year-old man r~ntly underwent an abdominal com
puted tomography (CT) scan as part of a workup following 
a motor vehicle collision. A 5.5-an heterogeneous adrenal 
mass was inddentally found. and he is referred to your cllnic 
for ewluation and management. He otherwise has no past 
medical history, his blood pressure is nonnal. and his physi· 
cal examination i& unremarkable. Laboratory studies reveal a 
normal potassium level, normal serum and urine--free corti
sol. and normal overnight dexamethasone test and plasma
free and urine metanephrines are negative. The next step in 
management is: 

@ Ipsllateral adrenalectomy and nephrectomy 

® Ipsllaterallaparoscoplc adrenalectomy 

© Nothing since the tumor i& nonfunctional 

@ Observation and repeat cr scans every 3 to 6 months to 
see if the tumor is enlarging 

® Steroid suppression and repeat imaging 

Anrwar: (B) Ipsilaterallaparoscopic adrenalectomy 

Rationale: 
Adrenal incidentalomas are becoming more common with 
increase<l utilization of CT scans for evaluation of abdominal 
pathology (found In 296 to 596 of routine bnaglng). The dif
ferential diagnosis for these masses Includes benign adeno
mas most commonly, functional tumors, metastatic lesions, 
and primary adrenocortical cancer. All functioning tumors 
should be resected. Therefore, a detailed history md physi
cal eounJnatl.on is Imperative to identify signs or symptoms 
of a fund:l.oning mass (such as hypertension or striae and fat 
redistribution). In addition. confirmatory laboratory studies 
should be performed to ewluate for elevated adrenal hor
mones (such as plasma or urinary metanephrines, urinary 
cortisol. and a dexamethasone suppression test). 

Other indications for surgery Include ominous charac
teristics on imaging (such as border irregularity, hetero
geneity, and high attenuation). In addition, lesions greater 
than 4 em in size or those enlarging by more than 0.5 em 
over 6 months on serlallmaglng should be resected due to 
an increased risk of harboring malignancy. Since this lesion 
in question is 5.5 em. it meets these criteria and therefore 
needs to be resected. Laparoscopic adrenalectomy is the 
procedure of c:hoice for an adrenal mass. A nephrectomy is 
not necessary unless the mass invades the ipsilateral kidney. 
Steroid suppression is not indicated because this tumor is 
nonfunctional. 

Also see rationale presented in Question 2E08. 
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Incidental adrenal mus 

I 
Plasma fractionated metanephrinn 
1 mg dexamethasone suppression 
Potassium, PRAIPAC measurement (if HTN present) 
AdreuaJ. cr 
AdrenalMRI 

Non-functioning Non-functioning Non-functioning Suspect non-adrenal 

Functioning 2!:6cm 4-6 c.m. <4cm malignancy 
Suspicious imaging No suspicious imaging No suspicious imaging Body imaging 
featurn features features Coll.Sider FNA 

~~on~ I Resection I Resectio~ or I 
observatton I Observation I Systemic treatment 

:1: adrenalectOmy 

Diagnosis and management of the incidental adrenal mass. PRA, plasma rani! ac!Mty; PAC, plasma aldosterone concentration; HTN, hypertension; CT, computed 
tomography; MRI, magnetic resonance imagins; FNA. fineneedle aspiration. Reprinted with permission from: Olson JA. Scheri RP. Adrenal gland. In: Mulholland 
WI, Lillemoe KD, Oofletty GM, Maier RV, Upchurch GR, eds. Greenfield's Surgery: Scientific Prinei)les & Practice. 5tlt ed. Philadelphia, PA: Lippincott Williams & 
Wilkins, 2011:1340. 

References: 
Brunt LM. Moley Jf. Adrenallnddental.oma. World J Surg. 

2001;25(7):905-913. 
Grumbach MM, Biller BM. Braunstein GD, et al. Management 

of the clinically inapparent adrenal mus (•inadentalomaj. 
Ann l"krrl Med. 2003;138(5):424-429. 
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2E14 

Key word: Treatment of Invasive Ductal 
Breast Cancer 
Author: Jacqueline Garonzik,Wang. MD, PhD 
Editor: Lisa K. Jacobs, MD 

A 4Q,year--old female has a 1.5-cm mass in her right breast. 
There are no palpable axillary nodes and her physical exami, 
nation is otherwise W'U'emarkable. She undergoes a stereotac
tic core biopsy which reveals infiltrating ductal carcinoma. 
What is the most appropriate treatment option for her? 

@ Lumpectomy alone 

® Lumpectomy and sentinel lymph node biopsy 

© Lumpectomy and sentinel lymph node biopsy followed 
by radiation 

@ Lumpectomy followed by radiation 

® Modified radical mastectomy followed by radiation if 
axillary nodes are negative 

Answer: (C) Lumpectomy and sentinel lymph node biopsy 
followed by radiation 

Rationale: 
Large clinical trials have shown equivalent BUrVival outcomes 
between mutectomy and breast-conserving therapy. Breast
conserving therapy consists of lumpectomy, an assessment 
of the draining axillary lymph node basin and radiation. A 
negative sentinel lymph node biopsy performed by an experl, 
enc:ed. surgeon is sufficient fur axillary assessment. Howevet; 
if po&iti.ve. a completion lymphadenectomy is amsidered.. For 
patients wUh Tl or T2 breast cancer treated wUh breast pres
ervation and a positive sentinel lymph node biopsy, a random
ized trial between sentinel lymph node biopsy and a:xillary node 
dissection showed no difference in survival or local recurrence. 
Regardless of axillary sampling method. all breast-conserving 
therapies must be follDwed by radiotherapy to the whole breast 
to reduce the rate of local recurrence. Patients who are can
didates for breast,conserving therapy must haw a lesion less 
than 4 em in size, favorable breast size to lesion size ratio, no 
evidence of multicentricity, no contraindication to radiation 
therapy such as prlDr radiation therapy or connective tissue 
disorders (primarily scleroderma), no evidence of skin involve
ment, and have a preference for breast,conversing therapy. 

For patients who are nat candidates for breast:~naerving 
therapy. treatment a:msiBt:s of a tot:aJ. maBtectomy with sf!IIti.
nellymph node biopsy. Indications for radiation therapy after 
a mastectomy include greater than three positive lymph nodes. 
T4 tumors (skin or chest wall involvement), or positive margins. 

References: 
Fisher B, Anderson S, Bryant J, et al. Twenty,year foUow,up 

of a randomized clinical trial comparing total mastec
tomy, lumpectomy, and lumpectomy plus irradiation fur 
the treatment of invasive breast cancer. N Elfgl J Med. 
2002;347(16):1233-1241. 

Fisher B, Dignam J, Wolmark N, et al. Lumpectomy and radia, 
tion therapy for the treatment of intraductal breast c:an, 
cer: fin.clings D:om National Surgical Adjuvant Breast and 
Bowel Project B-17./ Clln Onc<>l. 1998;16(2):441-452. 

2E15 

Key word: Treatment of Medullary 
Thyroid Cancer 
Author: Jacqueline Garonzik,Wang. MD, PhD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 45~year-old male i& referred to you for management of a 
2-cm lesion in his right thyroid lobe, which on biopsy Is found 
to be medullary thyroid cardnoma (MTC). Evaluation of 
both sides of his neck cl1nically and radiographically shows 
no eviden~ of nodal disease. When discussing management 
options, you tell him that the treatment of choic:e fur localized 
MTCis: 

@ Observation. unless he has a &mi1y history of MEN 

(!) Thyroid lobectomy 

© Thyroid lobectomy and central lymph node dissec:tl.on 

@ Thtal thyroidectomy 

® Total thyroidectomy and central lymph node di.ssection 

Answar: (E) Total thyroidectomy and central lymph node 
dissection 

Rationale: 
MTC is more aggresaive than both papillary and follicular 
carcinoma. In addition, this variant of thyroid cancer is not 
radio- or chemoresponslve and does not take up radlDactlve 
iodine, making adjuvant therapies ineffective. For these rea
sons, total thyroidectomy, as opposed to thyroid lobectomy, 
is indicated.. 

In addition. MTC has a greater predilection for multicen
trldty and early lymph node involvement than other thyroid 
cancer types. For this reason, total thyroidectomy with central 
lymph node dissection is the preferred treatment. Modified 
radical lymph node di.ssection is reserved fur patients with 
clinically positive nodes. 

References: 
Kebebew E, ltuarte P, Siperstein A, et al. Medullary thyroid 

carcinoma: clin1cal charac:teristlcs, treatment, prognostic 
factors, and a comparison of staging systems. Cancer. 2000; 
88:1139-1148. 

Kloos R, EWDS D, Francis G, et al. Medullary thyroid cancer: 
management guidellnes of the American Thyroid Assoda
tion. Thyroid. 2009;19-.565-612. 
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2El6 

Key word: Treatment of Papillary Thyroid 
Cancer with Lymph Node Metastases 
Author: Jacqueline Garonz.ik..Wang, MD, PhD 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

A 45-year.-old gentleman presents with a 2-cm left thyroid 
nodule that is biopsy-proven papillary carcinoma. Ipsilateral 
neck ultrasound demonstrates two suspldous nodes, one of 
which on biopsy shows papillary carcinoma. Definitive man
agement should include the following. 

® Total thyroidectomy 

@ Total thyroidectomy with modified rad1cal. neck 
dissection 

© Total thyroidectomy with selective lymph node 
sampling 

@ Total thyroidectomy with systemic chemotherapy 

@ Total thyroidectomy with unilateral neck radiotherapy 

Answer: (B) Total thyroidectomy with modified radical neck 
dissection 

Rationale: 
Papillary thyroid carcinoma has the best overall prognosis of 
all types of thyroid cancer. In addition, it is the most common 
thyroid carcinoma. For small lesions (less than 1 em in diam
eter), some surgeons advocate thyroid lobectomy. However, 
for lesions greater than 1 em in size, total thyroidectomy is 
indicated along with postoperative radioactive iodine treat
ment. Conventional radiotherapy is only recommended with 
recurrent, invasive, or residual disease. For patients with clini
cally or pathologically identl1ied lymph node metastases, a 
modified radical neck dissection is warranted. Given the out
standing prognosis of papillary thyroid cancex:. systemic che
motherapy is not recommended mr local disease. 

Classi!icllion scheme for regional lymph node basins in ltte neck. Reprnted 
with permission from: Miller BS, Gauger PG. Thyroid gland. In: M~holland MW, 
Ullemoe I<D, Doherty GM, Maier RV, Upcblrch GR, eds. Grsenlield's Surgely.' 
Scientific Princ~Jes & Practice. Sltt ed. Philadelphia, PA: Lippincott Wiliams & 
Wilkins, 2011:1284. 

Reference: 
Burns WR, Zeiger MA. Difl'erentiated thyroid cancer. Semin 

Oncol. 2010;37:557-566. 
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2E17 

Key word: Treatment of Parathyroid 
Hyperplasia 
Author: Jacqueline Garonzik,Wang. MD, PhD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 49~year-old female is evaluated by her primary care phy~ 
siclan for myalgias, recurrent kidney stones, and depression. 
After a thorough workup, she is diagnosed with primary 
hype.rparathyroldl.sm. Preoperative localization is attempted 
with a sestamibi scan, but the study failed to identify any 
abnormal parathyroid glanda. The patient is taken to the oper
ating room for definitive treatment. .After performing bilateral 
neck explorations, all four glands are found and appear sig
Di1icantly enlarged and abnormaL Whl.c:h of the following is 
the preferred treatment option? 

@ Biopsy of all four parathyroid glands and removal of the 
most hyperplastic gland 

® Removal of all four enlarged parathyroid glands 

© Removal of all four parathyroid glands with autotrans
plantation of half of a gland into the bracldoradialis 
muscle 

@ Removal of the largest parathyrold. gland 

(]) Removal of the t:luu largest and most vascular parathy-
roid glands 

Answer: (C) Removal of all four parathyroid glands with 
autotransplantation of half of a gland into the bracldoradialis 
muscle 

Rationale: 
The patient in the question has primary four-gland parathy
roid hyperplasia. The sensitivity of sestamibi scanning is poor 
in the setting of multiglandular disease such as parathyroid 
hyperplasia. Although In rare cases parathyroid hyperpla
sia can be sporadic, it 1s normally associated with MENl, 
MENl.A,. or isolated famll1al hyperparathyroidism. In patients 
with parathyroid hyperplasia, the recommended treatment is 
removal of all four glands with autotransplantation of a por~ 
tion of one gland in the brachlDradlalls muscle in the forearm. 
This treats the hyperparathyroidism by debulldng the glands 
and makes the residual gland easlly accessible in case the 
patient develops recurrent hyperparathyroidism. However. at 
times the autotranaplanted gland does not survive implanta
tion, making the patient permanently hypoparathyroid. for 
this reason, some surgeons prefer to only remove three and 
one half glands and leave half of one parathyroid gland in situ 
in the neck. Removal of anything less than three and one half 
glands is not sufficient in four-gland parathyroid hyperplasia. 

Reference: 
Augustine MM. Bravo PE, Zeiger MA. Surgical treatment 

of primary hyperparathyroidism. ENlocr Pract. 2011;17: 
75-82. 

2E18 

Key word: Treatment of Lymphoma of the 
Small Bowel 
Author: Jacqueline Garonzik,Wang. MD, PhD 
Editor: Barish H. Edil. MD 

A 54-year,gld man presents with worsening abdominal pain, 
nausea, vomiting, and obllipation. Plain films reveal dilated 
loops of small bowel and an abdominal computed tomogra
phy is concerning for a high-grade small bowel obstruction 
secondary to intussusception. The patient 1s resuscitated and 
taken to the operating room where he is found to have an ileal 
intwlsusception. After reduction and inspection of this seg
ment ofboweJ. a mass is felt within the involved segment. A 
frozen section of the mass is concerning for lymphoma. Surgi
c:al. management should consist of: 

@ HeUcobacter pylori treatment in the postoperative 
period 

® Inguinal lymph node sampling 

© Reduction of the intusscepted aepent of bowel and 
abdominal closure, followed by systeml.c chemotherapy 

@ Segmental resection with wide resection of the involved 
mesentery 

(]) Thorough abdominal exploration and random lymph 
node sampling 

Answer: (D) Segmental resection with wide resection of the 
involved mesentery 

Rationale: 
Small bowel tumors are rather rare. making up only 296 of new 
gastrointestinal cancers each year. Small bowel lymphomas 
aa:ount for approximately 1596 of tumors found in the small 
bowel, much less common than carcinoid tumors, which are 
the most common. Small bowel lymphomas are most com
monly found in the Ueum. These lesions are more frequent in 
immunodeficient patients (such as those with AIDS) and are 
usually non-Hodgkin B-cell type lymphomas. 

The treatment of choice for loc::alized, early,stage small 
bowel lymphoma. iB mrgical resection. including the involved 
adjacent mesentery. Abdominal exploration, nodal sampling, 
and liver biopsy of suspldous lesions are essential for stag
ing. Any suspldous-appearlng lymph nodes should be sam
pled, but random lymph node sampling is not warranted. for 
advanced small bowel lymphoma, surgical treatment consists 
only of providing tissue diagnosis and pall1atlon for complica
tions. Chemotherapy has variable cure rates for small bowel 
lymphoma. Even if frozen section were Inconclusive in the 
above scenario. resection with inclusion of the surrounding 
mesentery would llill be warranted because intussusception 
in an adult is worrisome for malignancy. H. pylori treatment 
for lymphoma is only utilized for gastric: mucosa-associated 
lymphoid tissue (MALT) lymphomas. 
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2El9 

Key word: Treatment of Toxic Nodular Goiter 
Author: Kelly Olino, MD 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

A 36-year--old woman with thyrotoxicosis and a large goiter 
extending below her sternum undergoes a radioactive iodine 
uptake study that shows multiple areas of Intense uptake. 
Which of the following is the best management for her 
condition? 

® Methimazole 

@ Propylthiouracil 

© Radioactive iocline~131 ablation 

@ Thyroid lobectomy 

@ Total thyroidectomy 

Answer: (E) Total thyroidectomy 

Radon ale: 
The above patient has toxic multinodular goiter extending 
below her sternum. Radioactive iodine treatment is used for 
patients with hip surgical risk, fur patients with previous neck 
operations, and when the size of the goiter ill small and ame-
nable to ablation. Response rates reach 80% by 6 months after 
treatment, while 1-year rates of hypothyroidism. approach 3%, 
which increases to over 60% after 25 years following treatment. 
In addition. up to 20% of patients will require ret.Teatment fol
lowing initial therapy. 

Near-total or total thyroidectomy ls curative and avoids 
recurrence but also renders the patient dependent on thy
roid hormone replacement. It is indicated in patients who are 
symptomatic from the size of the gland, in patients who are 
also in need of surgery fur hyperparathyroiclism. when there is 
a concem for cancer, and when imm.edlate rellef of symptoms 
is necessary. In the above example, a goiter of this size is likely 
to be causing symptoms in the patient due to compression of 
adjacent structures, making thyroidectomy the best option. 

Thyroid lobectomy is only indl.cated in c:a.ses of a solitary 
toxic: adenoma. Methimazole or propylthiouracil are rarely 
used a.s primary treatment options. However. pretreatment 
with methimazole is indicated in patients with hyperthy, 
roiclism prior to thyroidectomy in order to obtain euthyroid
ism, given that surgical risks are inc:reued in the presence of 
thyrotoxicosis. 

Reference: 
Bahn R, Burch H, Cooper D, et al. Hyperthyroidism and other 

causes of thyrotoxlcosis: management guidelines of the 
American Thyroid Association and American Association 
of Clinical Endoc:rinologim. Tlryroid. 2011;2:593-646. 
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2E20 

Key word: Treatment of Thyroiditis during 
Pregnancy 
Author: Kelly Olino, MD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 32-year-old woman early in her second trimester of preg
nancy presents to her obstetrician with tachycardia and 
excessive sweating. Laboratory evaluation reveals low thy
roid-stimulating hormone (TSH) with high T4 and presence 
of Thyroid Re~ptor Antibody (TRAb). The most appropriate 
treatment for thia patient is: 

® Observation 

® Total thyroidectomy 

© Treatment with methlmazole 

@ Treatment with propylthiouracil (PTU) 

® Radioactive iodine ablation 

Answer: (C) Treatment with methimazole 

Rationale: 
Treatment for thyroiditis during pregnancy depends on the 
symptoms and underlying etiology. Radioactive iodine abla
tion is never an option during pregnancy. Total thyroidectomy 
is only indicated following failure of med1cal management in 
highly symptomatic patients. 1hls option. when necessary, is 
best performed at the end of the second trimester when risk of 
preterm labor and miscarriage is lower and the fetus hu some 
Intrinsic thyroid function. 

In the above case, the patient has Graves disease, which is 
best managed by pharmacologtc therapy. Given that she Is in 
her second trimester, treatment with methimazole is the best 
treatment option. Historically, PTU was the preferred treat
ment throughout pregnancy. However. in 2009 the U.S. FDA 
recommended that treatment should be switched to methim
azole starting in the second trimester and continued through 
the time of delivery. Pro carries a risk of liver toxicity that has 
been fatal in cases. Methimazole has been found in extremely 
rare occasions to be teratogenic, which previDUllly limited its 
use during pregnancy. 

Reference: 
Stagnaro-Green A, Abal.ovich. M. Alexander E, et al.; Ameri

can Thyroid Association Taskforce on Thyroid Disease 
During Pregnancy and Postpartum. Guidelines of the 
American Thyroid Allsociation for the diasnosis and man
agement of thyroid disease during pregnancy and postpar
tum. Thyroid. 2011;21:1081-1125. 

2E21 

Key word: Treatment of Thyroid Crisis 
Author: Kelly Olino, MD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 26--year-old female who was recently diasnosed with Graves 
disease is involved in a serious motor vehicle colllslon. After 
undergoing a computed tomography (CT) scan with IV con
trast, she Is found to have pelvic fractures and multiple rib 
fractures with underlying pulmonary contusions. While in 
the intenai.ve care unit hours latei; she is noted to have a tem

perature of 39.5°C, heart rate of 130 beats per minute, oxygen 
sa.turation of 84%, and an altered mental status. After securing 
the patient's airway, the next best step 1n management ls: 

® 100 mg hydrocortisone 

@ 1,000 mg of propylthiouracil 

© 20-mg IV metoprolol 

@ Administration ofLugol solution 

® Subtotal thyroidectomy 

Answer: (B) 1,000 mg of propylthiouracll 

Rationale: 
The patient In the above dinlcaJ. situation with known Graves 
disease is In thyroid storm. Signs Include hyperpyrexia, 
change in mental status, tachycardia, congestive heart fail, 
ure, tach.yarrhythmia, and jaundice. While all of the answers 
except subtotal thyroidectomy are useful in this scenario, 
treatment for thyroid crisis should start with the administra
tion of up to a 1,000 mg load of propylthiouracil. which blocks 
both the conversion ofT4 to T3 and the synthesis of thyroid, 
stimulating hormone (TSH). Once this has been administerecl, 
Lugol solution or another form of iodine can be administered. 
This blocks both the synthesis and release of thyroid hor
mone. Propranolol and hydrocortisone can block T4 to T3 
converslon and are used as adjunct treatment. 

References: 
Bahn RS, Burch HB, Cooper DS, et al. Hyperthyroidism and 

other causes of thyrotoxicosis: management guidelines of 
the American Thyroid Allsociation and American Asso
clatlon of Clinical Endocrinologists. Thyroid. 2011,;21: 
593-646. 

Clark OH. Thyroid & parathyroid. In: Doherty GM, ed. Cur, 
nmt Diagnosis & 7reatmlmt: Surgery. 13th ed. Columbus, 
OH: McGraw-Hill Companies; 2010. 
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2E22 

Key word: Diagnosis of Lymphangiosarcoma 
Author: Seth D. Goldstein, MD 
Editor: Li8a I<. Jacobs, MD 

A 60-year-old woman presents for routine follow-up 12 years 
after a right-sided mastectomy and complete axillary lymph 
node dissedion for advanced stage breast cancer. She has been 
1n complete remission since postoperative chemotherapy but 
has sufi'ered from chronic upper extremity lymphedema. An 
asymptomatic 2--cm blue-purple nodule is noted on the lateral 
right arm along with several smaller satellite lesions. The diag
nosis of primary concern in this context should be: 

@ Basal cell carcinoma 

@ Histiocytoma 

© Lymphangiosarcoma 

@ Merkel cell cardnoma 

@ Squamoua cell carcinoma 

Answer: (C) Lymphangiosarcoma 

Radonale: 
Stewart-Treves syndrome, first desc:rlbed in 1948, is an angio-
sarcoma that develops in the setting of chronic: lymphedema. 
It generally presents as an acute worsening of edema 1n the 
presence of subcutaneous nodules that can bleed or ulcerate. 
Presentatl.on occurs at a median of about 10 years follow
ing the development of lymphedema. Although the etiology 
behind its development is unknown, it is hypothesized that 
there may be local. Immunosuppression. Early amputation or 
wide local exdsJ.on. often preceded by chemotherapy and/or 
radiation, offers the only chance for long-term survival. Even 
with these interventions, however, the prognosis is poor. 

Reference•: 
Heitmann C, lngianni G. Stewart-Treves syndrome: Lym· 

phangiosarcoma fOllowing mastectomy. Amt Plast Surg. 
2000;4.4:72-75. 

Piplnos n. Baxter BT. The lymphatics. In: Tows end CM. Beau
champ RD, Evers BM. Mattox KL, eds. Sabilton 'RI#tbook 
of Surgery. 19th ed. Philadelphia, PA: Saunders Elsevier; 
2012:1825. 

2E23 

Key word: Characteristics of Glucagonoma 
Author: Seth D. Goldstein, MD 
Editor: Barish H. EdiJ. MD 

A 55-year--old woman with a history of hypertension experi· 
enc:es rapid onset of insulin-dependent diabetes. On e:x:amina.-
tl.on she is slender and athletic. She also reports a rash that has 
appeared 1n various places. starting as raised red papules that 
subsequently bllstered and then healed from the center out
ward. What laboratory serum test is indicated in this patient? 

® Glucagon 

@ Insulln 

© Metanephrines 

@ Serotonin 

@ Somatostatin 

Answer: (A) Glucagon 

Radon ale: 
Glucagonornas are endocrine tumors of the pancreatic islet 
alpha c:eils that present with hyperglycemia and a dermatitis 
known as necrolytic migratory erythema. Diabetes occurs in 
7596 to 9596 and nec:rolytic migratory erythema in appro:xi~ 
mately 65% to 70% of patients with gluc:agonoma. The diag
nosis is confirmed with a markedly elevated plasma glucagon 
level. Pancreas-protocol triple phase computed tomography 
is 111ed to localize the dillease and evaluate for the presence 
of possible metastatic dillease, which can be present in 50% to 
9096 of patients. The only curative therapy for glucagonoma is 
surgical resec:tl.on. Most glucagonomas are located In the tail 
or body of pancreas, and are best treated with a distal pan· 
c:reatec:tomy and splenectomy. Somatostatin analogues such 
as oc:treotide inhibit the release of glucagon and are 111ed to 
effectively control symptoms related to gluca.gonoma. 

Glucaconoma 
Parameter 
Symptoms 

Diagnostic tests 

Description 
Dermatitis manifested as necrolytic 
migratory erythema 
Stomatitis 
Catabolic state: weight loss 
H)1)erglycemia 
H)1)oproteinemia 
Serum glucagon measurement 
Serum amino acid profile 

Anatomic localization Most in body and tail of pancreas, with 
liwr metastases 

Reprirrted with permission from: Kenfl8tfy EP, Brody JB, Yeo CJ. Neoplasms of 
Ute endocrine pancreas. In: M~tlolland MW, Ullemoe KD, Doherty GM, Maier 
RV, Upchii'Ch GR, eds. Greemield's Sut!Iery; Scientific PrinciPles & Pnlctice. 
5th ed. Pllilatlelphia, PA: Uppileott Williams & Wilkins, 2011:867. 
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2E24 

Key word: Diagnostic Test for Pituitary Tumor 
Author: Seth D. Goldstein, MD 
Editor: Pamela A. Lipsett, MD, MHPE, FACS, FCCM 

A 44--year-old woman presents with a 6-month history of 
weight gain. wor1ening diabetes, and abdominal striae. 
Plasma adrenocorticotropic hormone (ACTH) and serum 
cortisollevels are high. Serum cortisol does not suppress after 
low-dose (1-mg) dexamethasone administration but does 
suppress after high--dose administration. Pituitary magnetic: 
resonance imaging (MRI) i& obtained, and no large masses are 
appreciated. What i& the next step in diagnosis? 

@ 24-hour urine A.CTH 

@ Bilateral adrenalectomy 

© Cosyntropln stimulation test 

@ Inferior petrosal sinus sampllng 

® MRl of the chest. abdomen and pelvis 

Anrwar: (D) Inferior petrosal sinus sampling 

Rationale: 
Cushing syndrome is classified by whether it is ACI'H indepen
dent or ACTH dependent. A.C'fH.independent Cushing syn
drome is most commonly due to exogenous adrnlnlstratl.on of 
glucocortlcoids or less commonly due to autonomous seaetlon 
of corUsol. by the adrenal glands from a tumor or hyperplasia. In 
the case of a solitary cortisol-producing tumor, adrenalectomy 
is curative. A.CTH-dependent Cushing syndrome can result 
from a pituitary source (Cushing disease) or from an ectopic 
source (such as in paraneoplastk: syndromes). In this patient, 
the serum cortisol and ACTii levels are elevated, with the high
dose dexamethasone suppression test causing suppression of 
corti&ollevell. Thiutronglypoint:s toward a pituitary 1ource for 
increased ACTH rather than an ectop.ically producing tumor. 
MRl only demonstrates pituitary lesions in 50% of cases given 
that many of these tumors are micro adenomas. Thus, inferior 
petrosal sinus sampling is required for localization of the lesion 
prior to t:ran&-sphenoidal resection. If the high-dose dexametJ:t.. 
asone suppression test was negative, then an eaopic source 
with computed tomography (CT) or MRI loc:aUzatlon would be 
indicated. B.Uateral. adrenalectomy would only be indicated for 
recurrentlre&ac:tory Cushing disease. 

Reference: 
Fi~erald PA. Endocrine disorders. In: Papadakis MA, 

McPhee SJ, Rabow MW; eds. Cumm.tMedicalDiagno&i.s 1}, 

IreatnwJt 2013. New York, NY: McGraw-Hill; 2013. 
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2E25 

Key word: Treatment of Hypercalcemic Crisis 
Author: Seth D. Goldstein, MD 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

A SO-year--old woman scheduled for parathyroidectomy pres-
ents to the emergency department with nausea, vomiting, and 
altered mental status. Laboratory analysis reveals serwn cal
ciwn of 16 mgtdL. In addition to IV fluids, the best medica
tion to give immediately would be: 

@ Calcitonin 

@ Furosemide 

© Mithramycin 

@ Prednisone 

® Zoledronic: acid 

Anawer: (B) Furosemide 

Radon ale: 
Prhnary hyperparathyroidism ls due to the unregulated 
secretion of parathyroid hormone (PTH) from the parathy, 
roid glands. Secretion can be &om one gland (adenoma or 
carcinoma) or from multiple glands (hyperplasia or multiple 
adenomas). Hypercalcemic crlsls is characterized by nausea, 
vomiting, muscle weakness, and polyuria and can occur with 
hyperparathyroidism, paraneoplastic syndromes (through the 
release of PTH-related protein), rare cases of parathyroid car
cinoma, acute vitamin D intoxication. and granulomatous cfi&.. 
eases. Treatment involves aggressive hydration and therapy to 
excrete calcium. Hydration, preferably with normal saline. ls 
important to correct the volume depletion that is typically 
present, as urinary excretion of c:alc:iwn is impaired in states 
of hypovolemia. A loop diuretic such as fur01emide should be 
included to prevent volume overload and also to inhibit renal 
resorption of calcium. 

Zoledronic acid, which is a bisphosphonate, has a longer 
onset of action and would be used in chronic management of 
the hypercalcemic state. Calcitonin. which has a rapid onset 
of action in lowering calcium. levels, can also be added but is 
only efficacious for 24 to 48 hours. Steroid therapy and mith
ramycin are less commonly used. Steroids have a more valu, 
able role if the caUBe of hypercalcemic crisis is sarcoidosis or 
other forms of granulomatous diseue. Hemodialysis can also 
be used in treatment to lower calcium. levels. 

Reference: 
Lal G, Clark OH. Thyroid, parathyroid, and adrenal. In: Bru

nicardl FC, Andersen DK, Billiar TR, Dunn DL, Hunter 
JG, Matthews JB, Pollock RE, eds. Schwartz's Principles of 
Surgery. 9th ed.. Columbus, OH: The McGraw-Hill Com
panies; 2010. 

2E26 

Key word: Blood Supply of Latissimus Dorsi 
Myocutaneous Flap 
Author: Raja Mohan, MD 
Editor: Anthony P. Thfiu:o, DDS, MD, FACS 

A thin 55-year-old female underwent a right mastectomy for 
ductal carcinoma 2 months ago followed by immediate till sue 
expander based reconstruction . .After receiving a short course 
of radia.t!Dn therapy, the tissue expander became exposed and 
had to be removed. In order to provide more robust coverage. 
a latissimus dorsi myocutaneous flap was chosen since other 
flap options were not possible due to the patient's body habi
twl. What is the blood supply for this flap? 

® Axillary artery 

@ Dorsal scapular artery 

© Lateral thoracic artery 

@ Subscapular artery 

® Thoracodorsal artery 

Answer: (E) Thorac:odorsal artery 

Radonale: 
The latissimus dorsi musculocutaneous flap is based on the 
thoracodorsal artery and is a reliable source of muscle and fat 
that can even be used with tissue expanders or implants for 
breast reconstruction. The thoracodorul. artery ls a branch 
of the subscapular artery, which comes off the axillary artery. 
The lateral thoracic artery is one of the branches of the axil, 
lary artery. 

Reference: 
Hammond DC. Latissimus dorsi flap breast reconstruction. 

Clln Plast Surg. 2007;34(1):75-82. 
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Key word: Etiology of Impaired Glucose 
in Type II Diabetes 
Author: Joshua C. Grimm. MD 
Editor: Andrew M. Cameron, MD, PhD 

Which of the follow is true con~ming glucose intolerance in 
type n diabetes mellitus? 

® An increase in endogenous glucose production is by 
itself the cawative factor of hyperglycemia in type ll 
diabetes mellitus 

@ Global control of gluconeogenesis ill mediated by a 
cyclic AMP regulated klnase 

© Gluconeogenesis cx:curs solely in the bone marrow 

@ Gluconeogenesis occurs solely in the liver 

® Glucose-6-phosphate can easily dJ1fuse into and out of 
cells involved in glucose metabolism 

Answer: (B) Global control of gluconeogenesis is mediated by 
a cyclic AMP regulated kinase 

Rationale: 
Type II diabetes mellitus is characterized by both defects in 
insulin secretion and function. It has been hypothesized that a 
defect in suppresaion of gluconeogenesis reault:s in hyperglyce
mia. insulin resistance, and decreased glucose-mediated insu
lln secretion. Although most of this glucose produc:tion takes 
pia~ in the liver, approximately 40% occurs in the kidney. 

It is important to remember that several rate-limiting 
enzymes (phosphoenolpyruvate carbo:x:ykinue. fructose-1,6-
bisphosphatase, and glucose-6-phosphatase) are controlled 
by insulin, and thus any defect in suppression of this pathway 
can lead to hyperglycemia. These enzymes are phosphorylated 
and therefore, activated by the key regulatory enzyme Protein 
kinase A. One of the final steps in both gluconeogenesis as 
well as glycogenolysis is ac:tivation of glucose-6-phosphatase, 
which cleaves a phosphate group to release a free glucose 
molecule. This glucose molecule can then traverse the cellu
lar membrane, whereas movement of gluco.se-6-phosphate is 
restricted. 

Reference: 
Mangiafico SP, Lim SH. Neoh S, et aL A primary defect in glu

cose produc:tion alone cannot induce glucose intolerance 
without defects in insulin secretion. J EndocrlnoL 2011; 
210:335-347. 

2E28 

Key word: Impairment of PTH Production 
Author: Seth D. Goldstein, MD 
Editor: Alan P.B. Dackiw, MD, PhD, BSc, BSc(Med), FACS, 
FRCSC 

A 73--year-old man who underwent a right thyroid lobectomy 
for a subcentimeter nodule 1 year ago now has persistent 
hypocalcemia refractory to increasing levels of vitamin D and 
calcium supplementation. He admits to ha:ving little appetl.te, 
a poor diet, and heavy alcohol use. On review of his hospital 
records, his serum calcium immediately postoperatively was 
normal. Treatment consideration should include: 

® An appetite stimulant 

® Diagnostic workup for malabsorption 

© Magne&lum supplementation 

@ Neck exploration to locate residual parathyroid 
glands 

® Phosphorus supplementation 

Answer: (C) Magnesium supplementation 

Rationale: 
Devucularization of the parathyroid glands with resultant 
hypocalcemia is a concem following thyroid surgery, but 
should not be as great a consideration after lobectomy, as the 
contralateral neck is untouched. Furthermore. this patient's 
hypocalcemia is refractory to supplementation and was noted 
to be normal postoperatively. The question stem does not 
mention any diarrhea or slgnificant: resection of bowel, mak
ing malabsorption also highly unlikely. In patients who are 
heavy alcohol users with overall poor nutritional status, low 
magnesium levels are common. Magnesium is a necessary 
cofactor for parathyroid hormone (PTH) production by the 
parathyroid gland. In this case the low magnesium levels are 
caWiing the hypocalcemia and only by first giving magnesium 
supplementation can the cal dum levels be normalized. 

Reference: 
Lal G, Clark OH. Thyroid, parathyroid, and adrenal. In: Bru

nicardi FC, Andersen DK, Billiar TR. Dunn DL, Hunter 
JG, Matthews JB, Pollock RE, eds. Schwartz's Principles of 
SIIJ'fPY. 9th ed. Colwnbw, OH: The McGraw-Hill Com
panles;2010. 
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2E29 

Key word: Phosphorus Level in 
Hyperparathyroidism 
Author: Seth D. Goldstein, MD 
Editor: Alan P.B. Dac:kiw, MD, PhD, BSc, BSc(Med), FACS, 
f.RCSC 

A 49-year-old woman with diabetes and chronic renal insuffi.. 
dency (creatinine 1.5 mg/dL) presents with a serum calcium of 
11.4 mgldL. Parathyroid hormone (PTH) is 70 pg/mL, phos
phorus is 1.8 mg!dL, and vitamin Dis 35 nglmL. The next best 
step is to prescribe: 

® Calcl.mimetic 

@ Oral magnesium 

© Oral phosphate binder 

@ Sestamibi localization acan 

@ Vitamin D supplement 

Answer: (D) Sestamlbi locallzation scan 

Radon ale: 
Primary hyperparathyroidism is unregulated secretion of 
PTH from one or more parathyroid glands. 8096 of cases are 
caused by solitary parathyroid adenomas. PTH leads to an 
increue in serum calcium by stimulating bone breakdown 
with the release of calcium and phosphorous, increasing intes
tinal absorption of calclwu via increasing levels of caldtrlol 
from the kidney, and increasing renal reabsorption of calcium. 
Phosphorus reabsorption in the kidney is decreased leading 
to lower serum levels. Secondary hyperparathyroidism may 
be due to vitlllnin D deficiency, but the level de«ribed above 
1s normal. Secondary hyperparathyroldlsm can also be sec
ondary to chronic renal Wlure in which long-standing hypo
calcemia and hyperphosphatemia are stimuli for parathyroid 
gland enlargement. Despite her hi.atory of renal insufficiency, 
the values presented in this question are consistent with pri
mary hyperparathyroidism with an elevated PTH. elevated 
calcium, and low phosphorus level, making surgical resection 
the indicated treatment. In order to perform minimally inva-
sive parathyroidectomy, the next step prior to surgery would 
be localization with a sestamlbl scan. 

Reference: 
Fitzgerald P. Endocrine disorders. In: Doherty GM, ed. Cur

rent Medical Diagnosis & Treatment. 51st ed. Colwubus, 
OH: The McGraw-Hill Companies; 2012. 
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A 45-year-old man on high-dose oral steroids for ulcerative 
colitis presents for colectomy due to toxic megacolon. Post
operatively, he Is lethargic and suJiering from hypotension 
refractory to fluids and Is begun on vasopressors. You wish to 
perform a diagnostic test for adrenal insu11idency. What 1s the 
correct test to evaluate this diagnosis? 

® 1-mg dexamethasone administtation at 11 pm with 8 am 
cortisol level 

@ 2-mg dexamethasone administtation at 11 pm with 8 am 
cortisol level 

© Serwu adrenocorticotropic hormone (ACTH). 250-mcg 
cosyntropin administration, and repeat serum ACTH at 
30 and 60 minutes 

@ Serwu cortisol, 1-mg dexamethasone administration, 
and repeat serum cortisol at 30 and 60 minutes 

@ Serwu cortisol, 250-mcg cosyntropin administration, 
and repeat serum cortisol at 30 and 60 minutes 

Answer: (E) Serum cortisol, 250-mcg cosyntropin adminis
tration, and repeat serum cortisol at 30 and 60 minutes 

Rationale: 
Primary adrenal insufficiency re.rul.ts directly from adrenal 
gland disease secondary to such entities as autoimmune cfi&... 
ease, hemorrhage/infarction, drug side e1Ittts, neoplasm, or 
lnfections such as tuberculosis, HIV or disseminated funge
mia.In these cases, ACTH levels will be elevated, and cortisol 
levels will be low. Adrenal imufficien.cy of critical illDeas can 
also be included in this category. Secondary adrenal insuffi.
dency Is due to low levels of ACTH due to pituitary disease, 
and tertiary adrenal insu1fidency 1s due to low levels of CRH 
at the level of the hypothalamus and is seen following resolu
tion of Cushing syndrome or rapid withdrawal of exogenous 
glucocortico.ids. 

Acute adrenal insu1fidency causes marked hypotension 
and can be rapidly diagnosed with cosyntropln stimulation 
test. The cortisol stimulation test consists of serum cortisol 
measurement, administration of the ACTH analog cosyn
tropln, and repeat measurements of serum cortisol at 30 and 
60 minutes. Interpretation of the stimulation test Is contro
versial, but peale cortisol levels of less than 20 ~tg/dL suggest 
adrenal insufficiency. In cases of critical illness or sepsis, the 
interpretation of the C05)'Dtropin testil also controversial, and 
an increase from baseline to stimulated cortillol release should 
be >9. Dexamethasone suppression tests (either low or high 
dose) are used to diagnose Cushing syndrome. 
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A 37-year-old man has had persistent peptic ul~r disease 
despite appropriate medical therapy and biopsy--confirmed 
eradication of Hellcobacter pylori. Serum gastrin level, mea
sured off acid-suppressing therapy, is 378 pg/m.L (normal 
<100 pglml) • .After a 2 unit/kg dose of intravenous secretin, 
his gastrin level increases by 452 pglmL above baseline, con
firming the diagnosis of gutrinoma. His past medical history 
is unremarkable, and his phys.ical examination is noted only 
for gynecomastia. Wh1ch of the following is true with regards 
to the management of gastrlnom.a? 

@ If localization cannot be achleved with noninvasive test
ing, medical management with proton pump lnhibitors 
and octreotide is indicated 

® If preoperative imaging shows distant metastases, 
surgery is contraindicated and chemotherapy with 
Bl:reptozocin, !)..fluorouracil, and doxorubicin llhould be 
initiated 

© 1f the tumor cannot be demonstrated by operative 
exploration, potential surgical interventions are llmited 
only to partial vagotomy 

@ Preoperative biochemical testing llhould include mea~ 
surement of serum calcium to rule out associated dis
orders 

(]) Right upper quadrant ultrasound is the most sensitive 
localizing modality 

Answer: (D) Preoperative blDchemical testing should illdude 
measurement ofserum cal.clum to rule out associated disorders 

Rationale: 
Approximately 75% of gastrlnomas occur spontaneously, and 
25% are related to the multiple endocrine neoplasla syndrome 
type I (MENl). MENl is a clinical syndrome caused by muta
tion~ in the tumor suppressor gene MENIN. Its three major 
components are parathyroid hyperplasla, pituitary adenomas, 
and pancreatic endocrine neoplasms. Of these three diseases, 
parathyroid hyperplasia is the most 11keJ:y to occur, with 90% 
of MENl patients aHected. Islet cell neoplasms affect 3096 to 
80%, and pituitary neoplasms occur in 15% to 50%. Due to 
the risk of perioperatlve hypercalcemic crisis, patients with 
gastrinoma should be screened for parathyroid disease. If 
present, they llhould undergo subtotal parathyroidectomy or 
total parathyroidectomy with autotransplantation before their 
abdominal operation. 

Gastrlnomas associated with MENl are more likely to be 
smaU, multiple, and undetectable; as such, surg1cal. therapy is 
less likely to be succes.sful at achieving cure. Localization is 
the first step in surgical therapy; transabdominal ultrasound 
and cro!IS sectional imaging are insi!Illlitive modali.tie.s due to 
the small size of most gastrlnomas and their sl.milar densities 
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compared with surrounding pancreatic tissues. More sensi
tive modalities Include endoscopic ultrasound. percutaneous 
transhepatic venous sampllng, and somatostatin receptor 
scintigraphy. When gastrinomas cannot be 1dentl1ied with 
preoperative imaging, operative exploration and intraopera
tive ultrasound of the "gutrinoma triangle" is indicated. If a 
tumor still cannot be Identified either by palpation or ultra
sound. operative options Include partial vagotomy for symp
tomatic reliet: empiric pancreaticoduodenectomy with clistal 
gastrectomy, and total gastrectomy. Octreotide and proton 
pump inhibitor therapy may be of palliative benefit in patients 
whose tumors cannot be localized even after operation, or in 
patients with unresectable metastases. For patients with met
astatic disease, debulking is still indicated for symptomatic 
relie£ The standard chemotherapeutic regimen consists of 
streptozocin. 5-fl.uorouracil. and doxorubicln. although these 
are associated with a response rate of <50%. 
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Mulholland Mw. Lill.emoe KD, Doherty GM. Maier RV, 
Upchurch GR, eels. Gremfodd'& Surgery: Sckmtific Prln
cipks & Practice. 4th ed. Philadelphia, PA: Lippincott 
Williams & Walkins; 2006: 880-891. 
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Breast enlargement in men (gynecomastia) is caused by~ 
action of: 

®Androgens 

@ Estrogens 

© folll.cle-stlmulatlng hormone (FSH) 

@ Luteinizing hormone (LH) 

®Oxytocin 

Answer: (B) Estrogens 

Radonale: 
Gynecomastia is defined as a benign enlargement of male 
breut: till sue due to proliferation of the glandular component 
and is the most common breast condition in men.lt is thought 
to represent an Imbalance between the stimulatory effect of 
estrogens and the inhibitory effect of androgens 1n the breast 
tissue. This usually results from an increased concentration of 
estrogen or it& precursors. It may also result from decreased 
androgens levels, through either reduced secretion,. increased 
metabolism. or increased binding to sex hormone-binding 
globulin (SHBG). It may also arise under normal physiologic 
hormonal levels when there is an abnormal tissue response 
due to an underlying defect at the receptor level. 

Ph}'lioloaic: gynecomastia develops in 50% to 70% of 
healthy boys during puberty, most likely due to a relative 
imbalance in the androgen-to-estrogen ratio, and resolves 
spontaneously in most cases within 1 to 2 years, with less 
than 20% of men having gynecomastia by the age of20 years. 
Numerous medications have been associated with gyneco
mastia. including hormones (androgens, anabolic steroids), 
antibiotics (metronidazole, ketoconazole), calcium channel 
blockers, spironolactone, 11,-receptor blockers, highly active 
antiretroviral therapy (HAART), and antipsychotic: agents. 
Liver cirrhosis and hyperthyroidism can also lead to gyneco
mastia due to increased peripheral conversion of androgens 
to estrogens and increased serum SHBG levels, which subse
quendy lead to decreased free testosterone levels. Testicular 
neoplasms (e.g., Sertoli cell tumors), or feminizing adrenal 
tumors can also lead to gynecomastia, due to an excess pro
duction of estrogens. Primary hypogonadism of any cause 
(e.g., Kllnefelter syndrome, testicular trauma. mumps orchi
tis) can result in gynecomastia. A deti.clency of testosterone in 
these cases contributes to a relative estrogen excess. Chronic 
renal failure also predisposes to gynecomastia, due to Leydig 
cell dysfunction. Breast cancer is diagnosed in only about 1% 
of cases of gynecomastia. 

Clinlcal evaluation of a man with gynecomastia includes a 
thorough history and physical examination, including exami
nation of the testicles. Laboratory tests to evaluate liver, kid
ney. and thyroid function. as well as meuurem.ent of serum 
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testosterone. LH. FSH. and prolactin should be performed. 
If a testicular tumor is suspected. an ultrasound ex.amlnation 
may be helpful in identifying the neoplasm. along with serum 
tumor markers such as ~-HCG or alpha-fetoproteln (AFP). 
Similarly, computed tomography of the adrenals may be help
ful if an adrenal neoplasm is suspected on clinical ground&. 

Management of gynecomastia depends on etiology, dura
tion. and severity of disease. For asymptomatic: adolescents, 
only observation with follow-up reevaluation is needed. For 
asymptomatic: men with long-standing stable gynecomas
tia, no specific treatment may be nece!ISill')'. Aclminim'ation 
of tamoxifen is emerging as an effective therapy in many 
insWlces of asymptomatic: gynecomastia when no 1dentl1iable 
cause is found. In men with persistent gynecomastia, surgery 
(liposuction, breast reduction) may be indicated. 
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Active external rewarming, 77 
Acute adrenal insufficiency. See Addisonian 

crls~ 

Acute gastric dilatation, 124 
Acute hemolytic transfusion reaction, 101 
Acute ischemia of lower extremity, 190 
Acute paronychia, 376, 377{ 
Acute respiratory distress syndrome (ARDS), 

63-64, 64f, 440 
diagnostic criteria for. 64t 
inhaled nitric oxide in, effects of, 441 
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Adrenocorticotropic hormone {ACTH), 231, 
478 

Adverse event, 368 

Advisory Committee on Immunization 
Practices {ACIP), 62 

Afferent limb obstruction, 130 
Afterdrop, 77 
Air embolus, treatment of, 176-177 
Airway obstruction, in inhalational burn 

injury victims, 80 
Aldosterone, 156, 471, 471f, 471 t 
Aldosterone-secreting tumors, urine 
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syndrome (ARDS) 
Arptroban. 339 
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Aspirin, 110, 342 
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Bacteroides vulgatus, 90 
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high-risk, pathologic diagnosis ot; 481 
invasive du~ 484 
lobular carcinoma in situ, 232 

negative sentinel lymph node biopsy for, 
481-482, 481t 

phyllodes tumors, 230 

risk factors for development of, 162 
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Burn wound infection. 222 
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Candida kruse~ 363 
Capsule endoscopy, 410 
Carcinoembryonic antigen (CEA), 415 

Carcinoid syndrome, 142 
Carcinoid tumors, 142, 355, 394 
Cardiac complications 

perioperatlve, estimation of, 74-75 

refeeding syndrome and, 325-326 
Cardiac output (CO), calculation of, 188 
Cardiac physiology, in infants, 443 
Cardiac tamponade, 182 
Cardiogenic shock, 193 
Carina! pneumonectomy, 355 
Carotid artery endarterectomy, 92-93 

Carotid fibromuscular dysplasia, 189 
Carpal tunnel syndrome, 449 
Case-control studies, 370 
CASS triaL 75 
Catheter, epid~ 319 
Caustic ingestion, 112-113 
CCK. See Cholecystokinin (CCK) 
Cen~r for Disease Control, 62 
Central venous cathmrization, 182 

Cerebral perfusion pressure (CPP), 211,451 
Cerebral trauma, 221 
Cetuximab,370 
Chest pain, tearing, 183-184 
Child-Pugh classification, 417t 
Chlamydia trAchomatia, 460 
2-Chloroprocaine,61t 
Cholecys~my, 60, 152 

after myocardial infarction. 406 
Cholecystokinin (CCK), 147, 150 
Cholecystokinin-cholescintigraphy 

(CCK-CS), 152 

O!oledochal cysts, 135 
classification ot; 135-136, 136£ 

type I cysts, 135 
type II cysts, 136 
type III cysts, 136 
type N cysts, 136 

management of, 136 
Chronic obstructive pulmonary disease 

(COPD),175 

Chronic pancreatitis, 139 
and common bile duct strictures, 125 

Chronic renal fallure (CRF), 55 
Ciprofloxacin, 81 
Cirrhosis, 58 
Cisplatin, 121- 122 
Clindamycin, 114 
OopidogreL 173 
Oopidogrel-associa~d coagulopathy, 336 

Clostridium dlfficile, 328 
colitis, surgical treatment of, 404 
infection in pregnancy, 114 

Coagulopathy, 55 
c~ embolus, 60 
Colles fracture, 226 
Colon cancer 

adjuvant therapy for, 316-317 
metastases to liver, 110 
staging of; 316t-317t 

Colonic perforation, colonoscopy and, 397 

Colonic pseudo-obstruction, 117- 118,118f 
Colonoscopy, 397, 410 

lower gastrointestinal bleeding and, 410 
Colorectal cancer, 159, 161£ 

recurrence of, surveillance for, 414-415 
staging ot; 160t 

Colorectal polyps, 403 
Colostomy, dark bowel in, 124 
Common bile duct, 385 

exploration, 120 
injury to, laparoscopic cholecy~ctomy 

and, 122, 122£ 399 
strictures, 125, 125f 

Common iliac ~ry. occlusion of, 175 
Common peroneal nerve 

injury to, lithotomy positioning and, 358 

paralysis ot; 449 
Communicating hydrocele, 354 
Compartment syndromes, 225, 235 

Complex regional pain syndrome (CRPS), 375 
management of; 376 
stages of, 375-376 
typel, 375 
type II, 375 

Component separation, for ventral hernia 
repair, 347-348, 348f 

Compression fractures, thoracolumb~~~; 
456-457 

Computed tomography, for ovarian vein 
thrombosis, 464 

Confidence in~rvals, 98 
Conjugated estrogens, 55 
Conn syndrome, 156 
Constipation. 216 
Contraction alkalosis, 79 
Copper deficiency, 95 
Cord hydrocele, 354 
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Core-needle biopsy, for intraductal 
papilloma, 240 

Core temperature in operating room, 
maintenance of, 72 

Coronary artery bypass grafting (CABG), 
75,426 

Corpus luteum cysts, 459 
CPP. See Cerebral perfusion pressure (CPP) 
Critically ill patients 

daily caloric requirements in, 366 
enteral nutrition vs. parenteral nutrition 

in, 353 
Critically ill surgical patients, invasive fungal 

infection in, 363 
Crohn disease, 111 
Cross-sectional surveys, 370 
CRPS. See Complex regional pain syndrome 

(CRPS) 
Cryoprecipitate, 55, 102, 336 
Crystalloid solutions, intravenous, 78t 
Cushingsyndrome,231 

ACTH-dependent, 490 
ACTH-independent, 490 

Cyclosporine, 335 
Cystic duct, anatomy o£ 385 
Cystine stones, 416 
Cytochrome P450 enzyme CYP3A, 377 
Cytokine therapy, for renal cell carcinoma, 368 

D 
Dark Stoma, 124 
DDAVP. See Desmopressin (DDAVP) 
Deep peroneal nerve, 204, 449 
Deep venous thrombosis (DVT), 219-220 
Delayed hemolytic transfusion reaction. 101 
Delayed primary wound closure, 222 
Depressed skull fractures, 457-458, 458t 
Dermoid tumors, 460 
Descriptive statistics, 97, 371 
Desmopressin (DDAVP), 55, 91, 336, 343 
Dexamethasone suppression tests, 493 
Dezocine, 334 
Diabetes 

as contraindication to kidney donation, 202 
plantar ulcers in, 178 

Diabetes mellitus, type IL 492 
Dialysis, 55 
Diarrhea, and mycophenolate mofetil, 335 
Digital paresthesias, 449 
Direct thrombin inlubitors, 339 
Direct venous cannulation, 191 
Distal radius fracture, associated injury with, 

448t 
Distal revascularization-intervalligation 

(DRIL) procedure, for ischemic steal 
syndrome, 441-442, 442£ 

Diverticular disease, initial management of, 
390 

Dopamine, 351 
Doxacurium, 96 
Ductal carcinoma in situ (DCIS), 236 
Duodenal carcinoid, 397 
Duodenal diverticula, 144 
Duodenal gastrinomas, 138 
Duodenal obstruction, in Crohn disease, 111 

Duodenal stump insufficiency, 386 
Duodenal stump leakage, 130 
Duodenal ulcers 

bleeding, 151, 15lf 
risk of rebleeding o£ 393 

Duodenojejunal adenocarcinoma, 123 
Duodenojejunostomy, 123 
Duplex Doppler ultrasonography, for venous 

valvular competency, 191 
Duplex ultrasonography, 427 
Dutch Bypass Oral Anticoagulants or Aspirin 

(BOA) triaL 173 
Dysphagia, 129, 389 
Dyspnea on exertion, 437 

E 
Early Breast Cancer Trialists' Collaborative 

Group,233 
Ebstein anomaly, 198 
Echinococcalliver cyst, 391 
Echinoooccus,155 
Echinococcus multilocularis, 391 
Ectopic pregnancy, 458 

ruptured, 458 
Electrolyte abnormalities, with pyloric 

stenosis, 381 
Electrolyte disturbances, refeeding syndrome 

and, 325-326 
Embolectomy, percutaneous, 168 
Embolic disease, 190 
Embolus 

COv60 
postmyocardial infarction, 168 

Emphysematous cholecystitis, 71 
antibiotic treatment o£ 71 

Empyema, 429 
Endoleaks, 171, 430, 430f 

classification. 171 
definition, 171 

Endometrial adenocarcinoma, 232 
Endoscopic retrograde 

cholangiopancreatography (ERCP), 
120,391 

Endoscopic staple diverticulectomy, 401 
Endoscopic ultrasound, 255, 389, 397 
Endoscopy, 389 
Endovascular aneurysm repair (EVAR), 171, 

428 
Endovascular stenting, of superior vena cava, 

179 
End-stage liver disease, liver transplant in, 74 
Energy requirements calculations of, 366 
Engineering, 455 
Entamoeba histolytica, 154, 394 
Enteral nutrition, 353 
Enterobacter, 169, 170 
En~rococcus foecalia, 90 
Enterokinase, 158 
Epidermoid cancer of neck lymph nodes, 211 
Epididymitis, 462 
Epidural analgesia, characteristics of; 319 
Epidural anesthesia, 423-424 
Errors, in health care, 323. See alao Human 

errors 
Escherichia coli, 90, 338, 379 
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Esophagealleiomyomas, 133-134, 133f 
Esophageal manometry, 389 
Esophageal perforation 

causes o£ 115 
clinical presentation of, 115 
treatment of, 115-116 

Esophagectomy, 138, 385 
Esophagogastroduodenoscopy, 389 
Esophagoscopy, in esophagealleiomyomas, 

133 
Ethical issues, in injury prevention, 450-451 
European Carotid Stenosis Trail (ECST), 92 
Excisional biopsy 

of breast mass, 477 
with wire localization, 236 

Expanded polytetrafluroethylene (ePTFE), 
169 

Expiratory reserve volume (ERV), 435t 
Exploratory laparotomy, for stone removaL 

118 
Extended left hepatectomy, 110 
External branch of superior laryngeal nerve 

(EBSLN), 479, 479f 
Extralobar sequestration of lung, 198 
Extraperitoneal bladder rupture, repair o£ 

468 

F 
Facial nerve injury, 453 
Factor IX deficiency, 372 
Factor VIII deficiency, 372 
Fall, hyperflexion and axial loading injury 

after, 448f 
Familial adenomatous polyposis (FAP), 56 
Fasciotomy, cal£ 204 
FAST. See Focused abdominal sonography 

for trauma (FAST) 
Fecal bacterial flora, 90 
Femoral hernia, incarcerated, 323-324 
Femoral nerve block, complications and 

treatment, 337 
Fentanyl, in critically ill patients, 334 
Fetomaternal hemorrhage (FMH), 374 
FFP. See Fresh frozen plasma (FFP) 
Fiber supplementation, 110 
Fibromuscular dysplasia (FMD), 189 
Fick equation, 188 
Fine-needle aspiration (FNA) 

for salivary gland neoplasms, 213 
for solitary thyroid masses, 216 
of thyroid nodule, 241 

Fistula-in-ana, 400, 401f 
Fistulotomy, 400 
Fitz-Hugh-Curtis syndrome, 460 
Fluconazole, 363 
Flumazenil, 380 
5-fluorouracil,121,228 
FNA. See Fine-needle aspiration (FNA) 
Focal nodular hyperplasia (FNH), ofliver, 

132, 132£, 409 
Focused abdominal sonography for trauma 

(FAST), 218, 459 
Follicular carcinoma, 228, 237 
Follicular cysts, 459 
Football injuries, 205 
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Forced-air warming devices, 72 
Foregut symptoms, evaluation of, 389 
Fournier gangrene, 73, 338 
Fractures, supracondylar, 209 
Frank-Starling relationship, 436 
Fresh frozen plasma (FFP), 72, 102, 336 
Full-thickness skin grafts (FTSGs), 207 
Functional residual capacity (FRC), 435, 435t 
Fungal infection, invasive, 363 
Furosemide, 491 

G 
Gallbladder carcinoma, 127t 
Gallstone ileus, 118 
Gallstone pancreatitis, 398 
Gartland classification, fur supracondylar 

fractures, 209 
Gas bloat syndrome, 129 
Gas embolism. 60 
Gastric adenocarcinoma, 398, 415 
Gastric outlet obstruction, 156 
Gastric stasis, 129 
Gastric tube, arterial supply for, 116, 117f 
Gastric ulcers, 414 
Gastrin,147,150,228,418 

mechanism of action o:(. 148 
Gastrinomas, 138, 233, 234f 

duodenal, 138 
MEN1 and, 494-495 

Gastrinoma triangle, 233, 234f 
Gastroduodenal artery (GDA), 151 
Gastroepiploic artery, right, 116 
Gastrointestinal protein absorption, site o:(. 

413 
Gastrointestinal stromal tumors (GISTs), 

141 
GCS. See Glasgow Coma Scale (GCS) 
General anesthesia, 378 
Genitofemoral nerve (GFN), 357 
Gingival hyperplasia, 335 
Glasgow Coma Scale (GCS), 210, 221, 378, 

455-456, 455t 
Glossitis, 327 
Glucagonomas,489,489t 
Gluconeogenesis,492 
Glutamine, 367 
Glycopyrrolate, 341, 378 
Graft failure, 169 
Graft infection, 169 

Staphylococcus epidermidis and, 170 
Graft patency, 173 
Grand mal seizures, lidocaine and, 329 
Gunshot wounds, 234-235 
Gynecomastia,495-496 

H 
Haemophilus influenzae, 254, 379 
Haemophilus injluenzae type B, 251 
Hair removal, in contaminated laceration 

repair,332 
Hallucinations, 60 
Hamartomatous polyps, 403 
Hamman sign. Boerhaave syndrome, 411 
Hand infections, 376, 377f 

Head and neck cancers, cancer staging 
system fo.r; 25t 

Head injury with hypotension, treatment 
of,459 

Head trauma, abusive, 450-451 
Heart transplantation, late death after, 173 
Heat and moisture exchangers, 86 
Heineke-Mikulicz strictureplasty, 111, 11lf 
Helicobamr pylar~ 108, 131, 398, 413, 415 
Heller esophagomyotomy, 385 
Hematogenous metastases, to small bowe], 

113 
Hemobilia, 109 
Hemodialysis, 55 
Hemophilia, perioperative treatment of, 

98-99,99t 
Hemorrhage of vascular grafts, 169 
Hemorrhoid banding, 110 
Heparin-induced thrombocytopenia (HIT), 

339 
Hepatic abscesses, 154-155 
Hepatic abscesss, 403 
Hepatic adenoma, 139, 409 
Hepatic artery 

aneurysms, 184 
repetitive embolization of, 228 
thrombosis, 68 
variants of, 82-83, 82f 

Hepatic duct aberration, common, 419-420 
Hepatic encephalopathy, 69 
Hepatocellular carcinoma (HCC), 96-97, 

97t, 350, 417 
Hepatorenal syndrome,147-148 
Hereditary nonpolyposis colorectal cancer 

(HNPCC),56 
Hernias 

femoral, 323-324 
incarcerated inguinal, 65 
inguinal, 402 
ischemic orchitis after repair of, 334 
laparoscopic repair, 62 
obturator, 352 
parasternal, 143 

Hip arthritis, 447 
Hip dislocation, complications with, 447 
HIV-associated nephropathy, 202 
Homocysteine levels, increased, 418 
HOPE2 triaL 418 
Hospital-acquired fungal infections, 363 
Howell-Jolly bodies, 475 
Howship-Romberg sign. 352 
Human errors 

active errors, 323 
latent errors, 323 

Human factors, in injury prevention, 454 
Humerus, dislocation of, 205 
Humerus fracture, associated injury with, 

448t 
Hiirthle cell carcinoma, 237 
Hydatid cysts, of liver, 391 
Hydrocele, 462 
Hydrocortison~488 
Hydromorphone, in critically ill patients, 334 
Hyperaldosteronism, 156, 157f, 471, 471f 
Hyperbaric oxygen therapy, for Fournier 

gangrene, 338 

Hypercalcemic crisis, 491 
Hyper~uria,470 

Hyperparathyroidism, 229 
primary, 493 
secondary, 493 

Hyperplastic polyps, 403 
Hyperprolactinemia, diagnostic tests and 

treatment for, 466£ 
Hypertrophic pyloric stenosis (HPS), 67 
Hypertrophic scars, 217-218 
Hyperuricosuria, 470 
Hypervolemic hyponatremia, 340 
Hypoaldosteronism, characteristics of, 253 
Hypochloremic alkalosis, treatment of, 77 
}iyponatremia,326-327 

in cirrhosis, 340 
in pancreatitis, 66 

Hypoparathyroidism, after neck procedures, 
330 

Hypophosphatemia, refeeding syndrome 
and,325-326 

Hypophyseal-pituitary-adrenal axis, 
suppression of, 476 

Hypotension 
after blunt trauma, 329 
after insufflation for laparoscopy, 60 
after pheochromocytoma removal, 66 
in hemorrhagic versus blunt trauma, 79 

]{ypothermia,72,77 
Hypovolemicshock,177-178 

I 
Idiopathic pulmonary fibrosis, 440 
lleitis,llrlectious,107 
lleocolic intussusception, 128, 128f 
lleus, postoperative, 409 
Iliac arterial occlusion, 175 
Iliac occlusive disease, angioplasty for, 166 
lmatinib,141 
Immune system, 95 
Immune thrombocytopenic purpura (ITP), 

238,251 
acute, 475 
chronic, 475 
recurrence of, 475 

Immunization, tetanus, 62-63, 63t 
Immunosuppression, long-term, risks of, 336 
Immunosuppressive agents, side effects of, 

320 
Impedance plethysmography, 191 
Incarcerated femoral hernia, 323-324 
Incarcerated inguinal hernia, 65 
lncisional abdominal hernias, 62 
Indirect hernias, embryology of, 354 
Indirect inguinal hernias, 354 
Infants, cardiac physiology in, 443 
I.nfections 

bum wound, 222-223 
necrotizing soft tissue, 321 

I.nferior mesenteric artery, 354 
I.nferior petrosal sinus sampling, 490 
I.nferior vena cava (IVC), 221 

filter, 356 
lnflammatory carcinoma of breast, 238 
lnfliximab, 94 
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Infrainguinal bypass graft surgery, 173 
Inguinal hernias, 349, 402, 462 

incarcerated. 65 
laparoscopic zepair of, 357 

Inhalational bum injury, 80 
Injury prevention 

human factors in. 454 
strategy for, 455 

Injury prevention. ethical issues in, 450-451 
Inspiratory capacity (IC), 435t 
Inspiratory reserve volume (IRV), 435t 
Insulinoma, 248, 254, 255, 256t 

of pancreatic head, 251 
Intercostobrachial nerve, 474 
Interferon-alpha, 228 
International normalized ratio (INR), 72 
Interquartile range, 371 
lntraabdominal infection. postoperative, 363 
Intra-arterial site-directed thrombolysis, 167 
Intracerebral pressure (ICP), 211 

brain injury and, 451 
Intraductal papillomas of breast, 240 

Intralesional corticosteroid injection. fur 
keloids, 217 

Intraoperative parathyroid hormone assay, 
246 

Intravenous immunoglobulin (IVIG), 
251-252 

Intrinsic factor secretion, site of, 418-419 
Intussusception. 128, 128f 
Intussusception of small bowel, 113 
Invasive ductal breast cancer, treatment of, 

484 
Iodine contrast, adverse reactions to, 93 
Iodine-impregnated drapes, 328 
Ipsilateral cord paralysis, 479 
Iron deficiency, 95 
Ischemia, 166 

lower-extremity, 167 
Ischemic orchitis, after inguinal hernia 

repair, 334 
Ischemic steal syndrome (ISS), 441-442 
Isolation gowns, 328 
ISS. See lschemic steal syndrome (ISS) 
ITP. See Immune thrombocytopenic purpura 

(ITP) 
IVC. See Inferior vena cava (IVC) 
IVIG. See Intravenous immunoglobulin 

(IVIG) 

K 
Keloids, 217 

first-line therapy fur, 217-218 
Ketorolac, in critically ill patients, 334 
Kidney donation. live, 202 

contraindications to, 202 
Kidney transplant, 59 
Killian triangle, 407 
Klebsiella, 169, 170 
Klebsiella pneumoniae, 90, 154, 190 
Kleihauer-Betke test, 374 
Knife wounds, 234 
K-Ras oncogene, mutations in. 56 
Kupffer cells, 409 
Kyphoplasty, 457 

L 
Laceration repair, hair removal in. 332 
Lactate dehydrogenase (IDH), 80, 364 
Lactated Ringer, in thermal burns, 332 
Lactulose, 69, 216 
Laminectomy, rectal bleeding after, 216 
Laparoscoplc adrenalectomy, for adrenal 

mass,482 
Laparoscoplc cholecystectomy 

common bile duct injury during, 122, 122f, 
399 

obstruction of ampulla during, 399, 400f 
Laparoscopic inguinal hernia repairs, 

contraindications to, 349 
Laparoscoplc Nissen fundoplication. pleural 

effilsion after. 387 
Laparoscopic splenectomy, 238, 480 
Laparoscopy 

cholecystectomy, 60 
hernia repair, 62 

Latent errors, 323 
Lateral femoral cutaneous nerve, 204 

injury to, 357 
Latissimus dorsi musculocutaneous flap, 491 
Left vertebral artery, 432 
Lidocaine, 61t, 329 

toxicity, 60, 329 
Limb ischemia, 168 
Lipid metabolism, 152 
LisinoprU, 472 
Lithotomy positioning. 358 
Live kidney donors, 202 
Liver cirrhosis, 417 
Liver function reserve, prognostic test o£ 146 
Liver. metastases to, 110 
Liver transplantation 

in end-stage liver disease, 74 
hepatic artery thrombosis after. 68 
in patients with hepatocellular carcinoma, 

350 
Lobular carcinoma in situ {LCIS), 232 
Local anesthetics, 60- 61, 319 

toxicity of, 60 
Longitudinal pancreaticojejunostomy, 139, 

140f 
Loop diuretic, 208 
Low anterior resection (LAR), for rectal 

cancer.144 
Lower esophageal sphincter (LES), 153 
Lower-extremity ischemia, 167 
Lower extremity occlusive disease, acute, 235 
Lower gastrointestinal bleeding (LGIB), 410 
Low-molecular-weight heparin (LMWH), 356 
Lugol solution. 488 
Lung abscesses, 190 
Lungcancer,194-196, 197f 

diagnosis of; 80, 81£ 
non-small-<:elllung cancer (NSCLC), 

194-195 
risk factor for, 194 
small-ceU lung cancer (SCLC), 194 
TNM descriptors and staging for NSCLC, 

195t- 196t 
Lymphadenopathy, in thyroid cancer. 246 
Lymphangiosarcoma, 489 
Lymphatic malformations, cutaneous, 203 

Index 511 

Lymph nodes, epidermoid cancer of, 211 
Lymphocele, 59 
Lymphomas 

gastric, 239 
small bowel, 486 

Lymphoscintigraphy, 387 
Lynch syndrome. See Hereditary 

nonpolyposis colorectal cancer 
(HNPCC) 

Lytic therapy, 167 
contraindication& to, 102 

M 
Mafenide acetate. See Sulfamylon 
Magnesium citrate, 216 
Magnesium deficits, manifestations of, 87 
Magnesium supplementation, 492 
Magnetic resonance imaging (MRI), fur soft 

tissue sarcoma, 68 
Malignant mixed miillerian tumors 

(MMMT),232 
Malignant transformation of nevi, 446 
MALT lymphomas, treatment of. 131 
Maxillofacial fracture, associated injury with, 

448t 
Maze procedure, 186 
Mean. 97,371 
Mean arterial pressure (MAP), 188, 211, 451 
Mechanical ventilation, effect of inspiration 

phase of; 199, 199f 
Meckel diverticulum, 154, 408 

Median,97,371 
Medullary carcinoma, 228, 237, 249 
Medullary thyroid cancer (MTC), 242, 244, 

484 
Megaloblastic anemia, 327 
Meigs syndrome, 460 
Melanoma, 446 

sentinel lymph node biopsy for. 360-361, 
361f 

Melanoma metastatic, to gastrointestinal 
tract, 113 

Melanoma of forearm, treatment of, 70 
Melanoma of trunk, 223-224 
MEID score, 74, 417 
Merkel cell carcinoma, 202 
Mesenteric angiography, 410 
Metabolic acidosis, 69 

sulfamylon treatment and, 380 
Metabolic alkalosis, 79, 324-325 

in infants {see Pyloric stenosis) 
Metastases 

colon cancer. 110 
to liver. 110 
ovarian cancer, 207- 208 
renal cell carcinoma, 368 

Methicillin-resistant Staph.ylorocau aW'f!J18, 
318 

Methimazole, 487, 488 
Metoclopramide, 331 
Metoprolol, 422 
Metronidazole,114,394 
Microadenomas, 465 
Microwave ablation, 350 
Midazola.m, 380 
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Migrating motor complex (MMC), 150 
Milan criteria, 350 
Mirizzi syndrome, 460 
Mitomycin C, 121-122 
Mivacurium., 369 
Mode, 97, 371 
Monoclonal antibodies (rnAbs), 370 
Monro-KeUie doctrine, 451 
Morphine, 342 
MOSAIC trial, 143 
Motilin, site of effect of, 150 
Moxifloxacin, 81 
MTC. See MeduUary thyroid cancer (MTC) 
Mucinous tumors, 460 
Multiple endocrine neoplasia, 242, 242t 

type 1 (MEN!), 494 
type 2 (MEN 2), 244 

Mycophenolate mofetil (MMF), 320 
side effects of, 335 

Myocardial infarction 
acute, 193 
cholecystectomy after, 406 
embolus after, 168 
treatment of, 342 

N 
Nalbuphine, 334 
Naloxone, 343 
Naltrexone, 343 
Narcotics, potency of, 372 
National Cancer Comprehensive Network 

(NCCN),414 
National Surgical Adjuvant Breast and Bowel 

Project (NSABP) P-1, 233 
National Surgical Quality Improvement 

Program (NSQIP), 58 
Necrolytic migratory erythema, 489 
Necrotizing fasciitis, treatment o£ 212 
Necrotizing soft tissue infections, 

characteristics of, 321 
Needle biopsy, fur breast mass, 477 
Nei-sseria meningitidis, 251, 254 
Neos~e,117,378 

Nerve conduction velocity (NCV) studies, 174 
Nerve injury, 204 

intraoperative,474 
laparoscopic inguinal hernia repair and, 

357,357f 
lithotomy positioning and, 358 
regeneration after, 235 
surgical timing after, 234 
typeso£234 

Nerve regeneration, rate of, 234-235 
Neurectomy, 334 
Neurogenic shock, 351 
Neuromuscular blocking drugs, 369 

and reversal agents, 378, 378t 
Neuromuscular relaxants, 96 
Newborns, bacterial infection in, 92 
Nifedipine ointment, 110 
Nipple discharge, 240 
Nissen fundoplication, complications after, 

129 
Nitroglycerin, 342 
Nonaccidental injury, in children, 450-451 

Nonseminomatous germ cell tumors 
(NSGCTs), 364, 450 

Normal anion gap metabolic acidosis, 69 
Normal saline, for dehydration in HPS 

patients, 67 
North American Symptomatic Carotid 

Endarterectomy Trial (NASCET), 92 
NORVIT triaL 418 
NSGCTs. See Nonseminomatous germ cell 

tumors (NSGCTs) 
Nutrition, in criticaUy ill patients, 353 

0 
Obstructive shock, 342 
Obturator hernias, 351 
Octreotide, 489, 495 
Ogilvie syndrome. See Colonic 

pseudo-obstruction 
Oncotic pressure in pulmonary circulation, 

438,438f 
Ondansetron, 331 
Opioids, for criticaUy ill patients, 334 
OPSL See Overwhelming postsplenectomy 

infection (OPSI) 
Oral cavity tumors, staging of, 204 
Orphan Annie eye, tumor cells, 228 
Orthotopic liver transplantation, 228 
Osmotic demyelination syndrome, 340 
Outcome measures, in health care, 322 
Ovarian cancer, 207-208 
Ovarian cysts, 459-460 
Ovarian torsion, 460 
Ovarian vein thrombosis, 464 
Overfeeding syndrome, 76 
Overwhelming postsplenectomy infection 

(OPSI), 89-90, 254--255 
Oxycodone toxicity, 343 

p 
Packed red blood ceUs (PRBC) transfusion, 

55,72 
Paget-Schroetter syndrome, 174 
Paired t-test, 369 
Pancreas-protocol computed tomography, 

fur glucagonoma, 489 
Pancreatic acinar cells, stimulant o£ 147 
Pancreatic ascites, 391 

respiratory complications with, 391 
Pancreatic cancer, 56 

unresectable, 137 
Pancreatic enzyme secretion, 158 
Pancreatic fistulas, 158-159 
Pancreatic polypeptide, 228 
Pancreatic pseudocysts, 107-108 
Pancreatitis, 66 
Pancuronium., 369, 378 

side effect o£ 96 
Papillary thyroid carcinoma, 228, 237, 239, 

249,485 
with lymph node metastases, 485, 485f 

Paradoxic aciduria, diagnosis of, 324--325 
Paralysis of common peroneal nerve, 449 
Parapneumonic effusion, 429 
Parastomal hernias, 143 

Parathyroid glands, 250, 492 
Parathyroid hormone (PTH), 229, 491 

assay,246 
and primary hyperparathyroidism, 493 
production, impairment of, 492 

Parathyroid hyperplasia, 486 
Paresthesias, after thyroid surgery, 330 
Parietal bone fracture, associated injury with, 

448t 
Parietal cells, 418 
Parietal cell vagotomy, 134 
Parietal peritoneum, 367 
Parkland formula, for duid resuscitation in 

burns,332 
Paromomycin, 394 
Parotidectomy, 213, 464 
Parotid gland tumors, 213 
Parotitis, postoperative, 468 
Partial penectomy, for penile cancer, 

465 
Passive external rewarming, 77 
PE. See Pulmonary embolism (PE) 
Pelvic fractures 

associated injury, 448t 
bleeding, 452-453, 452f 
treatment of, 218-219 

Pelvic inflammatory disease (PID), 460 
Penile cancer, 465 
Pentazocine, 334 
Peptic ulcers, 108, 413 
Peptide hormones in gastrointestinal tract, 

distribution of, 150, 150f 
Peptide YY, 147 
Percutaneous baUoon valvotomy, 424 
Percutaneous embolectomy, 168 
Percutaneous transluminal angioplasty 

(PTA), 166, 175 
Perforated appendicitis, 390 
Pericardia! tamponade, after stab wounds to 

chest,422 
Pericardiocentesis, 182 
Perilunate dislocations, 226 
Peripheral arterial embolization, 168 
Peripheral IV catheter site, infected, 

treatment o£ 103 
Peripheral nerve blocks, 337 
Peritoneal warming, 72 
Persistent fetal circulation, conditions with, 

439 
P-gl.ycoprotein, 377 
Pharyngeal diverticulum, treatment of, 401 
Phenylephrble,351 
Phenytoin, 377 
Pheochromocytomas, 242, 244 

hypotension after removal of, 66 
Phyllodes tumors of breast, 230 
Physical abuse, in children, 450 
Physo~e,341 
Ping-pong fracture, 458 
Pipecuronium., 96 
Piperacillin/tazobactam, fur emphysematous 

cholecystitis, 71 
Pituitary adenomas, 231 
Pituitary tumors, 465 

diagnostic test for, 490 
Plantar ulcers,178 
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Platelet plug formation, von Willebrand 
factor for, 373 

Plethysmography, 191 
Pleural effusion, after laparoscopic Nissen 

fundoplication, 387 
Pneumatosis intestinalis, 4()2 
Pneumonectomy, contraindications to, 194 
Polypropylene, 169 
Popliteal aneurysms, 166 
Porcelain gallbladder, 126 
Portal hypertension, 417 
Portal vein thrombosis, 68 
Portal venous pressure, 417 
Positive end-expiratory pressure (PEEP), 

renal effects o£ 192 
Posterior dislocation of knee, associated 

injury with, 448t 
Posterior hip dislocation, 447 

injury associated with, 448t 
Post femoral-tibial arterial bypass swelling, 

235 
Postmyocardial infarction, embolus, 168 
Postoperative intraabdominal infection, 

363 
Postoperative nausea and vomiting, 331 
Postoperative parotitis, 468 
Post-transplant lymphoproliferative disease 

(PTLD),336 
Povidone-iodine, 328 
Praziquantel, 394 
Precipitated withdrawal, in opioid

dependent patients, 334 
Prednisone, 320 
Pregnancy 

changes in cardiac physiology in, 425 
rupture of splenic artery aneurysms in, 185 
thyroiditis in, 488 
trauma in, 374 

Prerenal azotemia, 148 
Primary hyperaldosteronism, 156, 157£ 

471 
Primary hyperparathyroidism, 229, 245, 246, 

250,491 
indications for surgery in, 245 

Primary wound healing, 222 
Process measure, in health care, 322 
Processus vaginalis, 354 
Promethazine,331 
Propranolol, 488 
Propylthiouracil (PTU), 488 
Prospective cohort study, 370 
Protamine,72,336 
Protein C, 362, 4()8 
Protein kinase A, 492 
Proteins S, 362, 408 
Proteus, 169, 170 
Prothrombin time (PT), vitamin K deficiency 

and,327 
Proton pump inhibitor, 495 
Psammoma bodies, 249 
Pseudo~a,174 

Pseudocysts, pancreatic,107-108 
Pseudohyponatremia, in pancreatitis, 66 
Pseudomonas,169,170,190 
PTA. See Percutaneous transluminal 

angioplasty (PTA) 

PTH. See Parathyroid hormone (PTH) 
Puestow procedure. See Longitudinal 

pancreaticojejunostomy 
Pulmonary artery pressure (PAP), 193 
Pulmonary capillary wedge pressure 

(PCWP),193 
Pulmonary circulation, oncotic pressure in, 

438,438f 
Pulmonary contusion, 180 
Pulmonary embolism (PE), 342, 356 
Pulmonary hypertension, 437 
Pulmonary sequestration (PS), oflung, 198 
Pulmonary ventilation, 435, 435f, 435t 
Pulseless leg, acute, 190 
Pyloric stenosis, 381 
Pyogenic hepatic abscess, 403 

Q 
Quinolones, 81 

R 
Radiation exposure, and thyroid cancer, 237 
Radiation therapy 

for breast cancer, 481-482 
for low-stage gastric lymphoma, 131 
Merkel cell carcinoma, 202 
squamous cell carcinoma oflower lip, 204 

Radical inguinal orchiectomy, 450 
Radical neck dissection, 474 
Radical orchiectomy, 364 
Radiofrequency ablation (RFA), 350 
Randomized clinical trials, 370 
Rectal adenocarcinoma, 144 
Rectal bleeding, 110 

after laminectomy, 216 
Rectal prolapse, surgical approaches to, 404 
Recurrent laryngeal nerve (RLN) injury, 

treatment of, 461 
Refeeding .syndrome (RFS), 325-326 
Renal cell carcinoma (RCC), 368 
Renal transplantation, 229 

hyperacute rejection, 88 
Renal trauma, 217 
Renal tubular acidosis (RTA), 148 

type4, 253 
Reperfusion injury, 235 
Replaced right hepatic artery, 145 
Residual volume (GV), 435t 
Respiratory quotient (RQ), 76, 375 

of fatty acid synthesis, 375 
Rest pain, 181 
RET gene mutation testing, 244 
Retrospective case-control study, 370 
Retrospective observational study, 370 
Rh immune globulin (RhoGAM), 374 
Rib fractures, 423 

injury associated with, 448t 
Rickets, 327 
Right recurrent laryngeal nerve (RLN), 

injuryto,479,479f 
Right renal artery, 221 
Ritwcim.ab,370 
Rocuronium, 369 
Ropivacaine, 61t 
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Roux-en-Y hepaticojejunostomy, 399 
Ruptured ectopic pregnancy, 458 

s 
Salivary gland tumors, 213, 213t 
SalmoneUa enteritidis, 107 
Saphenous nerve, 204 
Scalenus anticus muscle, 187, 187f 
Scaphoid fracture, 226 
Scapula fracture, associated injury with, 448t 
SCC. See Squamous cell carcinoma (SCC) 
Schistosomiasis, 4()3 
SCIP. See Surgical Care Improvement Project 

(SClP) 
Screening for breast cancer, 238 
Screening tests, sensitivity and specificity 

of,379 
Scrotal hydrocele, 354 
Scrotal ultrasound, 450 
Scurvy,327 
Secondary hyperparathyroidism, 229 
Secretin, 147, 150 
Secretin stimulation test, 233 
Selective estrogen receptor modulator 

(SERM),232 
Selenium deficiency, 95 
Seminomas, 364, 450 
Senna,216 
Sensitivity, 379 

high. 379 
Sentinel lymph node biopsy, 211, 220 

for melanoma, 360-361, 36lf 
Sepsis 

B-cellslevelin,371 
postsplenectomy, 89-90, 254-255 

Septicshock,83-84 
hemodynamic findings in, 333 

Serous tumors, 460 
Serum tumor markers, testicular cancer, 364 
Sestamibi scan, 246, 493 
Sex cord stromal tumors, 364 
Sheehan syndrome, 460 
Shock,83,83t,193t 

after aneurysm repair, 354 
cardiogenic, 193 
hypovolemic,177-178 
neurogenic, 351 
obstructive, 342 
septic, 83-84, 333 

Short gut syndrome, 470 
Shoulder shrug. 474 
SIADH. See Syndrome of inappropriate 

antidiuretic hormone secretion 
(SIADH) 

Sigmoid carcinoma, adjuvant chemotherapy 
for, 143 

Sigmoid volvulus, 412 
recurrent, 412 

Signet ring cells, 415 
Silicone gel, for hypertrophic scars 

prevention, 217-218 
Sirolimus, 320 
Sitz baths, 110 
Skin necrosis, warfarin and, 362 
Skull fractures, depressed, 457-458, 458t 
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Small bowel 
hematogenous metastases to, 113 
lymphomas, 486 
obstruction, 392, 392t 

Smith fracture, 226 
Soft tissue sarcomas {STS), 100, 344-346 

diagnosis of, 345 
genetic predisposition to, 344 
prevalence and mortality rate, 344 
staging system, 100, lOOt, 345t-346t 
of thigh. 68 
treatment, 345t-346t 

Solitary anterior neck mass, diagnostic test 
for,216 

Somatostatin, 150 
Sorafenib,368 
Sorbitol, 216 
Specificity, 379 

high, 379 
Spinal accessory nerve, 474 
Spinal cord injuries, 79 
Spironolactone, 69 
Splenectomy, 475 

indications for, 238 
laparoscopic, 480 

Splenic artery aneurysms, 185 
Split-thickness skin grafts (STSGs), 206 

characteristics of, 2CJ7 
donor-site healing in, 206 

Spontaneous pneumothorax {SP) 
definition, 431 
presentation, 431 
treatment, 431-432 

Squamous cell carcinoma {SCC) 
actinic keratosis and, 469 
of anal canal, 121-122, 12lt 
of buccal mucosa, 215 
oflower lip, 204 
ofpenis,465 
of tongue, 467 

SSis. See Surgical site infection (SSis) 
Staging 

of colorectal cancer, 316t-317t 
of testicular germ cell tumors, 364 

Staphylococcus aureus, 169, 170, 190 
acute paronychia and, 376 

Staphylococcus epidermidi.s, 169, 170 
Statins, in graft patency, 173 
Sternal fracture, associated injury with, 448t 
Stewart-Treves syndrome, 489 
Stomach, vascular supply of, 116, 117f 
Stoma, dark, 124 
Stool softeners, for anal fissures, 114 
Streptococcus pneumonW, 251, 254, 379 
Streptococcus pyogenes, 379 
Streptokinase, 102 
Strictures of common bile duct, 125, 125f 
Stroke volume, 436 
Structure measures, in health care, 322 
Struvite stones, 416 
STS. See Soft tissue sarcomas (STS) 
ST -segment elevation myocardial infarction 

{STEM!), 342 
STSGs. See Split-thickness skin grafts {STSGs) 
Subclavian approach, for central 

catheterization, 182 

Subclavian steal syndrome, 427 
Succinylcholine, 369 
Sulbactam, 379 
Sulfamylon, 380 
Sunitinib, 368 
Superficial peroneal nerve, 204, 449 
Superior laryngeal nerve injury, 248 
Superior mesenteric artery (SMA), 145 
Superior rectal artery, 354 
Superior vena cava (SVC) syndrome, 179 
Supracondylar femur fracture, associated 

injury with, 448t 
Supracondylar fractures, 209 

in children, 454 
treatment o£ 209 

Supracondylar humerus fracture, associated 
injury with, 448t 

Supraomohyoid neck dissection, 211, 215 
Surgical Care Improvement Project (SCIP), 

318,322 
process measures o£ 359, 359t 

Surgical debridements 
Fournier gangrene and, 73, 338 
for necrotizing soft tissue infection, 321 

Surgical site infection (SSis) 
antibiotic prophylaxis, perioperative, 318 
definition, 318 
iodine-impregnated drapes, use of, 328 
prevention o£ 84 

Surveillance Epidemiology and End Results 
{SEER),232 

Suture failure, 169 
Swallowing, lower esophageal sphincter 

pressure during, 153 
Synchronized cardioversion, 422 
Syndrome of inappropriate antidiuretic 

hormone secretion (SIADH), 
208-209 

diagnosis o£ 326-327 
Systemic vascular resistance {SVR), 

calculation o£ 189 

T 
Tachyarrhythmias, treatment o£ 186 
Tachycardia, 96 

after insutllation for laparoscopy, 60 
Tacrolimus,320,335,377 

absorption and metabolism, 377 
Tagged red blood cell scan, 410 
Tamaxilen,232-233,496 
Tardive dyskinesia, 331 
T3 colon cancer, 163-164 
Technetium sestamibi scintigraphy, 246, 408 
Temporal bone fracture, 453 

associated injury with, 448t 
Tension pneumothorax, 442 
Tertiary hyperparathyroidism, 229 
Testicular cancer, 450 

staging of, 364 
Testicular torsion, %2 
Tetanus/diphtheria/acellular pertussis 

vaccines (Tdap), 62 
Tetanus prophylaxis, 62-63, 63t 
Tetracaine, 61t 
Theca lutein cysts, 459 

Thoracic duct, 434, 434f 
Thoracic outlet, musculoskeletal anatomy 

of, 187f 
Thoracic outlet syndrome {TOS), 174--175, 

449 
Thoracodorsal artery, 491 
Thoracolumbar compression fractures, 

456-457 
Thoracotomy, after gunshot wound to chest, 

183 
Thromboembolism, 166 
Thrombolysis, intra-arterial site-directed, 

167 
Thromboxane A2, 373 
Thyroid cancer, 228 

lymphadenopathy in, 246 
prognostic factors for, 249 
radiation exposure and, 237 

Thyroid crisis, 488 
Thyroiditis during pregnancy, treatment of, 

488 
Thyroid lobectomy, 487 
Thyroid nodule 

FNAof,241 
workup of; 239 

Thyroid-stimulating hormone {TSH), 488 
Thyroid surgery, and paresthesias, 330 
Tibial nerve, 204 
Tidal volume {TV), 435 
TlSSue plasminogen activator (t-PA), 102 
Tocopherol, 218 
Tongue cancer, 467 
Torsade de pointes, 81 
TOS. See Thoracic outlet syndrome {TOS) 
Total body surface area {TBSA), estimation 

of, in burns, 332 
Total lung capacity {TLC), 435t 
Total parenteral nutrition {TPN), 76 

adult caloric supply for, 366 
in renal insufficiency, 365 

Total thyroidectomy 
and RLN injury, 479, 479f 
for toxic nodular goiter, 487 

Toxic nodular goiter, 487 
TPN. See Total parenteral nutrition (TPN) 
Tracheal stent, 396 
Tracheoinnominate artery fistula {TIF), 462, 

463f 
Tracheo-neoesophageal fistulas, 396 
Transarterial embolization, for hemobilia, 

109 
Transcatheter A VR, 424 
Transfusion 

fresh frozen plasma, 72 
packed red blood cells, 55 

Transfusion-related acute lung injury 
(TRAil), 101 

Transhiatal esophagectomy,116,117f 
Transjugular intrahepatic portosystemic 

shunt {TIPS), 58 
Transplantation 

heart, 173 
and immunosuppressive regimen, 320 
renal, 88, 229 

Transposition of the great arteries (TGA), 
439 
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Transverse rectus abdominus myocutaneous 
(TRAM) fiap reconstruction, 
252-253 

Trastuzumab, 370 
Trauma 

abdominal, 329 
in pregnancy, 374 

Traumatic brain injury 
outcome after, 455-456 
primary injury, 451 
secondary injury, 451-452 

Traumatic head injury, skull fracture after, 
457-458, 458t 

Trendelenburg position,176-177 
Tretinoin, 218 
«Triangle of pain," 357, 357f 
Tricarboxylic acid cycle, 152 
Truncal vagotomy,134-135 
Trypsin, 158 
Trypsinogen, 147, 158 
t-tests, design of, 369 
T-tube placement, 120 
Thberculosis, after inflixim.ab therapy, 94 
Thbular adenomas, 403 
Thmor ofbronchus, treatment of, 355 
Thmors, adaptive immunotherapy for, 95 
Type n diabetes mellitus, 492 
Type I von Willebrand disease (vWD), 372 
Type 4 renal tubular acidosis (RTA), 253 

u 
UES. See Upper esophageal sphincter (UES) 
Ulcers, plantar, 178 
Ultrasound 

for ovarian vein thrombosis, 464 
for tender breast mass, 475 

Umbilical hernias, with ascites, 58 
United Network from Organ Sharing 

(UNOS),350 
Unpaired Student t-test, 369 
Upper airway obstruction, in inhalational 

burn injury victims, 80 
Upper esophageal sphincter (UES), 153, 4CT7, 

407f 
Urea breath test, 108 

Urease test, 108 
Ureteral injuries, intraoperative, 203 
Ureterocystostomy, 203 
Ureteroneocystostomy stenosis, 59 
Ureteroureterostomy, 203 
Uric acid stones, 416 
Urinary retention, after surgery for anorectal 

disease, 102 
Urinary stones 

after ileal resection, 470 
etiology o:t; 416 

Urinary tract infection (UTI), 81 
Urinoma. 203 
Urokinase overdose, 102 
Urosepsis, 203 
Uterine sarcomas, 232 

v 
Vancomycin, 114, 318 
Varicoceles, 462 
Vascular compromise, 59 
Vascular grafts, 169 

patency, 173 
Vascular injury, in pediatric supracondylar 

fractures, 454 
Vascular steal syndrome, 427 
Vasoactive intestinal peptide (VIP),147, 228, 

388 
Vasopressin. See Antidiuretic hormone (AD H) 
Vecuronium,369,378 
Venography, 191 
Venous competency, assessment o:t; 191 
Venous gas embolism (VGE),176-177 
Venous pump, 191 
Venous thromboembolism (VTE), 219-220, 

356,362 
Ventilator-associated pneumonia (YAP), 

64,86 
Ventral hernias, component separation for 

repair o:t; 347-348, 348f 
Verner-Morrison syndrome. See VIPomas 
Vertebral artery, 432 
Vertebroplasty, 456--457 
Veterans Affairs Cooperative trial, 173 
Veterans Health Administration (VA), 58 

Index 515 

Video-assisted thoracoscopic surgery 
(VATS), 431-432 

Villous adenoma, treatment o:t; 403 
VIP. See Vasoactive intestinal peptide (VIP) 
VIPomas, 228, 388, 388t 
V"lSCeral pain, 367 

vs. somatic pain, 367 
VlSCeral peritoneum, 367 
Vital capacity (VC), 435t, 440 
Vitamin B2 deficiency, 327 
Vitamin B, deficiency, 327, 419 
Vitamin C deficiency, 327 
Vitamin D deficiency, 327, 476 
Vitamin K, 72, 327 

deficiency, 327 
Vitamin !<-dependent clotting factors, 408 
von Willebrand disease (vWD), 91, 343, 373 

type I, 343-344 
von Willebrand Factor (vWF), 55, 373 
VTE. See Venous thromboembolism (VTE) 

w 
Waddell's triad, 329 
Warfarin, 72,173,327,408 
Warfarin-induced skin necrosis, treatment 

of,362 
Warthin tumors, 464 
Whipple procedure, 344 
Whipple triad, 248 
Wilcoxon rank-sum test, 369 
Wound, acute, tetanus prophylaxis of, 62-63, 

63t 
Wound healing, 222 

y 
Yersinia enterocolitica, 107 

z 
Zenker diverticulum, 401, 407, 407f 
Zinc deficiency, 95 
Zoledronic acid, 491 
Zollinger-Ellison syndrome, 138 
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