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Notice
Medicine is an ever-changing science. As new research and clinical experience 
broaden our knowledge, changes in treatment and drug therapy are required. 
The authors and the publisher of this work have checked with sources believed 
to be reliable in their efforts to provide information that is complete and gener-
ally in accord with the standards accepted at the time of publication. However, 
in view of the possibility of human error or changes in medical sciences, nei-
ther the authors nor the publisher nor any other party who has been involved 
in the preparation or publication of this work warrants that the information 
contained herein is in every respect accurate or complete, and they disclaim all 
responsibility for any errors or omissions or for the results obtained from use of 
the information contained in this work. Readers are encouraged to confirm the 
information contained herein with other sources. For example and in particu-
lar, readers are advised to check the product information sheet included in the 
package of each drug they plan to administer to be certain that the information 
contained in this work is accurate and that changes have not been made in the 
recommended dose or in the contraindications for administration. This recom-
mendation is of particular importance in connection with new or infrequently 
used drugs.
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xi

Introduction

Emergency Medicine: PreTest® Self-Assessment and Review, Fourth Edition, 
is intended to provide medical students, as well as house officers and phy-
sicians, with a convenient tool for assessing and improving their knowl-
edge of emergency medicine. The 500 questions in this book are similar in  
format and complexity to those included in step 2 of the United States 
Medical Licensing Examination (USMLE). They may also be a useful 
study tool for step 3, the National Board of Medical Examiners (NBME)  
Emergency Medicine and other clerkship examinations.

Each question in this book has a corresponding answer and a short 
discussion of various issues raised by the question and its answer. For 
multiple-choice questions, the one best response to each question should 
be selected. A listing of subject-based recommended readings follows each 
chapter.

To simulate the time constraints imposed by the qualifying examina-
tions for which this book is intended as a practice guide, the student or 
physician should allot approximately 1 minute for each question. After 
answering all questions in a chapter, as much time as necessary should 
be spent reviewing the explanations for each question at the end of the 
chapter. Attention should be given to all explanations, even if the examinee 
answered the question correctly. Those seeking more information on a 
subject should refer to the recommended reading lists or to other standard 
texts in emergency medicine.
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1

Chest Pain and Cardiac 
Dysrhythmias

Questions

The following scenario applies to questions 1 and 2.

A 36-ye r-old wo  n presents to the ED with sudden onset of left-sided 
chest p in  nd  ild shortness of bre th th t beg n the night before. She 
w s  ble to f ll  sleep without difficulty but woke up in the  orning with 
persistent p in th t worsens with   deep bre th. She w lked up the st irs  t 
ho e  nd bec  e very short of bre th, which   de her co e to the ED. 
Two weeks  go, she took   7-hour flight fro  Europe  nd since then h s 
left-sided c lf p in  nd swelling. 

1. Wh t is the  ost co  on electroc rdiogr   (ECG) finding for this 
p tient’s di gnosis?
 . S1Q3T3 p ttern
b. Atri l fibrill tion
c. Right- xis devi tion
d. Right bundle br nch block
e. Sinus t chyc rdi 

2. Which of the following is  n indic tion for the  d inistr tion of t-PA in 
the previous di gnosis?
 . Bil ter l proxi  l clot
b. Hypotension
c. Persistent t chyc rdi 
d. Right  tri l dil tion
e. Elev ted BNP
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2  Emergency Medicine

3. A 51-ye r-old   n with   long history of hypertension presents to the 
ED co pl ining of inter ittent p lpit tions for 1 week. He denies chest 
p in, shortness of bre th, n use ,  nd vo iting. He rec lls feeling si il r 
episodes of p lpit tions   few  onths  go but they resolved spont neously. 
His blood pressure (BP) is 130/75    Hg, he rt r te (HR) is 130 be ts/
 inute, respir tory r te (RR) is 16 bre ths/ inute,  nd oxygen s tur tion 
is 99% on roo   ir. An ECG is seen in the figure. Which of the following is 
the  ost  ppropri te next step in   n ge ent?

 . Sed te the p tient for i  edi te synchronized c rdioversion with 100 J.
b. Prep re p tient for the c rdi c c theteriz tion l bor tory.
c. Ad inister or l w rf rin.
d. Ad inister intr venous (IV)   iod rone.
e. Ad inister IV dilti ze .
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Chest Pain and Cardiac Dysrhythmias  3

 . Hypok le i 
b. Hyperk le i 
c. Hypoc lce i 
d. Hyperc lce i 
e. Hypon tre i 

4. A 54-ye r-old wo  n presents to the ED bec use of   ch nge in beh v-
ior  t ho e. For the p st 3 ye rs, she h s end-st ge ren l dise se requiring 
di lysis. Her d ughter st tes th t the p tient h s been incre singly tired  nd 
occ sion lly confused for the p st 3 d ys  nd h s not been e ting her usu l 
diet. On ex  in tion, the p tient is  lert  nd oriented to person only. The 
re  inder of her ex  in tion is nor  l. An initi l 12-le d ECG is per-
for ed  s seen in the figure. Which of the following electrolyte  bnor  li-
ties best expl ins these findings?
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4  Emergency Medicine

5. A 29-ye r-old t ll, thin   n presents to the ED  fter feeling short of  
bre th for 2 d ys. In the ED, he is in no  cute distress. His BP is 115/70    Hg,  
HR is 81 be ts/ inute, RR is 16 bre ths/ inute,  nd oxygen s tur tion 
is 98% on roo   ir. C rdi c, lung,  nd  bdo in l ex  in tions  re nor-
  l. An ECG reve ls sinus rhyth   t   r te of 79 be ts/ inute. A chest 
r diogr ph shows   s  ll right-sided (<10% of the he ithor x) spont ne-
ous pneu othor x. A repe t chest x-r y 6 hours l ter reve ls   decre sed 
pneu othor x. Which of the following is the  ost  ppropri te next step in 
  n ge ent?
 . Disch rge the p tient with follow-up in 24 hours.
b. Perfor  needle deco pression in the second intercost l sp ce,  idcl vicul r 

line.
c. Insert   20F chest tube into right he ithor x.
d. Observe for  nother 6 hours.
e. Ad it for pleurodesis.

6. A 42-ye r-old   n found vo iting in the street is brought to the ED 
by e ergency  edic l services (EMS). He h s   known history of  lco-
hol  buse with  ultiple present tions for intoxic tion. Tod y, the p tient 
co pl ins of  cute onset, persistent chest p in  ssoci ted with dysph gi  
 nd p in upon flexing his neck. His BP is 115/70    Hg, HR is 101 be ts/
 inute, RR is 18 bre ths/ inute,  nd oxygen s tur tion is 97% on roo  
 ir. As you listen to his he rt, you he r   crunching sound. His  bdo en is 
soft with  ild epig stric tenderness. The ECG is sinus t chyc rdi  without 
ST-T–w ve  bnor  lities. On chest r diogr ph, you note l ter l displ ce-
 ent of the left  edi stin l pleur . Wh t is the  ost likely di gnosis?
 . Aspir tion pneu oni 
b. Acute p ncre titis
c. Peric rditis
d. Esoph ge l perfor tion
e. Aortic dissection

7. A 65-ye r-old   n with   history of chronic hypertension presents to 
the ED with sudden-onset te ring chest p in th t r di tes to his j w. His 
BP is 205/110    Hg, HR is 90 be ts/ inute, RR is 20 bre ths/ inute,  nd 
oxygen s tur tion is 97% on roo   ir. He  ppe rs  pprehensive. On c r-
di c ex  in tion you he r   di stolic  ur ur  t the right stern l border. A 
chest x-r y reve ls   widened  edi stinu . Which of the following is the 
preferred study of choice to di gnose this p tient’s condition?
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Chest Pain and Cardiac Dysrhythmias  5

 . Electroc rdiogr   (ECG)
b. Tr nsthor cic echoc rdiogr phy (TTE)
c. Tr nsesoph ge l echoc rdiogr phy (TEE)
d. Co puted to ogr phy (CT) sc n
e. M gnetic reson nce i  ging (MRI)

8. A 32-ye r-old wo  n presents to the ED with   persistent fever of 101°F 
over the l st 3 d ys. The p tient st tes th t she used to work  s   conve-
nience store clerk but w s fired 2 weeks  go. Since then, she h s been using 
intr venously drugs d ily. C rdi c ex  in tion reve ls   he rt  ur ur. 
Her  bdo en is soft  nd nontender with  n enl rged spleen. Chest r dio-
gr ph reve ls  ultiple p tchy infiltr tes in both lung fields. L bor tory 
results reve l white blood cells (WBC) 14,000/µL with 91% neutrophils, 
he  tocrit 33%,  nd pl telets 250/µL. An ECG reve ls sinus rhyth  with 
first-degree he rt block. Which of the following is the  ost  ppropri te 
next step in   n ge ent?
 . Obt in four sets of blood cultures, order   TTE,  nd st rt e piric  ntibiotic 

tre t ent.
b. Order    onospot test  nd reco  end th t she refr in fro  vigorous  ctivities 

for 1  onth.
c. Ad inister   nonsteroid l  nti-infl    tory drug (NSAID) for  cute 

peric rditis.
d. Ad inister isoni zid (INH)  nd report the p tient to the Dep rt ent of He lth.
e. Order   Ly e  ntibody  nd begin  ntibiotic ther py.
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6  Emergency Medicine

9. A 61-ye r-old wo  n w s on her w y to the grocery store when she 
st rted feeling chest pressure in the center of her chest. She bec  e di -
phoretic  nd felt short of bre th. On  rriv l to the ED by EMS, her BP 
is 130/70    Hg, HR is 76 be ts/ inute,  nd oxygen s tur tion is 98% 
on roo   ir. The nurse gives her  n  spirin  nd  n ECG is perfor ed  s 
seen in the figure. Which of the following best describes the loc tion of this 
p tient’s  yoc rdi l inf rction (MI)?

 . Anterosept l
b. Anterior
c. L ter l
d. Inferior
e. Posterior

10. A 21-ye r-old wo  n presents to the ED co pl ining of light-
he dedness. Her sy pto s  ppe red 45  inutes  go. She h s no other 
sy pto s  nd is not on  ny  edic tions. She h s    edic l history of 
 itr l v lve prol pse. Her BP is 105/55    Hg  nd HR is 170 be ts/ inute. 
Physic l ex  in tion is unre  rk ble. After  d inistering the  ppropri te 
 edic tion, her HR slows down  nd her sy pto s resolve. You repe t   
12-le d ECG th t shows   r te of 89 be ts/ inute with   regul r rhyth . 
The PR interv l  e sures 100  illiseconds  nd there is   slurred upstroke 
of the QRS co plex. B sed on this infor  tion, which of the following is 
the  ost likely di gnosis?
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 . Ventricul r t chyc rdi 
b. Atri l flutter with 3:1 block
c. Atri l fibrill tion
d. Lown-G nong-Levine (LGL) syndro e
e. Wolff-P rkinson-White (WPW) syndro e

11. While e ting dinner,   55-ye r-old   n suddenly feels   piece of ste k 
“get stuck” in his thro t. In the ED, he co pl ins of dysph gi , is drooling, 
 nd occ sion lly retching. On ex  in tion, his BP is 130/80    Hg, HR is 
75 be ts/ inute, RR is 15 bre ths/ inute,  nd oxygen s tur tion is 99% on 
roo   ir. He  ppe rs in no respir tory distress. Chest x-r y is neg tive for 
 ir under the di phr g . Which of the following is the  ost  ppropri te 
next step in   n ge ent?
 . Ad inister 1- g gluc gon intr venously while  rr nging for endoscopy.
b. Ad inister    e t tenderizer, such  s p p in, to soften the food bolus.
c. Ad inister 10- L syrup of ipec c to induce vo iting  nd dislodge the food 

bolus.
d. Perfor  the Hei lich   neuver until the food dislodges.
e. C ll surgery consult to prep re for l p roto y.

12. A 59-ye r-old   n presents to the ED with left-sided chest p in  nd 
shortness of bre th th t beg n 2 hours prior to  rriv l. He st tes the p in 
is pressure-like  nd r di tes down his left  r . He is di phoretic. His BP is 
160/80    Hg, HR is 86 be ts/ inute,  nd RR is 15 bre ths/ inute. ECG 
reve ls 2-   ST-seg ent elev tion in le ds I,  VL,  nd V3 to V6. Which 
of the following is  n absolute contr indic tion to receiving thro bolytic 
ther py?
 . Systolic BP (SBP) gre ter th n 180    Hg
b. P tient on Cou  din  nd  spirin
c. Tot l hip repl ce ent 3  onths  go
d. Peptic ulcer dise se
e. Previous he orrh gic stroke
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13. A 67-ye r-old wo  n is brought to the ED by p r  edics co pl in-
ing of dyspne , f tigue,  nd p lpit tions. Her BP is 80/50    Hg, HR is 
139 be ts/ inute,  nd RR is 20 bre ths/ inute. Her skin is cool  nd she 
is di phoretic. Her lung ex  in tion reve ls bil ter l cr ckles  nd she is 
beginning to h ve chest p in. Her ECG shows   n rrow co plex irregul r 
rhyth  with   r te in the 140’s. Which of the following is the  ost  ppro-
pri te i  edi te tre t ent for this p tient?
 . Dilti ze 
b. Metoprolol
c. Digoxin
d. Cou  din
e. Synchronized c rdioversion

The following scenario applies to questions 14 and 15.

A 61-ye r-old wo  n with   history of congestive he rt f ilure (CHF) is 
 t   f  ily picnic when she st rts co pl ining of shortness of bre th. Her 
d ughter brings her to the ED where she is found to h ve  n oxygen s tur -
tion of 85% on roo   ir with r les h lfw y up both of her lung fields. Her 
BP is 185/90    Hg  nd pulse r te is 101 be ts/ inute. On ex  in tion, 
her jugul r venous pressure (JVP) is 6 c   bove the stern l  ngle. There is 
lower extre ity pitting ede  .

14. Which of the following is the  ost  ppropri te first-line  edic tion to 
lower c rdi c prelo d?
 . Metoprolol
b. Morphine sulf te
c. Nitroprusside
d. Nitroglycerin
e. Oxygen

15. You h ve successfully lowered this p tient’s prelo d; however, her 
respir tory st tus worsens with incre sed work of bre thing  nd  ccessory 
 uscle us ge. Which of the following is the  ost  ppropri te next  ction?
 . Noninv sive positive pressure ventil tion
b. R pid sequence endotr che l intub tion
c. High flow n s l c nnul 
d. Ket  ine infusion
e. Morphine sulf te
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Chest Pain and Cardiac Dysrhythmias  9

16. A 27-ye r-old   n who is otherwise he lthy presents to the ED with   
l cer tion on his thu b th t he sust ined while cutting   b gel. You irrig te 
 nd rep ir the wound  nd  re  bout to disch rge the p tient when he  sks 
you if he c n receive  n ECG. It is not busy in the ED so you perfor  the 
ECG,  s seen in the figure. Which of the following is the  ost  ppropri te 
next step in   n ge ent?

 . Ad it the p tient for pl ce ent of   p ce  ker.
b. Ad it the p tient for   24-hour observ tion period.
c. Ad inister  spirin  nd send c rdi c bio  rkers.
d. Repe t the ECG bec use of incorrect le d pl ce ent.
e. Disch rge the p tient ho e.

The following scenario applies to questions 17 and 18.

A 61-ye r-old wo  n with   history of di betes  nd hypertension is brought 
to the ED by her d ughter. The p tient st tes th t she st rted feeling short 
of bre th  pproxi  tely 12 hours  go  nd then noticed   tingling sens -
tion in the  iddle of her chest  nd bec  e di phoretic. An ECG reve ls 
ST depression in le ds II, III,  nd  VF. You believe th t the p tient h d   
non–ST-elev tion MI (NSTEMI).

17. Which of the following c rdi c   rkers begins to rise within 3 to  
6 hours of chest p in onset, pe ks  t 12 to 24 hours,  nd returns to b seline 
in 7 to 10 d ys?
 . Myoglobin
b. Cre tine kin se (CK)
c. Cre tine kin se-MB (CK-MB)
d. Troponin I
e. L ctic dehydrogen se (LDH)

(Reproduced with permission from Tintinalli J, Kelen G, Stapczynski J. Emergency Medi-
cine: A Comprehensive Study Guide. New York, NY: McGraw-Hill, 2004:193.)
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18. If the p tient in this scen rio is found to h ve  n MI, which of the fol-
lowing is considered   core  e sure for its   n ge ent?
 . Ad inistr tion of  ntico gul nts
b. Aspirin on  rriv l
c. β-Blocker  d inistr tion in the ED
d. Perfor  nce of b seline chest x-r y
e. Seri l ECGs

19. A 27-ye r-old   n co pl ins of chest p lpit tions  nd light-he dedness 
for the p st hour. He h s no p st  edic l history  nd is not t king  ny 
 edi c tions. He drinks beer occ sion lly on the weekend  nd does not 
s oke cig rettes. His BP is 110/65    Hg, HR is 180 be ts/ inute,  nd 
oxygen s tur tion is 99% on roo   ir. An ECG reve ls   regul r rhyth , 
r te of 180 be ts/ inute,  nd QRS co plex of 90  illiseconds. There  re 
no discern ble P w ves. Which of the following is the  ost  ppropri te 
 edic tion to tre t this dysrhyth i ?
 . Digoxin
b. Lidoc ine
c. A iod rone
d. Adenosine
e. Bretyliu 

20. A 59-ye r-old   n presents to the ED with left-sided chest p in 
 nd shortness of bre th th t beg n 1 hour  go. Initi l vit l signs  re BP 
85/45    Hg, HR 105 be ts/ inute, RR 20 bre ths/ inute,  nd oxygen 
s tur tion 94% on roo   ir. An ECG is shown in the figure. Which of the 
following is the  ost  ppropri te definitive tre t ent?
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 . IV  etoprolol
b. Electric l c rdioversion
c. IV c lciu  glucon te
d. Thro bolytic ther py
e. Percut neous  ngiopl sty

21. A 55-ye r-old   n presents to the ED  t 2:00 am with left-sided chest 
p in th t r di tes down his left  r . He t kes   β-blocker for hypertension, 
  proton pu p inhibitor for g stroesoph ge l reflux dise se,  nd  n  ntili-
pid  gent for high cholesterol. He  lso took silden fil the previous night for 
erectile dysfunction. His BP is 130/70    Hg  nd HR is 77 be ts/ inute. 
Which of the following  edic tions is contr indic ted in this p tient?
 . Aspirin
b. Unfr ction ted hep rin
c. Nitroglycerin
d. Metoprolol
e. Morphine sulf te

22. A 71-ye r-old   n is pl ying c rds with so e friends when he st rts 
to feel   p in in the left side of his chest. The fingers in his left h nd beco e 
nu b  nd he feels short of bre th. His wife c lls the   bul nce  nd he is 
brought to the hospit l. In the ED,  n ECG is perfor ed. Which of the fol-
lowing best describes the order of ECG ch nges seen in  n MI?
 . Hyper cute T w ve, ST-seg ent elev tion, Q w ve
b. Q w ve, ST-seg ent elev tion, hyper cute T w ve
c. Hyper cute T w ve, Q w ve, ST-seg ent elev tion
d. ST-seg ent elev tion, Q w ve, hyper cute T w ve
e. ST-seg ent elev tion, hyper cute T w ve, Q w ve
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The following scenario applies to questions 23 and 24.

A 62-ye r-old wo  n presents to the ED with gener l we kness, shortness 
of bre th,  nd substern l chest p in th t r di tes to her left shoulder. Her 
BP is 155/80    Hg, HR is 92 be ts/ inute,  nd RR is 16 bre ths/ inute. 
You suspect th t she is h ving  n  cute MI.

23. Which of the following ther peutic  gents h s been shown to indepen-
dently reduce  ort lity in the setting of  n  cute MI?
 . Nitroglycerin
b. Aspirin
c. Unfr ction ted hep rin
d. Lidoc ine
e. Dilti ze 

24. This p tient’s ECG de onstr tes  n  nterior w ll MI. You  ctiv te the 
STEMI te   in  nticip tion of the p tient going to the c rdi c c theteriz -
tion l bor tory for PCI. Which of the following ti e interv ls is gold st n-
d rd for “door to b lloon” ti e in  cute STEMI?
 . 45  inutes
b. 60  inutes
c. 75  inutes
d. 90  inutes
e. 120  inutes

The following scenario applies to questions 25 and 26.

A 22-ye r-old college student went to the he lth clinic co pl ining of   
fever over the l st 5 d ys, f tigue,  y lgi s,  nd   bout of vo iting  nd di r-
rhe . The clinic doctor di gnosed hi  with  cute g stroenteritis  nd told 
hi  to drink  ore fluids. Three d ys l ter, the student presents to the ED 
co pl ining of const nt substern l chest p in. He  lso feels short of bre th. 
His BP is 120/75    Hg, HR is 122 be ts/ inute, RR is 18 bre ths/ inute, 
te per ture is 100.9°F,  nd oxygen s tur tion is 96% on roo   ir. An ECG 
is perfor ed reve ling sinus t chyc rdi . A chest r diogr ph is unre  rk-
 ble. L bor tory tests  re nor  l except for slightly elev ted WBC.
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25. Which test will help   ke the di gnosis in this p tient?
 . ESR
b. Proc lcitonin
c. CRP
d. Troponin
e. LDH

26. Which of the following is the  ost co  on c use of this p tient’s 
condition?
 . Streptococcus viridans
b. Influenz  A
c. Coxs ckie B virus
d. Atherosclerotic dise se
e. Coc ine  buse

27. A 23-ye r-old wo  n who is  n ele ent ry school te cher is brought to 
the ED  fter coll psing in her cl ssroo . Prior to p ssing out, she describes 
feeling light-he ded  nd dizzy  nd next re e bers being in the   bul nce. 
There w s no evidence of seizure  ctivity. She h s no  edic l proble s 
 nd does not t ke  ny  edic tions. Her f ther died of   “he rt proble ” 
 t 32 ye rs of  ge. She does not s oke or use drugs. BP is 120/70    Hg, 
pulse r te is 71 be ts/ inute, RR is 14 bre ths/ inute,  nd oxygen s tur tion 
is 100% on roo   ir. Her physic l ex  in tion  nd l bor tory results  re  ll 
nor  l. A rhyth  strip is seen in the figure. Which of the following is the 
 ost likely di gnosis?

 . WPW syndro e
b. Long QT (LQTs) syndro e
c. LGL syndro e
d. Co plete he rt block
e. Atri l flutter
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28. While discussing   c se present tion with    edic l student,   ne rby 
p tient who just returned fro  getting  n  nkle r diogr ph done yells out 
in p in. You w lk over to hi   nd  sk wh t is wrong. He st tes th t since 
returning fro  the r diology suite, his  uto  tic i pl nt ble c rdioverter-
defibrill tor (AICD) is disch rging. You hook hi  up to the  onitor  nd 
note th t his rhyth  is sinus. You observe   third shock while the p tient is 
in sinus rhyth . Which of the following is the  ost  ppropri te next step 
in   n ge ent?
 . Send the p tient b ck to the r diology suite for  nother r diogr ph to desensi-

tize his AICD
b. Ad inister p in  edic tion  nd w it until the device represent tive  rrives  t 

the hospit l to turn off the AICD
c. Ad it the p tient to the tele etry unit to  onitor his rhyth   nd find the c use 

of his AICD disch rge
d. Pl ce     gnet over the AICD gener tor to in ctiv te it  nd thereby prevent 

further shocks
e. M ke   s  ll incision over his chest w ll  nd re ove the AICD gener tor  nd 

le ds

29. A 55-ye r-old   n presents to the ED with chest p in  nd shortness of 
bre th. His BP is 170/80    Hg, HR is 89 be ts/ inute, RR is 28 bre ths/
 inute,  nd oxygen s tur tion is 90% on roo   ir. Physic l ex  in tion 
reve ls cr ckles  idw y up both lung fields  nd   new holosystolic  ur ur 
th t is loudest  t the  pex  nd r di tes to the left  xill . ECG reve ls ST 
elev tions in the inferior le ds. Chest r diogr ph shows pul on ry ede   
with   nor  l sized c rdi c silhouette. Which of the following is the  ost 
likely c use of the c rdi c  ur ur?
 . Critic l  ortic stenosis
b. P pill ry  uscle rupture
c. Peric rdi l effusion
d. CHF
e. Aortic dissection

30. An 82-ye r-old wo  n is brought to the ED by her d ughter for wors-
ening f tigue, dizziness,  nd light-he dedness. The p tient denies chest p in 
or shortness of bre th. She h s not st rted  ny new  edic tions. Her BP is 
140/70    Hg, HR is 37 be ts/ inute,  nd RR is 15 bre ths/ inute. An IV 
is st rted  nd blood is dr wn. An ECG is seen in the figure. Which of the fol-
lowing is the  ost  ppropri te next step in   n ge ent?
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 . Bed rest for the next 48 hours  nd follow-up with her pri  ry-c re physici n
b. Ad inister  spirin, order   set of c rdi c enzy es,  nd  d it to the c rdi c c re 

unit (CCU)
c. Pl ce     gnet on her chest to turn off her p ce  ker
d. Ad it for Holter  onitoring  nd echoc rdiogr  
e. Pl ce on   c rdi c  onitor, pl ce extern l p cing p ds on the p tient,  nd  d it 

to the CCU

31. A 19-ye r-old   n is brought to the ED by EMS for   syncop l episode 
th t occurred during   b sketb ll g  e. A friend st tes th t the p tient just 
dropped to the ground shortly  fter scoring   b sket on   f st bre k. On 
ex  in tion, you note   pro inent systolic ejection  ur ur  long the left 
stern l border  nd  t the  pex. An ECG reve ls left ventricul r hypertrophy, 
left  tri l enl rge ent,  nd sept l Q w ves. You suspect the di gnosis  nd 
 sk the p tient to perfor  the V ls lv    neuver while you  uscult te his 
he rt. Which of the following is  ost likely to occur to the intensity of the 
 ur ur with this   neuver?
 . Decre se
b. Incre se
c. Re  in unch nged
d. Dis ppe r
e. The intensity st ys the s  e, but the he rt skips   be t

V1

II

(Reproduced with permission from Fuster V, et al. Hurst’s The Heart. New York, NY: 
McGraw-Hill, 2004: 904.)
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32. A 55-ye r-old   n with hypertension  nd   one-p ck-per-d y s ok-
ing history presents to the ED co pl ining of three episodes of severe he vy 
chest p in this  orning th t r di ted to his left shoulder. In the p st, he 
experienced chest disco fort  fter w lking 20  inutes th t resolved with 
rest. The episodes of chest p in this  orning occurred while he w s re ding 
the newsp per. His BP is 155/80    Hg, HR is 76 be ts/ inute,  nd RR is 
15 bre ths/ inute. He does not h ve chest p in in the ED. An ECG reve ls 
sinus rhyth  with   r te of 72 be ts/ inute. Initi l troponin I is neg tive. 
Which of the following best describes this p tient’s di gnosis?
 . V ri nt  ngin 
b. St ble  ngin 
c. Unst ble  ngin 
d. NSTEMI
e. ST-elev tion MI (STEMI)

The following scenario applies to questions 33, 34, and 35.

A 58-ye r-old   n is brought to the ED for   syncop l episode  t dinner. 
His wife st tes th t he w s well until she found hi  suddenly slu ping in 
the ch ir  nd losing consciousness for    inute. The p tient rec lls h ving 
so e chest disco fort  nd shortness of bre th prior to the episode. His 
rhyth  strip, obt ined by EMS, is shown in the following illustr tion.

33. Which of the following best describes these findings?

 . Mobitz type I
b. Mobitz type II
c. First-degree  trioventricul r (AV) block
d. Atri l flutter with pre  ture ventricul r contr ctions (PVCs)
e. Sinus br dyc rdi 
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34. As you  re ex  ining the p tient described in the previous question, 
he st rts to co pl in of chest disco fort  nd shortness of bre th  nd h s 
 nother syncop l episode. His ECG is shown in the figure. Which of the 
following is the  ost  ppropri te next step in   n ge ent?

 . C ll c rdiology consult
b. C rdiovert the p tient
c. Ad inister  etoprolol
d. Ad inister   iod rone
e. Apply tr nscut neous p ce  ker

35. You  re un ble to   int in  n  dequ te BP  nd the decision is   de to 
proceed with insertion of   tr nsvenous p ce  ker. You obt in infor ed 
consent fro  the p tient. Prior to beginning the procedure, which of the 
following is required?
 . Chest x-r y
b. M rking the  re  over the  yoc rdiu  with your initi ls
c. Pl ce ent of end tid l CO2  onitoring
d. Procedur l ti e out
e. Tr nsfer to the CCU
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36. A 31-ye r-old kinderg rten te cher presents to the ED co pl ining 
of  cute-onset substern l chest p in th t is sh rp in n ture  nd r di tes to 
her b ck. The p in is worse when she is lying down on the stretcher  nd 
i proves when she sits up. She s okes cig rettes occ sion lly  nd w s told 
she h s borderline di betes. She denies  ny recent surgery or tr vel. Her 
BP is 145/85    Hg, HR is 99 be ts/ inute, RR is 18 bre ths / inute,  nd 
te per ture is 100.6°F. Ex  in tion of her chest reve ls cle r lungs  nd   
c rdi c friction rub. Her  bdo en is soft  nd nontender to p lp tion. Her 
legs  re not swollen. Chest r diogr phy  nd echoc rdiogr phy  re unre-
  rk ble. Her ECG is shown in the figure. Which of the following is the 
 ost  ppropri te next step in   n ge ent?

Referred by: Unconfirmed

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

 . Order  ntico gul tion  edic tions  nd obt in   CT sc n to ev lu te for   PE
b. Prescribe  n NSAID  nd disch rge the p tient ho e
c. Ad inister  spirin, hep rin, clopidogrel,  nd  d it for ACS
d. Ad inister thro bolytics if the p in persists
e. Prescribe  ntibiotics  nd disch rge the p tient ho e

(Reproduced with permission from Fuster V, et al. Hurst’s The Heart. New York, NY: 
McGraw-Hill, 2004: 304.)
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Chest Pain and Cardiac 
Dysrhythmias

Answers

1. The answer is e. The p tient  ost likely h s   pul on ry e bolis  (PE) 
origin ting fro    thro bus in her left c lf. The di gnosis of PE is usu lly 
  de with   CT  ngiogr   or less co  only   ventil tion-perfusion sc n 
perfor ed in nucle r  edicine. The  ost co  on ECG  bnor  lities in 
the setting of PE  re sinus tachycardia and nonspecific ST-T–wave abnor-
malities. Other ECG  bnor  lities   y be present  nd suggestive of PE, 
but the  bsence of ECG  bnor  lities h s no signific nt predictive v lue. 
Moreover, 25% of p tients with proven PE h ve ECGs th t  re unch nged 
fro  their b seline st te.

With   l rge PE, the right he rt beco es str ined. Cl ssic ECG find-
ings of right he rt str in  nd  cute cor pul on le  re t ll, pe ked P w ves 
in le d II (P pul on le), right- xis devi tion (c), right bundle-br nch block 
(d),   S1Q3T3 p ttern (a), or  tri l fibrill tion (b). The finding of S1Q3T3 p t-
tern is nonspecific  nd insensitive in the  bsence of clinic l suspicion for 
PE. Unfortun tely, only 20% of p tients with proven PE h ve  ny of these 
cl ssic ECG  bnor  lities.

2. The answer is b. The use of fibrinolytic therapy (ie, t-PA) in PE is 
reserved  ostly for p tients with massive PE and hemodynamic collapse. 
M ssive PE is defined  s  n e bolus with sustained hypotension or hypo-
tension requiring inotropic support. Other c uses of hypotension  ust be 
excluded. Addition lly, p tients who lose pulses or suffer fro  persistent 
profound br dyc rdi   lso f ll into this c tegory.

The use of fibrinolytic ther py in sub  ssive PE is less cle r. B sed 
on the MOPPET tri l in 2013 (1), it  ppe rs th t the use of fibrinolytics 
in this popul tion le ds to   reduction in the develop ent of long-ter  
pul on ry hypertension. The definition of sub  ssive PE includes those 
scen rios where there is no persistent hypotension of require ent of ino-
tropic support, but there is evidence of either right ventricul r dysfunction 
or  yoc rdi l necrosis. The presence of bil ter l proxi  l clot (a) reflects 
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signific nt clot burden, but does not guide ther py beyond tr dition l  nti-
co gul tion. Persistent t chyc rdi  (c) is co  on in p tients with pul o-
n ry e boli given the  ddition l work required of the  yoc rdiu  with 
incre sed pul on ry  fterlo d. Right ventricul r dil tion (d) is   surrog te 
  rker for right he rt str in when it is identified on echoc rdiogr phy. 
This  lso i plies so e degree of right ventricul r dysfunction supporting 
the definition of   sub  ssive PE. Elev tion of BNP (e) is seen  s   result 
of  yoc rdi l stretch. It is frequently identified in p tients with pul on ry 
e boli  nd   y be  ssoci ted with worse prognosis. Evidence of  yoc r-
di l necrosis required for the definition of sub  ssive PE is reflected by   
positive troponin.

3. The answer is e. Atrial fibrillation (AF) is   rhyth  disturb nce of the 
 tri  th t results in irregul r  nd ch otic ventricul r conduction. This irreg-
ul r electric l  ctivity c n le d to reduced c rdi c output fro    loss of coor-
din ted  tri l contr ctions  nd   r pid ventricul r r te, both of which   y 
li it di stolic filling  nd stroke volu e of the ventricles. Atri l fibrill tion 
  y be chronic or p roxys  l (sudden onset l sting  inutes to d ys). On 
the ECG, fibrill tory w ves  re  cco p nied by  n irregul r QRS p ttern. 
The   in ED tre t ent for st ble  tri l fibrill tion is rate control. This c n 
be  cco plished by   ny  gents, but the  gent  ost co  only used is dil-
tiazem,   c lciu  ch nnel blocker with excellent AV nod l blocking effects.

If   p tient is unst ble, he should be i  edi tely c rdioverted (a). 
However, this p tient is st ble  nd  sy pto  tic; therefore, the go l in 
the ED is r te control. C theteriz tion (b) would be correct if the p tient 
exhibited ST-seg ent elev tions on the ECG. If the p tient is in  tri l fibril-
l tion for  ore th n 48 hours, he needs to be  ntico gul ted (c) prior to 
c rdioversion bec use of the risk of  tri l thro bus. In gener l,   p tient 
with st ble  tri l fibrill tion undergoes  n echoc rdiogr   to ev lu te for 
thro bus. If there is   thro bus present, p tients  re pl ced on w rf rin 
for 2 to 3 weeks  nd c rdioversion t kes pl ce when their intern tion l nor-
  lized r tio (INR) is ther peutic. If no clot is seen on echoc rdiogr  , 
hep rin is  d inistered  nd c rdioversion c n t ke pl ce i  edi tely. 
Long-ter   ntico gul tion is usu lly co pleted with w rf rin or the new 
 ntico gul nt  gents. A iod rone (d) is so eti es used for r te control in 
 tri l fibrill tion; however, it is not   first-line  gent.

4. The answer is b. P tients with end-st ge ren l dise se, who require 
di lysis,  re prone to electrolyte disturb nces. This p tient’s clinic l picture 
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is consistent with hyperkalemia. The ECG c n provide v lu ble clues to 
the presence of hyperk le i . As pot ssiu  levels rise, peaked T waves 
 re the first ch r cteristic   nifest tion. Further rises  re  ssoci ted with 
progressive ECG ch nges, including loss of P waves and widening of the 
QRS complex. Eventu lly the tr cing  ssu es   sine-wave pattern, fol-
lowed by ventricul r fibrill tion or  systole. ECG findings of hyperk le i  
 re very specific, but   screening ECG is not sensitive enough to rule out 
hyperk le i .

Electroc rdiogr     nifest tions of hypok le i  (a) include fl t-
tening of T w ves, ST-seg ent depression,  nd U w ves. Hypoc lce i  
(c)   nifests  s QT prolong tion, where s hyperc lce i  (d)   nifests 
 s shortening of the QT interv l. There  re no cl ssic ECG findings with 
hypon tre i  (e).

5. The answer is a. The p tient h s   primary spontaneous pneumotho-
rax (PTX), which occurs in individu ls without clinic lly  pp rent lung 
dise se. In contr st, second ry spont neous pneu othor x occurs in indi-
vidu ls with underlying lung dise se, especi lly chronic obstructive pul o-
n ry dise se (COPD). For otherwise he lthy, young p tients with   s  ll 
pri  ry spont neous PTX (<20% of the he ithor x), observ tion  lone 
is  ppropri te. The intrinsic re bsorption r te is  pproxi  tely 1% to 2%   
d y  nd  cceler ted with the  d inistr tion of 100% oxygen. M ny physi-
ci ns observe these patients for 6 hours  nd then repeat the chest x-ray. If 
the repe t chest x-r y shows no incre se in the size of the PTX, the p tient 
c n be discharged with follow-up in 24 hours. Air tr vel  nd underw ter 
diving (ch nges in  t ospheric pressure)  ust be  voided until the PTX 
co pletely resolves.

Needle deco pression (b) is   te porizing   neuver for p tients with 
suspected tension PTX. Tube thor costo y (c) is used in second ry spon-
t neous PTX, tr u  tic PTX,  nd PTX gre ter th n 20% of the he itho-
r x. In so e scen rios,   pigt il c theter   y be used in pl ce of   full tube 
thor costo y. Unless there is   ch nge in his st tus, the p tient does not 
need to be observed for  nother 6 hours (d). A pleurodesis (e) is  n oper -
tive intervention to prevent recurrence of PTX. It is perfor ed on p tients 
with underlying lung dise se or recurrent pneu othor ces.

6. The answer is d. Esophageal perforation (Boerh  ve syndro e) is   
potenti lly life-thre tening condition th t c n result fro   ny V ls lv -like 
  neuver, including childbirth, vo iting or retching, coughing,  nd he vy 
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lifting. The  ost co  on c use of esoph ge l perfor tion is i trogenic, 
such  s   co plic tion fro  upper endoscopy. The cl ssic physic l ex  -
in tion finding is mediastinal or cervical emphysema. This is noted by 
feeling  ir under the skin on p lp tion of the chest w ll or by   crunching 
sound he rd on  uscult tion,  lso known  s Hamman sign. R diogr phic 
signs of pneu o edi stinu  c n be subtle. L ter l displ ce ent of the 
 edi stin l pleur  by  edi stin l  ir cre tes   line r density p r lleling the 
 edi stin l contour. On the l ter l projection,  edi stin l  ir c n be seen 
in the retroc rdi c sp ce.

Aspir tion pneu oni  (a) is  n infl    tion of lung p renchy   pre-
cipit ted by foreign   teri l entering the tr cheobronchi l tree. Alcohol-
ics  re prone to  spir tion pneu oni  bec use of eth nol’s sed ting effect 
 nd subsequent decre se of the nor  l protective  irw y reflexes. Chest 
r diogr ph findings  re often del yed with  telect sis typic lly being the 
first finding. Alcoholics h ve   high incidence of p ncre titis (b), which 
c n present with epig stric tenderness  nd vo iting; however,  edi stin l 
 ir is not present on r diogr phy. The physic l ex  in tion h ll  rk of 
 cute peric rditis (c) is the friction rub. The rub   y be c used by fric-
tion between infl  ed or sc rred viscer l  nd p riet l peric rdiu  or   y 
result fro  friction between the p riet l peric rdiu   nd  dj cent pleur . 
Aortic dissection (e) usu lly occurs in p tients with chronic hypertension 
or connective tissue disorders. They should not h ve H    n sign.

7. The answer is c. The p tient’s clinic l picture of chronic hypertension, 
 cute-onset te ring chest p in, di stolic  ur ur of  ortic insufficiency, 
 nd chest x-r y with   widened  edi stinu  is consistent with  n aortic 
dissection. The preferred study of choice is   TEE, which is highly sensi-
tive. It c n be quickly perfor ed  t the bedside  nd does not require r di -
tion or contr st.

Electroc rdiogr   (a) ch nges th t  re consistent with  n  ortic dis-
section  re ische ic ch nges when the dissection involves the coron ry 
 rteries, or low-volt ge,  nd electric l  ltern ns fro   n effusion. These 
 re suggestive but not di gnostic. A TTE (b) is li ited in di gnosing  or-
tic dissections bec use the overlying sternu  hinders w ve tr ns ission. 
It c n be useful to see peric rdi l fluid  s   result of proxi  l dissection. 
A CT sc n (perfor ed  s  n  ngiogr  ) (d) is  n excellent study with 
sensitivities th t  ppro ch TEEs. It is the study of choice if   TEE is not 
re dily  v il ble  nd  ost co  only perfor ed in the ED. However, it 
requires th t the p tient le ve the ED  nd receive IV contr st. An MRI 
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(e) h s high sensitivity  nd specificity  nd h s the benefit of identifying  n 
inti  l te r. However, the study requires th t the p tient le ve the ED for 
 n extended period of ti e. Currently, it is  ost useful for p tients with 
chronic dissections.

8. The answer is a. The incidence of endocarditis in the intravenous drug 
user (IVDU) is esti  ted to be 40 ti es th t of the gener l popul tion. 
Unlike the gener l popul tion, endoc rditis in IVDUs is typic lly right-
sided with the   jority of c ses involving the tricuspid valve. P tients with 
IVDU-rel ted endoc rditis usu lly h ve no evidence of prior v lve d   ge. 
P tients   y present with fever, c rdi c  ur ur, cough, pleuritic chest p in, 
 nd he optysis. Right-sided  ur urs, which v ry with respir tion,  re typ-
ic lly p thologic  nd  ore specific for the di gnosis. In p tients with right-
sided endoc rditis  nd septic pul on ry e boli, pul on ry co pl ints, 
infiltr tes on chest r diogr phs,  nd  oder te hypoxi  h ve been described 
in gre ter th n 33% of p tients. Without   good history, these sy pto s  nd 
signs   y  isle d the physici n to identify the lung  s the pri  ry source of 
infection. Blood cultures will be positive in  ore th n 98% of IVDU-rel ted 
endoc rditis p tients if three to five sets  re obt ined. Di gnosis gener-
 lly requires  icrobi l isol tion fro    blood culture or to de onstr tion 
of typic l lesions on echoc rdiogr phy. TEE is the  ost sensitive i  ging 
 od lity for de onstr ting veget tions  nd tricuspid v lve involve ent in 
IVDU-rel ted endoc rditis. Initi l  ntibiotic tre t ent should be directed 
 g inst Staphylococcus aureus  nd Streptococcus species.

Mononucleosis (b) presents with fever, sore thro t,  nd ly ph denop-
 thy. P tients   y  lso h ve  n enl rged spleen putting the   t high risk for 
tr u  tic injury. However,  ononucleosis does not c use   he rt  ur ur 
or p tchy infiltr tes on chest r diogr ph. Peric rditis (c) c n present with 
fever  nd chest p in,  nd NSAIDs  re used for tre t ent. However, it does 
not c use v lvul r  bnor  lities le ding to    ur ur  nd pul on ry infil-
tr tes. Tuberculosis (d) gener lly does not present with chest p in or c r-
di c  ur ur. In Ly e dise se (e), p tients frequently h ve   bull’s eye r sh 
c lled erythe    igr ns. Although Ly e dise se does not le d to v lvul r 
 bnor  lities, p tients   y present with c rdi c conduction  bnor  lities, 
the  ost worriso e being co plete he rt block. P tients typic lly h ve risk 
f ctors for tick exposure, such  s hiking in   wooded  re .

9. The answer is d. The st nd rd 12-le d ECG identifies p tients h ving 
 n  cute STEMI upon present tion in the ED. It is i port nt to identify the 
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 n to ic loc tion of  n  cute MI to esti  te the   ount of end ngered 
 yoc rdiu . The right coron ry  rtery (RCA) supplies the AV node  nd 
inferior w ll of the left ventricle in 90% of p tients. Inferior wall MIs  re 
ch r cterized by ST elevation in at least two of the inferior leads (II, III, 
aVF). Reciproc l ST ch nges (ie, ST depression) in the  nterior precordi l  
le ds (V1-V4) in the setting of  n inferior w ll  cute MI. The RCA  lso  
provides perfusion to the right ventricle  nd it is i port nt to identify right 
ventricul r involve ent with   right-sided ECG. If there is right ventricu-
l r involve ent, p tients  re prelo d dependent  nd ther py th t decre ses 
prelo d (ie, nitroglycerin  nd  orphine) should be  voided. In gener l, the 
 ore elev ted the ST seg ents  nd the  ore ST seg ents th t  re elev ted, 
the  ore extensive the injury.

The  nterosept l w ll (a) of the he rt is supplied by the left  nterior 
descending coron ry  rtery (LAD). An  cute MI is identified by ST elev -
tion in le ds V1, V2,  nd V3. The LAD  lso supplies the  nterior w ll (b) of 
the he rt  nd LAD inf rction exhibits ST elev tions in le ds V2, V3,  nd V4. 
The l ter l w ll (c) of the he rt is supplied by the left circu flex coron ry 
 rtery  nd  n inf rct exhibits ST elev tions in le ds I,  VL, V5,  nd V6. A 
posterior MI (e) refers to the posterior w ll of the left ventricle. It occurs 
in 15% to 20% of  ll MIs  nd usu lly in conjunction with inferior or l ter l 
inf rction. In   posterior MI deep ST depressions  re seen in V1, V2,  nd V3, 
or ST elev tions on   posterior ECG. The following figure su   rizes the 
distribution.
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10. The answer is e. WPW syndrome is c used by  n accessory elec-
trical pathway (ie, bundle of Kent) between the  tri   nd ventricles. 
The pri  ry signific nce of WPW syndro e is th t it predisposes the 
individu l to the develop ent of reentry t chyc rdi s. The cl ssic ECG 
findings include   short PR interval (<120 milliseconds), widened QRS 
interval (>100 milliseconds),  nd   delta wave (slurred upstroke  t the 
beginning of the QRS). When conduction occurs  nterogr de down the 
AV node  nd then retrogr de up the  ccessory p thw y (orthodro ic), 
the ECG will  ppe r nor  l. When the i pulse occurs  nterogr de down 
the  ccessory p thw y  nd retrogr de up the AV node ( ntidro ic), the 
QRS co plex will be wide. In the presence of  ntidro ic conduction 
(conduction first through the byp ss tr ct), the nor  l slowing effect of the 
AV node is lost  nd r pid ventricul r response r tes (>200 be ts/ inute)  
c n occur. The  ost d ngerous circu st nce is in  tri l fibrill tion where 
i pulses occur  t   r te gre ter th n 300 be ts/ inute. This c n quickly 
le d to ventricul r fibrill tion. Procainamide is the drug  ost co -
 only  ssoci ted with the  cute tre t ent of WPW,  nd nod l  gents like 
β-blockers  nd c lciu  ch nnel blockers  re  voided bec use they will 
pro ote conduction solely through the  ccessory p thw y incre sing the 
risk of rhyth  deterior tion.

Ventricul r t chyc rdi  (a)   y be difficult to distinguish fro  WPW. 
In   young p tient with cl ssic ECG findings, however, WPW is  ore likely. 
Nonetheless, it is prudent to  void AV nod l blocking  gents in  ny wide 
co plex t chyc rdi . Atri l flutter (b) will h ve flutter w ves th t t ke on 
  s wtooth p ttern. Atri l fibrill tion (c) is  n irregul r rhyth . LGL syn-
dro e (d) is cl ssified  s   preexcit tion syndro e (si il r to WPW) in 
which   byp ss tr ct is present. LGL is ch r cterized by  n individu l who 
is prone to t chydysrhyth i s  nd h s   PR interv l less th n 120  illisec-
onds. Unlike WPW, the QRS co plex is nor  l (no delt  w ve).

11. The answer is a. The p tient  ost likely h s   partial or complete 
obstruction in his lower esophagus second ry to the ste k he consu ed. 
This  ost co  only occurs ne r the gastroesophageal junction. Ad in-
istr tion of glucagon   y c use enough relaxation of the esophageal 
smooth muscle in the lower esoph ge l sphincter to  llow p ss ge of the 
bolus. This is effective in  pproxi  tely 50% of p tients. The rel x nt effect 
is li ited to s ooth  uscle  nd therefore only works for i p ctions in the 
lower esoph gus. If gluc gon does not work, definitive   n ge ent is with 
endoscopy.
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Me t tenderizer (b), once used for this situ tion, is now contr indi-
c ted second ry to the possibility of perfor tion  s   result of its proteolytic 
effect on  n infl  ed esoph ge l  ucos . Syrup of ipec c (c) is used r rely 
in situ tions of toxic ingestions. Also, vo iting should be  voided in our 
p tient to  void risk of esoph ge l perfor tion. The Hei lich   neuver 
(d) c n be   lifes ving procedure but is not necess ry in this p tient who 
is not in respir tory distress. Respir tory co pro ise   y occur when   
foreign body lodges in the oroph rynx, proxi  l esoph gus, or is l rge 
enough th t it i pinges on the tr che . L p roto y (e) is not indic ted for 
esoph ge l foreign bodies.

12. The answer is e. Thro bolytic ther py c n be  d inistered to p tients 
h ving  n  cute STEMI th t is within 12 hours fro  sy pto  onset. Con-
tr indic tions to fibrinolytic ther py  re those th t incre se the risk of he -
orrh ge. The  ost c t strophic co plic tion is intr cr ni l he orrh ge.

Absolute contraindications include the following:

• Previous he orrh gic stroke
• Known intr cr ni l neopl s 
• Active intern l bleeding (excluding  enses)
• Suspected  ortic dissection or peric rditis

Systolic BP gre ter th n 180    Hg is   rel tive contr indic tion  
(a). However, if thro bolytics  re going to be  d inistered  nd the p tient’s 
SBP is gre ter th n 180    Hg,  ntihypertensive  edic tion c n be  d in-
istered to lower the SBP to below 180    Hg. Antico gul tion is   rel tive 
contr indic tion (b). M ny p tients who suffer fro   n STEMI  re on  spi-
rin  nd other  ntipl telet  nd  ntico gul nt ther pies. M jor surgery less 
th n 3 weeks prior to  d inistr tion of thro bolytics is   rel tive contr -
indic tion (c). Active peptic ulcer dise se is   rel tive contr indic tion (d).

13. The answer is e. This p tient is hypotensive, exhibiting signs  nd 
sy pto s of  cute he rt f ilure (dyspne , f tigue, respir tory cr ckles, 
 nd chest p in)  nd is in  tri l fibrill tion (irregul r, n rrow co plex). 
Any p tient with unstable vital signs with   t chydysrhyth i  should 
receive   dose of sed tion  nd undergo synchronized cardioversion st rt-
ing  t 100 J.

Dilti ze  (a),   CCB, is used  s   r te-control  gent for p tients in  tri l 
fibrill tion. If the p tient w s not hypotensive or exhibiting signs of he rt 
f ilure, dilti ze  is used to slow the ventricul r response. Metoprolol (b) is 
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so eti es used to control ventricul r r te in  tri l fibrill tion; however, it 
is contr indic ted in p tients with  cute he rt f ilure due to its signific nt 
effect on inotropy. Digoxin (c) is  nother option to control the ventricul r 
response in  tri l fibrill tion; however, its rel tively slow onset (ie, hours) 
precludes it fro  use in the  cute setting. Cou  din (d) is  n  ntico gu-
l nt th t is  d inistered to   select group of p tients in  tri l fibrill tion to 
prevent  tri l thro bus for  tion. P tients in  tri l fibrill tion for longer 
th n 48 hours undergoing ph r  cologic or electric l c rdioversion  ust 
 lso receive  ntico gul tion bec use of the risk of thro boe bolis  with 
c rdioversion.

14. The answer is d. This p tient h s decompensated CHF with pulmo-
nary edema. Nitroglycerin is the  ost effective  nd  ost r pid  e ns of 
reducing preload in   p tient with CHF. Nitr tes decre se  yoc rdi l pre-
lo d  nd, to   lesser extent,  fterlo d. Nitr tes incre se venous c p cit nce, 
including venous pooling, which decre ses prelo d  nd  yoc rdi l oxygen 
de  nd. It is  ost benefici l when the p tient who presents with  cute 
CHF is  lso hypertensive. It is  d inistered sublingu lly, intr venously, or 
tr nsder  lly.

Metoprolol (a),   β-blocker is contr indic ted in  cute deco pens ted 
he rt f ilure. Morphine sulf te (b) reduces pul on ry congestion through 
  centr l sy p tholytic effect th t c uses peripher l v sodil tion. This 
decre ses centr l venous return  nd reduces prelo d. However,  orphine 
sulf te is   respir tory depress nt  nd   y le d to hypoventil tion  nd is 
 ost co  only  voided now in c ses of  cute he rt f ilure. Nitroprusside 
(c) is    ixed venous  nd  rteriol r dil tor thereby reducing both pre-  nd 
 fterlo d. It c n be used in p tients with  cute pul on ry ede   (APE) but 
is less co  only used bec use of ch llenges with  d inistr tion (sensitiv-
ity to light  nd toxicity). This p tient is hypoxic with  n oxygen s tur -
tion of 85%  nd requires supple ent l oxygen (e). In the  cute setting, this 
p tient should be pl ced on   nonrebre ther with 100% oxygen flowing 
through the   sk. The use of noninv sive ventil tion will  lso benefit this 
p tient providing positive  irw y pressure pushing so e of the ede   out 
of  lveoli  nd  ssisting the p tient with work of bre thing.

15. The answer is a. This p tient h s   worsening respir tory st tus in 
the setting of APE. With the incre sed RR  nd work of bre thing, the 
p tient is  t risk of developing respir tory f ilure  nd needs  ssist nce. 
This p tient is   perfect c ndid te for the use of noninvasive positive 
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pressure ventilation, either in the for  of continuous positive  irw y 
pressure (CPAP) or BiPAP. CPAP provides   const nt flow of positive 
pressure to the p tient delivered through   tight-fitting f ce  sk. This 
 llows for inspir tory support  nd  lso the continuous positive pressure 
 cts  s PEEP  llowing the  lveoli to re  in open during expir tion. 
The use of noninv sive ventil tion in this popul tion of p tients with APE 
decre ses r tes of intub tion  nd  ort lity. P tients  ust be  w ke  nd  ble 
to p rticip te in the respir tory effort in order for it to be successful.

R pid sequence endotr che l intub tion (b) is indic ted for p tients 
with APE who  re too so nolent or even potenti lly too  git ted to t ke 
p rt in noninv sive positive pressure ventil tion. High flow n s l c nnul  
(c) is beco ing incre singly popul r in the ED  s   supple ent l oxygen 
source delivered  t very high r tes through n s l c nnul . It   y provide 
  s  ll   ount of positive pressure but not ne rly the   ount of CPAP 
or BiPAP. It is frequently used in p tients with signific nt hypoxi  who 
 re un ble to toler te noninv sive ventil tion  nd h ve “do not intub te” 
orders. A ket  ine infusion (d) is so eti es used with li ited evidence 
for p tients who  re  git ted  nd   y benefit fro  noninv sive ventil tion. 
As   dissoci tive sed tive, it  llows p tients to   int in their respir tory 
drive  nd  uscle tone while  t the s  e ti e providing enough sed tion 
for co pli nce with noninv sive ther py. It is  lso used in del yed sequence 
intub tion where noninv sive ventil tion is used  s bridging ther py for 
preoxygen tion in prep r tion for intub tion. Morphine sulf te (e) w s fre-
quently used in the p st for p tients with APE. However, given its effect of 
respir tory depression, it should be  voided in this popul tion.

16. The answer is e. The p tient’s ECG shows   sinus rhyth   t   r te of 
70 be ts/ inute with   first-degree heart block. First-degree heart block is 
defined  s prolonged conduction of  tri l i pulses without the loss of  ny 
i pulse. On  n ECG this tr nsl tes to   PR interval more than 200 mil-
liseconds with   n rrow QRS co plex (<120  illiseconds). First-degree 
he rt block is  ost often   nor  l v ri nt without clinic l signific nce, 
occurring in 1% to 2% of he lthy young  dults. This v ri nt requires no 
specific tre t ent.

A p ce  ker (a) is considered in p tients with   second-degree type II 
AV block or third-degree co plete he rt block. An observ tion period is not 
required (b),  s the prolonged PR interv l is   nor  l v ri nt in this indi-
vidu l. Aspirin  nd c rdi c bio  rkers  re sent for p tients thought to h ve 
ACS (c). There is no evidence th t the ECG le ds  re pl ced incorrectly (d).
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17. The answer is d. Seru  c rdi c   rkers  re used to confir  or exclude 
 yoc rdi l cell de th  nd  re considered the gold st nd rd for the di gno-
sis of MI. While there  re   ny   rkers currently used, the  ost sensitive 
 nd specific   rkers  re troponin I  nd T. A rise in these levels,  s seen 
in the figure, is di gnostic for  n  cute MI. Troponin levels rise within 
3 to 6 hours of chest pain onset, peak at 12 to 24 hours,  nd remain 
elevated for 7 to 10 days.

Myoglobin (a) is found in both skelet l  nd c rdi c  uscles  nd 
rele sed into the bloodstre   when there is  uscle cell de th. It tends 
to rise within 1 to 2 hours of injury, pe ks in 4 to 6 hours,  nd returns 
to b seline in 24 hours. CK (b) is  n enzy e found in skelet l  nd c r-
di c  uscles. Following  cute MI, incre ses in seru  CK  re detect ble 
within 3 to 8 hours with   pe k  t 12 to 24 hours  fter injury  nd nor-
  lize within 3 to 4 d ys. CK-MB (c) is  n isoenzy e found in c rdi c 
 uscle  nd rele sed into the bloodstre   upon cell de th. It rises 4 to 
6 hours  fter  cute MI, pe ks in 12 to 36 hours,  nd returns to nor  l 
within 3 to 4 d ys. LDH (e) is  n enzy e found in  uscle  nd rises  
12 hours  fter  cute MI, pe ks  t 24 to 48 hours,  nd returns to nor  l 
 t 10 to 14 d ys.
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18. The answer is b. As hospit ls  re monitored  ore c refully, feder l 
 nd regul tory  gencies h ve est blished core measures rel ted to  ultiple 
di gnoses. These include pneu oni ,  cute MI, sepsis,  nd congestive 
he rt f ilure. C re provided in the ED is  onitored c refully for co pli-
 nce with these  e sures. These  e sures  re ev lu ted for  ny p tient 
with   disch rge di gnosis of  n  cute MI. For the purposes of the ED, the 
core  e sure th t  pplies is the administration of aspirin on arrival. This 
 e ns th t  ll p tients with  n MI  ust receive  n  spirin in the ED.

The  d inistr tion of  ntico gul nts (a) is considered the st nd rd of 
c re but not   core  e sure th t is  onitored by The Joint Co  ission. 
β-Blocker  d inistr tion in the ED (c) is no longer considered the st n-
d rd of c re. Previously, β-blockers were  d inistered  cutely for  cute MI; 
however, when  d inistered  cutely it w s  ssoci ted with incre sed r tes 
of he rt f ilure, p rticul rly if given intr venously. However, β-blockers  re 
p rt of the over ll regi en for  n  cute MI  nd  ust be prescribed  t the 
ti e of disch rge (  core  e sure). The perfor  nce of   b seline chest 
x-r y (d) does not pl y   signific nt role  cutely in the   n ge ent of MI. 
We frequently ev lu te for other c uses of chest p in or shortness of bre th 
with the chest x-r y. It is  lso so eti es useful in the  ssess ent of the 
 edi stinu  when considering  ortic dissection  s the c use of   p tient’s 
p in. Seri l ECGs (e)  re helpful to  onitor the evolution of  n  cute MI. 
There is no st nd rd for how   ny  nd how often  n ECG should be 
perfor ed.

19. The answer is d. Narrow-complex tachycardias  re defined  s 
rhyth s with   QRS co plex dur tion less th n 100  illiseconds  nd   
ventricul r r te gre ter th n 100 be ts/ inute. Although virtu lly  ll n r-
row-co plex t chydysrhyth i s origin te fro    focus  bove the ven-
tricles, the ter  supraventricular tachycardia (SVT) is convention lly 
used to denote those rhyth s  side fro  sinus t chyc rdi ,  tri l t chy-
c rdi ,  tri l fibrill tion,  nd  tri l flutter (ie,  trioventricul r nod l reen-
try t chyc rdi   nd  trioventricul r reentry t chyc rdi ). Adenosine,  n 
ultr short- cting AV nod l blocking  gent, is typic lly used to tre t SVTs. 
Bec use it is so f st  cting, it  ust be delivered through   l rge vein (ie, 
the  ntecubit l foss ) with   r pid intr venous fluid bolus. In  ddition 
to  denosine, maneuvers that increase vagal tone h ve been shown to 
slow conduction through the AV node. So e of these   neuvers include 
c rotid sinus   ss ge, V ls lv    neuver,  nd f ci l i  ersion in cold 
w ter.
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Digoxin (a) is v gotonic, but it h s   slow onset th t   y t ke sever l 
hours or  ore to work. There h s been concern in the p st th t if electri-
c l c rdioversion is being considered digoxin should be  voided bec use 
of   possible incre sed risk of ventricul r dysrhyth i . However, this is 
deb ted in recent liter ture. Lidoc ine (b)  nd   iod rone (c)  re effec-
tive in tre ting n rrow-co plex t chyc rdi s, but they  re  gents gener lly 
used to tre t wide-co plex or ventricul r t chyc rdi s. Bretyliu  (e) is no 
longer  v il ble in the United St tes  s it h s   poor s fety profile.

20. The answer is e. This ECG depicts  n acute anterior wall MI with 
ST elevations in leads V1 to V4. The p tient is  lso hypotensive second ry 
to cardiogenic shock. The preferred tre t ent for  n STEMI is pri  ry 
PCI. It h s shown to i prove long-ter   ort lity over thro bolytic 
ther py (d). As   st bilizing  e sure, the p tient   y require  n intr -
 ortic b lloon pu p. This is    ech nic l device th t is used to decre se 
 yoc rdi l oxygen de  nd while  t the s  e ti e incre sing c rdi c 
output. By incre sing c rdi c output, it  lso incre ses coron ry blood 
flow  nd therefore  yoc rdi l oxygen delivery. It is inserted through the 
fe or l  rtery.

β-Blockers like IV  etoprolol (a)  re contr indic ted in p tients who 
 re hypotensive. The p tient does not h ve   dysrhyth i   nd therefore 
should not be c rdioverted (b). C lciu  glucon te (c) is the  gent of choice 
for individu ls with ECG signs of pot ssiu  toxicity. It does not h ve   role 
in the   n ge ent of  cute MI.

21. The answer is c. Sildenafil (Viagra) is   selective cyclic gu nosine 
 onophosph te (GMP) inhibitor th t results in s ooth- uscle rel x tion 
 nd v sodil tion by the rele se of nitric oxide. It is used in  en for erec-
tile dysfunction  nd  lso so eti es pul on ry hypertension. It is con-
traindicated to administer nitroglycerin to individu ls who h ve t ken 
silden fil in the previous 24 hours. The co bin tion of nitroglycerin  nd 
silden fil c n le d to hypotension  nd de th. If nitr tes  re co d inistered 
with silden fil, the p tient should be closely  onitored for hypotension. 
Fluid resuscit tion  nd pressor  gents   y be needed to restore BP.

Aspirin (a) is contr indic ted in individu ls with  n  llergy or  ctive 
bleeding. Hep rin (b) is contr indic ted in individu ls with hep rin-
induced thro bocytopeni ,  nd those who  re  ctively bleeding. Metopro-
lol is contr indic ted in hypotensive individu ls (d). Morphine sulf te 
(e) is contr indic ted in p tients with respir tory depression.
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22. The answer is a. The e rliest ECG finding of  n AMI is the hyperacute 
T wave, which   y  ppe r  inutes  fter the interruption of blood flow. The 
hyper cute T w ve, which is short-lived, evolves to progressive elevation of 
ST segments. In gener l, Q waves represent est blished  yoc rdi l necrosis 
 nd usu lly develop within 8 to 12 hours  fter  n STEMI, though they   y be 
noted  s e rly  s 1 to 2 hours  fter the onset of co plete coron ry occlusion.

All other  nswer choices (b, c, d, and e)  re ordered incorrectly.

23. The answer is b. Aspirin is  n  ntipl telet  gent th t should be 
 d inistered e rly to  ll p tients suspected of h ving  n ACS, unless 
there is   contr indic tion. The ISIS-2 tri l (2) provides the strongest evi-
dence th t  spirin independently reduces the mortality of p tients with 
 cute MI.

Nitroglycerin (a) provides benefit to p tients with ACS by reducing 
prelo d  nd dil ting coron ry  rteries. However, there is no  ort lity 
benefit with its use. Unfr ction ted hep rin (c)  cts indirectly to inhibit 
thro bin, preventing the conversion of fibrinogen to fibrin  nd thus inhib-
iting clot prop g tion. Hep rin h s not shown to h ve    ort lity benefit. 
Routine use of lidoc ine (d)  s prophyl xis for ventricul r  rrhyth i s in 
p tients who h ve experienced  n  cute MI h s been shown to incre se 
 ort lity r tes. Use of CCBs like Dilti ze  (e) in the  cute setting h s co e 
into question, with so e tri ls showing incre sed  dverse effects.

24. The answer is d. When   p tient is di gnosed with  n ST elev tion MI, 
the st nd rd of c re for ther py is i  edi te reperfusion with PCI. The 
Joint Co  ission ev lu tes the time from arrival (door) to reperfusion 
(balloon). Hospit ls  ccredited  s STEMI centers  re held to this st nd rd. 
B sed on clinic l tri ls ev lu ting outco es in MI, the ti e window for 
door to b lloon is 90 minutes.

All other  nswers choices (a, b, c, and e)  re incorrect.

25. The answer is d. The p tient h s myocarditis. Flu-like complaints, 
such  s f tigue,  y lgi s, n use , vo iting, di rrhe ,  nd fever,  re usu lly 
the e rliest sy pto s  nd signs of  yoc rditis. Tachycardia is common 
and can be disproportionate to the patient’s temperature (ie, HR faster 
than what is expected). This   y be the only clue th t so ething  ore 
serious th n   si ple vir l illness exists. Approxi  tely 12% of p tients  lso 
co pl in of chest p in. Given the infl    tion of the  yoc rdi l  uscle, 
typic lly cardiac enzymes are elevated in these p tients.
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The ESR (a) is   nonspecific   rker of infl    tion. This test is 
elev ted when so eone is  cutely infected, but  lso in   host of infl  -
  tory conditions like the  utoi  une dise ses. Proc lcitonin (b) is used 
 s   seru    rker for occult infection. Si il r to l ctic  cid, it is g ining 
popul rity in its use  s   screening test for sepsis or infection. Like ESR, 
CRP (c) is  nother nonspecific   rker of infl    tion. It will elev te in 
  ny conditions  nd will not help the physici n n rrow the di gnosis to 
  specific org n syste . LDH (e) is not   useful test in this c se. LDH is 
often used in the ev lu tion of p tients for possible PCP. It is  lso helpful 
in identifying p tients with he olysis. Prior to the develop ent of better 
troponin  nd CK  ss ys, LDH w s used  s   “c rdi c enzy e” but due to its 
l ck of specificity for  yoc rdiu , it is no longer used.

26. The answer is c. The enteroviruses, especi lly the coxsackie B virus, 
predo in te  s c us tive  gents in the United St tes. Coxs ckie B virus 
usu lly c uses infection during the su  er  onths. So e other c uses 
of  yoc rditis include  denovirus, influenz , hu  n i  unodeficiency 
virus (HIV), Mycoplasma, Trypanosoma cruzi,  nd steroid  buse.

Streptococcus viridans (a) is   co  on c use of  cute b cteri l endo-
c rditis,  n infection of   c rdi c v lve. The influenz  virus (b) r rely c uses 
 yoc rditis. It is  ore co  only  ssoci ted with  y lgi s, cough, di r-
rhe ,  nd he d che. The young  nd old popul tions  re  t the gre test risk 
for pul on ry co plic tions. Myoc rditis c n   squer de  s  n  cute 
MI bec use p tients with either   y h ve severe chest p in, ECG ch nges, 
elev ted c rdi c enzy es,  nd he rt f ilure. P tients with  yoc rditis  re 
usu lly young  nd h ve few risk f ctors for CAD (d). Coc ine (e) use c n 
c use chest p in, t chyc rdi ,  nd even  n MI. It does not le d to flu-like 
sy pto s.

27. The answer is b. LQTS is   congenital disorder ch r cterized by   
prolong tion of the QT interv l on ECG  nd   propensity to ventricul r 
t chydysrhyth i s, which   y le d to syncope, c rdi c  rrest, or sudden 
de th in otherwise he lthy individu ls. The QT interv l on the ECG,  e -
sured fro  the beginning of the QRS co plex to the end of the T w ve, 
represents the dur tion of  ctiv tion  nd recovery of the ventricul r  yo-
c rdiu . In gener l, HR corrected QTc v lues  bove 440  illiseconds  re 
considered  bnor  l. LQTS h s been recognized  s the Romano-Ward 
syndrome (ie, f  ili l occurrence with  utoso  l do in nt inherit nce, 
QT prolong tion,  nd ventricul r t chydysrhyth i s) or the Jervell and 
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Lang-Nielsen syndrome (ie, f  ili l occurrence with  utoso  l reces-
sive inherit nce, congenit l de fness, QT prolong tion,  nd ventricul r 
 rrhyth i s). P tients with LQTS usu lly  re di gnosed  fter   c rdi c 
event (ie, syncope, c rdi c  rrest)  lre dy h s occurred. In so e situ tions, 
LQTS is di gnosed  fter sudden de th in f  ily  e bers. So e individu-
 ls  re di gnosed with LQTS b sed on  n ECG showing QT prolong tion. 
β-Blockers  re drugs of choice for p tients with LQTS. The protective effect 
of β-blockers is rel ted to their  drenergic block de di inishing the risk of 
c rdi c  rrhyth i s. I pl nt tion of cardioverter-defibrillators  ppe rs 
to be the  ost effective ther py for high-risk p tients.

Wolff-P rkinson-White syndro e (a) is ch r cterized by   shortened 
PR interv l (<120  illiseconds),   slurred upstroke of the QRS co plex 
(delt  w ve),  nd   wide QRS co plex (>120  illiseconds). It is c used 
by  n  ccessory p thw y (bundle of Kent) th t predisposes individu ls to 
t chydysrhyth i s. LGL syndro e (c) is cl ssified  s   preexcit tion syn-
dro e (si il r to WPW) in which   byp ss tr ct is present. LGL is ch r-
 cterized by  n individu l who is prone to t chydysrhyth i s  nd h s   
PR interv l less th n 120  illiseconds. Unlike WPW, the QRS co plex is 
nor  l (no delt  w ve). Co plete he rt block (d) is ch r cterized by the 
 bsent conduction of  ll  tri l i pulses resulting in co plete electric l  nd 
 ech nic l AV dissoci tion. Both the  tri   nd ventricles depol rize regu-
l rly but in no rel tion to e ch other. Atri l flutter (e) is distinguished by   
s wtooth p ttern seen on ECG. It is typic lly   tr nsition l rhyth  between 
sinus rhyth   nd  tri l fibrill tion.

28. The answer is d. AICDs  re pl ced in p tients  t high risk for f t l dys-
rhyth i s (ie, ventricul r t chyc rdi   nd fibrill tion). In these p tients, 
AICDs decre se the risk of sudden de th fro   pproxi  tely 40% per ye r 
to less th n 2% per ye r. Occ sion lly, it   y beco e necess ry to te -
por rily de ctiv te  n AICD,  s in the c se of in ppropri te shock in the 
setting of   st ble rhyth  (such  s seen with the p tient in question). The 
p tient in this scen rio is receiving   shock while he is in sinus rhyth . 
So e potenti l c uses of in ppropri te shock delivery include f lse sens-
ing of SVTs,  uscul r  ctivity (ie, shivering), sensing T w ves  s QRS 
co plexes, unsust ined t chydysrhyth i s,  nd AICD f ilure. AICDs 
 re gener lly inactivated by placing a magnet over the AICD generator. 
Although, there is so e v ri bility depending on the gener tion of the 
AICD,  ost EDs h ve   speci l donut   gnet th t is reserved for this func-
tion. If the p tient subsequently experiences   dysrhyth i  in the setting 
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of h ving his or her defibrill tor turned off, the physici n should use the 
bedside defibrill tor to tre t the p tient.

Sending the p tient b ck to the r diology suite (a) will not te por rily 
turn off the AICD. However, r diogr phs  re i port nt in detecting AICD 
le d fr ctures. Most p tients c rry     nuf cturer c rd  nd it is often pos-
sible to cont ct the AICD co p ny. However, it is not  ppropri te to w it 
for   represent tive (b) to  rrive  t the hospit l to de ctiv te the AICD. 
The p tient will require interrog tion of his AICD to confir  th t he w s 
not h ving runs of   shock ble rhyth . Either   c rdiologist or co p ny 
represent tive h s the  bility to do this. However, it is ill  dvised to let the 
AICD in ppropri tely deliver shocks to the p tient while you  d inister 
p in  edic tion (c). The AICD should not be re oved (e) fro  the chest 
w ll in the ED. If this procedure is required (ie, the device w s   source of 
infection), it should be perfor ed by   c rdiothor cic surgeon in the oper-
 ting roo .

29. The answer is b. The p tient’s present tion is consistent with acute 
mitral valve regurgitation bec use of   ruptured papillary muscle in the 
setting of  n AMI. P tients usu lly present with pulmonary edema in the 
setting of an AMI. Chest x-r y ch r cteristic lly reve ls pul on ry ede   
with   nor  l he rt size. The ch r cteristic  ur ur of  itr l regurgit tion 
is   holosystolic murmur that is loudest at the apex.

Critic l  ortic stenosis (a) produces   loud systolic  ur ur th t is best 
he rd  t the second right intercost l sp ce  nd r di tes to the c rotids. The 
cl ssic finding of   peric rdi l effusion (c) is decre sed bre th sounds. With 
  l rge-sized effusion or one th t r pidly  ccu ul tes p tients   y develop 
peric rdi l t  pon de which will c use distended neck veins  nd hypoten-
sion. CHF (d) does not c use    ur ur but r ther  n extr  he rt sound 
(S3). Aortic dissection (e) is  ssoci ted with    ur ur of  ortic insuffi-
ciency if the dissection involves the  ortic v lve.

30. The answer is e. The p tient’s ECG reve ls third-degree (or com-
plete) heart block. It is   disorder of the c rdi c conduction syste , 
where there is no conduction through the AV node  nd electric l dis-
soci tion of the  tri   nd ventricles. This   y occur second ry to MI, 
drug intoxic tion, infection, or infiltr tive dise ses. On the ECG co -
plete he rt block is represented by QRS co plexes being conducted  t 
their own regul r r te independent of the P w ves which  re  lso con-
ducting  t their own regul r r te. Individu ls with second-degree type II 
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or third-degree co plete he rt block  re considered unst ble. External 
pacing pads should be pl ced on the , followed by   tr nsvenous p cer 
if their BP is unst ble. They   y require   per  nent p ce  ker for 
irreversible co plete he rt block.

Cle rly this p tient h s  n unst ble rhyth   nd should not be dis-
ch rged ho e (a). The p tient should receive  spirin  nd h ve c rdi c bio-
  rkers obt ined; however, the ABCs  ust be followed  nd the p tient’s 
rhyth  is currently unst ble (b). Pl ce ent of the   gnet over the p ce-
  ker turns off the sensing function of the p ce  ker  nd te por rily 
converts the p ce  ker fro  the de  nd  ode to   fixed-r te  ode 
(c). This  ssesses whether the p cing function is int ct  nd the p cing sti u-
lus c n c pture the  yoc rdiu . There is no evidence in this p tient’s  edi-
c l history th t she h s   p ce  ker. Holter  onitoring  nd echoc rdiogr    
(d)  re gener lly used to continuously  onitor   p tient’s rhyth   nd 
c rdi c function. This p tient will likely undergo rhyth -  nd function-
 ssess ent  s  n inp tient.

31. The answer is b. The p tient h s hypertrophic cardiomyopathy, 
which is ch r cterized by left ventricul r hypertrophy without  ssoci ted 
ventricul r dil tion. The hypertrophy is usu lly  sy  etric, involving the 
septu  to   gre ter extent th n the free w ll. P tients  re  t incre sed risk 
of dysrhythmias and sudden death. Syncope is usu lly exertion-rel ted 
 nd is c used by   dysrhyth i  or   sudden decre se in c rdi c output. The 
 ur ur  ssoci ted with hypertrophic c rdio yop thy is   pro inent sys-
tolic ejection murmur he rd  long the left stern l bo rder  nd  t the  pex 
with r di tion to the  xill . The  ur ur is   result of LV outflow obstruc-
tion  nd  itr l regurgit tion. It is increased with   neuvers th t decre se 
left ventricul r end-di stolic volu e, such  s the V ls lv    neuver, sud-
den st nding,  nd exercise.

The V ls lv    neuver will decre se the dur tion of  ll other  ur-
 urs except  itr l v lve prol pse  nd hypertrophic c rdio yop thy (a). 
All other choices (c, d, and e)  re incorrect  s described in the expl n tion 
e rlier.

32. The answer is c. The p tient exhibits unstable angina, which is 
defined  s new-onset  ngin ,  ngin  occurring  t rest l sting longer th n 
20  inutes, or  ngin  devi ting fro    p tient’s nor  l p ttern. Unst -
ble  ngin  is considered the h rbinger of  n  cute MI  nd, therefore, 
should be ev lu ted  nd tre ted  ggressively. P tients   y be p in free 
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 nd h ve neg tive c rdi c bio  rkers with unst ble  ngin . In gener l, 
unst ble  ngin  is tre ted with oxygen,  spirin, clopidogrel, low- olec-
ul r-weight or unfr ction ted hep rin,  nd further risk str tific tion in 
the hospit l.

V ri nt or Prinz et l  ngin  (a) is c used by coron ry  rtery 
v sosp s   t rest with  ini  l coron ry  rtery dise se. It is so e-
ti es relieved by exercise or nitroglycerin. It is gener lly tre ted with 
CCBs. P tients with Prinz et l  ngin    y h ve ST elev tions on their 
ECG th t  re indistinguish ble fro   n  cute MI. St ble  ngin  (b) is 
described  s tr nsient episodic chest disco fort resulting fro  MI. The 
disco fort is typic lly predict ble  nd reproducible, with the frequency 
of  tt cks const nt over ti e. The disco fort is thought to be c used by 
fixed, stenotic  therosclerotic pl ques th t n rrow   blood vessel lu en 
 nd reduce coron ry blood flow. NSTEMI (d)  nd STEMI (e) result fro  
 yoc rdi l necrosis with rele se of c rdi c bio  rkers (ie, troponin) 
into the bloodstre  .

33. The answer is b. The rhyth  strip shows second-degree AV block 
type II or Mobitz type II. Mobitz II presents with   prolonged PR interv l 
(PR > 0.2 second)  nd r ndo  dropped be ts (ie, P w ve without QRS co -
plex). The PR interv ls  re  lw ys the s  e dur tion. The block is below the 
level of the AV node, gener lly the His-Purkinje syste . This he rt block 
reflects serious c rdi c p thology  nd   y be seen with  n  nterior w ll 
MI, which is the c se with this p tient.

Mobitz type I (a) ( lso c lled Wenckeb ch pheno enon) shows 
progressive prolong tion of PR interv l with e ch be t until AV con-
duction is lost c using   dropped be t. First-degree AV block (c) pres-
ents with prolonged PR interv l (PR >0.2 second) without loss of AV 
conduction. This block is  sy pto  tic. Atri l flutter (d) is   t chy-
dysrhyth i  with r pid  tri l be t  nd v ri ble conduction through the 
AV node. It h s   ch r cteristic “s wtooth”  ppe r nce of  tri l flutter 
w ves. Sinus br dyc rdi  (e) is si il r to sinus rhyth  except th t the 
r te is less th n 60  nd gener lly gre ter th n 45 be ts/ inute. There  re 
sever l etiologies of sinus br dyc rdi ; so e  re nor  l (ie, young per-
son, well-tr ined  thlete)  nd so e p thologic (ie, β-blocker overdose, 
c rdi c ische i ).

34. The answer is e. The rhyth  strip findings  re consistent with third-
degree AV block,  lso c lled complete heart block. It is ch r cterized by 
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 bsent conduction through the AV node, resulting in the dissoci tion of 
 tri l  nd ventricul r rhyth s. The ECG shows independent P w ves  nd 
QRS co plexes. Mobitz type II often progresses to third-degree he rt 
block,  s seen in this c se. The i  edi te step in   n ging co plete 
he rt block is  pplying   transcutaneous pacemaker for ventricul r p c-
ing  s   te porizing  e sure in the unst ble or hypotensive p tient. P cer 
p ds should  lw ys be  pplied to the p tient even when st ble in c se the 
need  rises for e ergent p cing. In c ses of irreversible co plete he rt 
block, p tients need implantable ventricular pacemakers for definitive 
  n ge ent. In  ddition, the underlying c use of the block needs to be 
 ddressed.

Consulting c rdiology (a) is   good choice  s they will i pl nt   
per  nent p ce  ker  nd   n ge  ny underlying c rdi c dise se. How-
ever, the p tient  ust first be st bilized. C rdioversion (b) is used to tre t 
unst ble p tients with reentr nt  rrhyth i s, such  s  tri l fibrill tion. It 
is not helpful in   setting of conduction  bnor  lity, such  s he rt block. 
Metoprolol (c),   β-blocker, is contr indic ted in co plete he rt block. 
This  gent prolongs AV nod l conduction. A iod rone (d) is  n  nti-
dysrhyth ic used in p tients with wide-co plex t chyc rdi s or  tri l 
fibrill tion.

35. The answer is d. Often in the ED, tr nscut neous p ce  kers  re 
 pplied  s   bridge to  ore definitive ther py with   per  nent p ce-
  ker. In the ide l situ tion,   per  nent p ce  ker is pl ced under 
direct visu liz tion with fluoroscopy  nd is often perfor ed in the c r-
di c c theteriz tion l bor tory. However, if the tr nscut neous p ce-
  ker does not work (ie, c nnot  chieve c pture, c nnot i prove BP) 
then   transvenous pacemaker is indic ted. The Joint Co  ission h s 
cre ted   nu ber of st nd rds th t hospit ls  ust follow. M ny of these 
st nd rds exist in order to i prove the c re of p tients  nd especi lly 
focus on  re s of p tient s fety. Procedures  re perfor ed on   d ily 
b sis in the hospit l,  nd unfortun tely errors often occur (ie, wrong site, 
wrong side, wrong p tient). In order to help  ini ize  ny error, prior to 
 ny procedure, a time out must be performed. Most hospit ls require 
the involve ent of two he lth c re workers during the ti e out, ide lly 
the physici n  nd nurse t king c re of the p tient. During the ti e out, 
the patient’s identity and type of procedure are verified. Addition lly, 
if the procedure involves  ny l ter lity, the site of the procedure is cle rly 
  rked with the provider’s initi ls.
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A chest x-r y (a) is not   nd tory prior to the procedure. However,  fter 
the procedure is co pleted   chest x-r y is necess ry in order to confir  the 
 bsence of   pneu othor x since the procedure of inserting   tr nsvenous 
p ce  ker includes   centr l line. M rking the  re  over the  yoc rdiu  
with your initi ls (b) is not necess ry. As  entioned e rlier, procedures th t 
involve l ter lity (ie, tube thor costo y) require identific tion of the site. In 
this c se, the tr nsvenous  ppro ch is   de  w y fro  the he rt without   
specific side require ent. Pl ce ent of end tid l CO2  onitoring (c) is not 
p rt of this procedure. In c ses where sed tion is e ployed, the use of end 
tid l  onitoring is now considered the st nd rd of c re. After the insertion 
of   tr nsvenous p ce  ker,   p tient will be tr nsferred to the CCU (e). 
However, this procedure is s fely perfor ed in the ED  nd does not require 
tr nsfer to the critic l c re setting prior to its co pletion.

36. The answer is b. The cl ssic present tion of pericarditis includes chest 
pain, a pericardial friction rub, and ECG abnormalities. A prodro e of 
fever  nd  y lgi s   y occur. Peric rditis chest p in is usu lly subster-
n l  nd v ries with respir tion. It is typic lly relieved by sitting forward 
and worsened by lying down. The physic l ex  in tion h ll  rk of  cute 
peric rditis is the pericardial friction rub. The e rliest ECG ch nges  re 
seen in the first few hours to d ys of illness  nd include diffuse ST-segment 
elevation seen in le ds I, II, III,  VL,  VF,  nd V2 to V6. Most p tients with 
 cute peric rditis will h ve concurrent PR-segment depression. The   in-
st y of tre t ent includes supportive c re with anti-inflammatory  edi-
c tions (ie, NSAIDs). Colchicine h s been shown to decre se sy pto s 
 nd decre se the r tes of recurrence when  d inistered during  n  cute 
episode. Corticosteroids h ve been shown to incre se the risk of recurrence 
 nd therefore should only be used when NSAIDs  re contr indic ted. An 
echoc rdiogr   should be perfor ed to rule out   peric rdi l effusion  nd 
t  pon de (which w s nor  l in this c se).

Pul on ry e bolis  (a) c n present with substern l chest p in th t is 
sh rp in n ture  nd worse with inspir tion. However, the p tient does not 
exhibit  ny risk f ctors for   PE. It is very i port nt to be  ble to differen-
ti te  n  cute MI fro   cute peric rditis bec use thro bolytic ther py is 
contr indic ted in peric rditis  s it   y precipit te he orrh gic t  -
pon de (d). Unlike the ECG in  n  cute MI, the ST elev tions in e rly peri-
c rditis  re conc ved upw rd r ther th n convex upw rd (c). Subsequent 
tr cings do not evolve through   typic l MI p ttern  nd Q w ves do not 
 ppe r. Antibiotics (e)  re not routinely used to tre t peric rditis.
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Questions

The following scenario applies to questions 37 and 38.

A 55-year- l  w man with a past me ical hist ry  f  iabetes walks int  the 
emergency  epartment (ED) stating that her t ngue an  lips feel sw llen. 
During the hist ry, she tells y u she recently starte  a new bl    pressure 
(BP) me icati n. Her  nly  ther me icati n is a baby aspirin. Her vitals at 
triage are BP 130/70 mm Hg, heart rate (HR) 85 beats/minute, respirat ry 
rate (RR) 16 breaths/minute, temperature 98.7°F, an   xygen saturati n 
99%  n r  m air. On physical examinati n, y u  etect mil  lip an  t ngue 
swelling. Over the next h ur, y u n tice that n t  nly are her t ngue an  
lips getting m re sw llen, but her face is starting t  swell, t  .

37. Which is the m st likely causative agent?
a. Met pr l l
b. Fur semi e
c. Aspirin
 . Lisin pril
e. Diltiazem

38. Which  f the f ll wing is true regar ing the treatment  f this c n iti n?
a. Ster i s will help minimize the swelling.
b. The mechanism  f acti n is thr ugh pr staglan in pr  ucti n inhibiti n.
c. It can  ccur at any p int when taking the causative me icati n.
 . The uvula is spare  when significant  ral swelling is present.
e. Urticaria is a c mm n skin fin ing.
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39. A 45-year- l  w man presents t  the ED imme iately after lan ing at 
the airp rt fr m a transatlantic flight. She states that a few m ments after 
lan ing she felt sh rt  f breath with pain in her chest when she t  k a  eep 
breath. She takes  ral c ntraceptive pills an  lev thyr xine. She is a s cial 
 rinker an  sm kes cigarettes  ccasi nally. Her BP is 130/75 mm Hg, HR 
is 98 beats/minute, RR is 20 breaths/minute, temperature is 98.9°F, an   xy-
gen saturati n is 97%  n r  m air. Y u sen  her f r a  uplex ultras un  
 f her legs, which is p sitive f r  eep vein thr mb sis. What is the m st 
appr priate management f r this patient?
a. Place the patient  n a car iac m nit r, pr vi e supplemental  xygen, an  

a minister unfracti nate  heparin
b. Place the patient  n a car iac m nit r,  r er a chest c mpute  t m graphy 

(CT) scan t  c nfirm a pulm nary emb lism (PE), an  then a minister 
unfracti nate  heparin

c. Place the patient  n a car iac m nit r an  a minister aspirin
 . Instruct the patient t  walk ar un  the ED s  that she remains m bile an    es 

n t exacerbate thr mbus f rmati n
e. Place the patient  n a car iac m nit r, pr vi e supplemental  xygen, an  

a minister warfarin

The following scenario applies to questions 40 and 41.

A tall, thin 18-year- l  man presents t  the ED with acute  nset  f  yspnea 
while at rest. The patient rep rts sitting at his  esk when he felt a sharp pain 
 n the right si e  f his chest that w rsene  with inspirati n. His past me i-
cal hist ry is significant f r peptic ulcer  isease. He rep rts taking a 2-h ur 
plane trip a m nth ag . His initial vitals inclu e a BP  f 120/60 mm Hg, HR 
 f 100 beats/minute, RR  f 16 breaths/minute, an  an  xygen saturati n 
 f 97%  n r  m air. On physical examinati n, y u n te  ecrease  breath 
s un s  n the right si e.

40. Which  f the f ll wing tests sh ul  be perf rme  next?
a. Electr car i gram (ECG)
b. d- imer
c. Ventilati n perfusi n scan (V/Q scan)
 . Upright ab  minal ra i graph
e. Chest ra i graph
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41. If a be si e ultras un  was perf rme , which  f the f ll wing might 
y u expect t  fin   n scanning  f the right th rax?
a. B-lines
b. A-lines
c. Lung p int
 . Hepatizati n
e. Sinus i  sign

42. A 30-year- l   bese w man with n  significant past me ical hist ry 
presents t  the ED c mplaining  f sh rtness  f breath an  c ughing up 
bl   -streake  sputum. The patient states that she travele  t  M sc w a 
m nth ag . Up n returning t  the Unite  States, the patient  evel pe  a 
persistent c ugh ass ciate  with  yspnea. She was seen by a pulm n l gist, 
wh   iagn se  her with br nchitis an  prescribe  an inhaler. H wever, 
 ver the f ll wing weeks, the patient’s sympt ms w rsene , an  she  evel-
 pe  pleuritic chest pain. In the ED, she lets y u kn w that she sm kes half 
a pack per  ay. Her vitals inclu e BP  f 105/65 mm Hg, HR  f 124 beats/
minute, RR  f 22 breaths/minute, temperature  f 99°F, an  an  xygen satu-
rati n  f 94%  n r  m air. Physical examinati n is n nc ntribut ry, except 
f r rales in the left-mi  lung. Her ECG reveals sinus tachycar ia with large 
R waves in V1 t  V3 an  inverte  T waves. Given this patient’s hist ry an  
presentati n, what is the m st likely eti l gy  f her sympt ms?
a. Mycoplasma pneumoniae pneum nia
b. Q fever pneum nia
c. Pneumocystis jiroveci pneum nia (PCP)
 . Pulm nary emb lism
e. Acute respirat ry  istress syn r me (ARDS)

43. A 24-year- l  w man is br ught t  the ED after being f un   n a 
nearby street hunche   ver an  in mil  respirat ry  istress. Up n arrival, 
she is tachypneic at 28 breaths/minute with an  xygen saturati n  f 97% 
 n facemask  xygen a ministrati n. On physical examinati n, the patient 
appears t  be in mil   istress with supraclavicular retracti ns. Scattere  
wheezing is hear  thr ugh ut bilateral lung fiel s. Which  f the f ll wing 
me icati ns sh ul  be a ministere  first?
a. C rtic ster i s
b. Magnesium sulfate
c. Epinephrine
 . Antich linergic nebulizer treatment
e. β2-ag nist nebulizer treatment
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44. As y u evaluate a patient with sh rtness  f breath, y u appreciate 
 ecrease  breath s un s at the left-lung base. Y u suspect the patient has 
a small pleural effusi n. In which  f the f ll wing views  f the chest is this 
small pleural effusi n m st likely t  be  etecte ?
a. Supine
b. Lateral  ecubitus with the right si e   wn
c. Lateral  ecubitus with the left si e   wn
 . Lateral
e. P steri r-anteri r (PA)

The following scenario applies to questions 45 and 46.

A 32-year- l  firefighter presents t  the ED in acute respirat ry  istress. He 
was taken t  the ED sh rtly after extinguishing a large fire in a wareh use. 
His initial vitals inclu e a BP  f 120/55 mm Hg, HR  f 90 beats/minute, RR 
 f 18 breaths/minute, an   xygen saturati n  f 98%  n 2-L nasal cannula. 
An ECG sh ws a first- egree heart bl ck. On physical examinati n, there 
are  iffuse rh nchi bilaterally. The patient is c vere  in s  t an  the hairs 
in his nares are singe .

45. Which  f the f ll wing is m st likely resp nsible f r this patient’s 
respirat ry  istress?
a. Reactive airway  isease
b. F reign b  y aspirati n
c. Dec mpressi n sickness
 . Thermal burns
e. Pneum th rax

46. Y u perf rm nas pharyng sc py  n this patient an  n tice that there 
appears t  be s  t thr ugh ut the upper airway. The patient remains in 
respirat ry  istress. Which  f the f ll wing is the m st appr priate next 
acti n?
a. C ntinu us albuter l nebulizers
b. Humi ifie   xygen an   bservati n
c. C rtic ster i s
 . Rapi  sequence en  tracheal intubati n
e. Transfer t  a hyperbaric chamber

47. A 76-year- l  man presents t  the ED in acute respirat ry  istress, 
gasping f r breath while  n facemask. Parame ics state he was f un   n a 

Rosh_CH02_p041-p066.indd   44  12/7/15   5:48 PM



Shortness of Breath  45

bench  utsi e  f his apartment in respirat ry  istress. Initial vitals inclu e 
a BP  f 170/90 mm Hg, HR  f 90 beats/minute, RR  f 33 breaths/min-
ute, an   xygen saturati n  f 90%. On physical examinati n, the patient is 
c ughing up pink, fr thy sputum, has rales tw -thir s  f the way up b th 
lung fiel s, an  has pitting e ema  f his l wer extremities. A chest ra i -
graph reveals bilateral perihilar infiltrates, an enlarge  car iac silh uette, 
an  a small right-si e  pleural effusi n. After  btaining IV access an  plac-
ing the patient  n a m nit r, which  f the f ll wing me ical interventi ns 
is m st appr priate?
a. M rphine sulfate 
b. Nitr glycerin  nly
c. Nitr glycerin an  a l  p  iuretic
 . Aspirin
e. Antibi tics

The following scenario applies to questions 48 and 49.

A 67-year- l  man is br ught t  the ED in respirat ry  istress. His ini-
tial vitals inclu e a BP  f 145/88 mm Hg, HR  f 112 beats/minute, RR  f 
18 breaths/minute, an   xygen saturati n  f 92%  n r  m air. He is als  
febrile at 102°C. After  btaining IV access, placing the patient  n a car iac 
m nit r, an  a ministering  xygen via nasal cannula, a chest ra i graph is 
perf rme  an  sh ws patchy alve lar infiltrates with c ns li ati n in the 
l wer l bes. On review  f systems, the patient tells y u that he ha  five t  
six watery b wel m vements a  ay f r the last 2  ays with a few b uts  f 
emesis.

48. Which  f the f ll wing infecti us eti l gies is m st likely resp nsible 
f r this patient’s presentati n?
a. Streptococcus pneumoniae
b. Haemophilus influenzae
c. Mycoplasma pneumoniae
 . Chlamydophila pneumoniae
e. Legionella pneumophila
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49. Which  f the f ll wing lab rat ry abn rmalities w ul  y u expect 
sec n ary t  the causative  rganism?
a. Hyp natremia
b. Hyperkalemia
c. Hyp calcemia
 . Elevate  BUN
e. Thr mb cyt penia

The following scenario applies to questions 50 and 51.

A 32-year- l  w man presents t  the ED with a 1-m nth hist ry  f gen-
eral malaise, mil  c ugh, an  subjective fevers. She is human immun  e-
ficiency virus (HIV) p sitive an  6 m nths ag  her CD4 c unt was 220. 
She is n t  n antiretr viral therapy  r any  ther me icati ns. Initial vitals 
inclu e a BP  f 130/60 mm Hg, HR  f 88 beats/minute, RR  f 12 breaths/
minute, an   xygen saturati n  f 91%  n r  m air. Her chest ra i graph 
sh ws bilateral  iffuse interstitial infiltrates as sh wn in the illustrati n. 
Subsequent lab rat ry tests are unremarkable except f r an elevate  lactate 
 ehy r genase level.

(Reproduced with permission from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine. New York, NY: McGraw-Hill, 2002: 666.)
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50. Which  f the f ll wing is the m st likely  rganism resp nsible f r her 
clinical presentati n?
a. Coccidioides immitis
b. Mycobacterium tuberculosis
c. Pneumocystis jiroveci
 . Mycoplasma pneumoniae
e. Haemophilus influenzae

51. Which  f the f ll wing is an in icati n f r the initiati n  f c rtic ste-
r i  treatment in this patient?
a. LDH ab ve 450 U/L
b. Oxygen saturati n 94%
c. Hist ry  f asthma
 . RR ab ve 20 breaths/minute
e. PaO2 less than 70 mm Hg

52. A 27-year- l  w man presents t  the ED c mplaining  f an intensely 
pruritic rash all  ver her b  y, ab  minal cramping, an  chest tightness. 
She states that 1 h ur ag  she was at  inner an  acci entally ate s me 
shrimp. She has a kn wn anaphylactic allergy t  shrimp. Her BP is 115/75 mm 
Hg, HR is 95 beats/minute, RR is 20 breaths/minute, temperature is 98.9°F, 
an   xygen saturati n is 97%  n r  m air. She appears anxi us, an  her 
skin is flushe  with urticarial lesi ns. Auscultati n  f her lungs reveals scat-
tere  wheezes with  ecrease  air entry. Which  f the f ll wing is the m st 
appr priate next step in management?
a. A minister  xygen via n nrebreather, place a large-b re IV, begin IV flui s, an  

a minister methylpre nis l ne intraven usly
b. A minister  xygen via n nrebreather, place a large-b re IV, begin IV flui s, an  

a minister methylpre nis l ne an   iphenhy ramine intraven usly
c. A minister  xygen via n nrebreather, place a large-b re IV, begin IV flui s, 

a minister methylpre nis l ne an   iphenhy ramine intraven usly, an  give 
intramuscular epinephrine

 . A minister  xygen via n nrebreather, place a large-b re IV, begin IV flui s, an  
start aer s lize  albuter l

e. A minister  xygen via n nrebreather, place a large-b re IV, begin IV flui s, an  
start aer s lize  epinephrine
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53. A 42-year- l  man presents t  the ED via ambulance after activating EMS 
f r  yspnea. He is currently  n an  xygen facemask an  was a ministere  
 ne nebulize  treatment  f a β2-ag nist by the parame ics. His initial vitals 
inclu e a RR  f 16 breaths/minute with an  xygen saturati n  f 96%  n r  m 
air. The patient appears t  be in mil   istress with s me interc stal retracti ns. 
Up n chest auscultati n, there are minimal wheezes l calize   ver bilateral 
l wer lung fiel s. The patient’s sympt ms c mpletely res lve after tw  m re 
nebulizer treatments. Which  f the f ll wing me icati ns, in a  iti n t  a 
rescue β2-ag nist inhaler, sh ul  be prescribe  f r  utpatient use?
a. Magnesium sulfate
b. Epinephrine injecti n (EpiPen)
c. C rtic ster i s
 . Cr m lyn s  ium
e. Ipratr pium

54. A 43-year- l  h meless man is br ught t  the ED after being f un  
int xicate   n the street. He is currently r usable an  expresses a request 
t  be left al ne. Initial vitals inclu e BP  f 125/80 mm Hg, HR  f 92 beats/
minute, RR  f 14 breaths/minute, an   xygen saturati n  f 93%  n r  m 
air. His rectal temperature is 101.2°F. A chest ra i graph sh ws infiltrates 
inv lving the right-l wer l be. Given this clinical presentati n, what initial 
antibi tic c verage is m st appr priate f r this patient?
a. Gram-negative c verage  nly
b. Gram-p sitive c verage  nly
c. Br a -spectrum with anaer bic c verage
 . PCP c verage
e. Antifungal therapy

The following scenario applies to questions 55 and 56.

A 32-year- l  man is br ught int  the ED by EMS with fever, sh rtness  f 
breath, an  stri  r. The patient was treate  the previ us  ay in the ED f r 
a viral syn r me. His BP is 90/50 mm Hg, HR is 110 beats/minute, RR is 
28 breaths/minute, an  temperature is 101.2°F. A chest ra i graph reveals 
a wi ene  me iastinum. The patient is en  tracheally intubate , given a 
2-L b lus  f n rmal saline, an  starte   n antibi tics. His BP impr ves t  
110/70 mm Hg an  he is transferre  t  the intensive care unit (ICU). Y u 
see a frien  wh  acc mpanie  the patient t  the h spital an  ask him s me 
questi ns. Y u fin   ut that the patient is a  rum maker an  w rks with 
animal hi es.
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55. What is the m st likely  rganism that is resp nsible f r this patient’s 
presentati n?
a. Streptococcus pneumoniae
b. Corynebacterium diphtheriae
c. Coxiella burnetii
 . Haemophilus influenzae
e. Bacillus anthracis

56. Which  f the f ll wing antibi tics is the treatment  f ch ice f r this 
c n iti n?
a. Ceftriax ne
b. Cipr fl xacin
c. Azithr mycin
 . Clin amycin
e. D xycycline

The following scenario applies to questions 57 and 58.

A 62-year- l  man presents t  the ED with gra ual  yspnea  ver the last 
few weeks. He rep rts that he is a  aily sm ker an  has n t seen a physician 
in years. On physical examinati n, there are  ecrease  breath s un s  n 
the right as c mpare  t  the left. A chest ra i graph in icates blunting  f 
the right c st phrenic angle with a flui  line an  a speculate  n  ule in the 
right-upper lung. A th racentesis is perf rme .

57. Which  f the f ll wing m st likely characterizes his pleural effusi n?
a. Transu ative effusi n
b. Exu ative effusi n
c. Transu ative an  exu ative effusi n
 . Lactate  ehy r genase < 200 units
e. Flui -t -bl    pr tein rati  < 0.5

58. This patient is a mitte  t  the h spital. Which  f the f ll wing is n w 
an expecte  c nsultati n f r early inv lvement in this patient’s care?
a. Past ral care
b. Th racic surgery
c. Palliative care
 . Nutriti n
e. Respirat ry therapy
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59. A 57-year- l  w man with a hist ry  f en  stage renal  isease  n 
hem  ialysis presents with a fever. On examinati n, she is n te  t  have 
rales in the right-mi  lung. Her in welling tunnele  catheter where she 
receives  ialysis is neither erythemat us n r ten er. Her chest x-ray c n-
firms pneum nia. Which  f the f ll wing is the m st appr priate antibi tic 
ch ice?
a. M xifl xacin
b. Ceftriax ne an  azithr mycin
c. Azithr mycin
 . Vanc mycin, cefepime, an  azithr mycin
e. Ampicillin/sulbactam an  cipr fl xacin

60. Which  f the f ll wing statements is true regar ing pertussis  
infecti n?
a. Infecti n is m re severe in a ults than chil ren.
b. The  rganism is i entifie   n r utine sputum culture.
c. Treatment is with a macr li e antibi tic.
 . Antibi tics    n t alter the c urse  f illness.
e. The first phase  f illness inv lves par xysms  f c ugh.
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Answers

37. The answer is d. The patient has angi edema, a rare, but significant 
si e effect  f angi tensin-c nverting enzyme inhibit rs (ACE-I). This 
type  f angi e ema is usually limite  t  the lips, t ngue, and face an  is 
frequently asymmetric. In m re severe cases, the pharyngeal  r laryngeal 
structures can bec me inv lve , inclu ing the uvula an  t ngue. In this 
setting, the patient may  evel p airway c mpr mise an  emergent intu-
bati n  r surgical cric thyr t my nee s t  be perf rme . ACE-I–in uce  
angi e ema can  ccur after sh rt-  r l ng-term use  f the me icati n. The 
me icati n sh ul  be imme iately  isc ntinue .

N ne  f the  ther me icati ns liste  cause angi e ema (a, b, c, and e).

38. The answer is c. One  f the curi us things ab ut ACE-I–in uce  
angi e ema is that it can  ccur at any p int in the c urse  f a pers n tak-
ing this medicati n. This is unlike a true type I hypersensitivity reacti n 
which  ccurs imme iately after exp sure t  the allergen.

The typical treatments f r allergic reacti ns use  in emergency practice 
are n t effective against angi e ema. Theref re, ster i s (a) will n t help 
minimize the swelling. These agents are  ften given in c njuncti n with 
antihistamines alth ugh they really have n  effect. M st clinicians ch  se 
t  give the agents in case the eti l gy is s mething  ther than ACE-I. The 
mechanism  f acti n is relate  t  the inhibiti n  f bra ykinin pr  ucti n 
cause  by the ACE-I, n t pr staglan ins (b). Alth ugh in a mil  case  f 
angi e ema the swelling may  nly inv lve the lips an  t ngue, the uvula is 
n t spare  (d) in a severe case  f angi e ema. Urticaria (e)   es n t  ccur 
with angi e ema. Urticaria ( r hives) are a manifestati n  f a type I hyper-
sensitivity relate  t  mast cell  egranulati n an  histamine release which 
  es n t  ccur in angi e ema.

39. The answer is a. The patient has a c nfirmed ven us thr mb sis 
an  has sympt ms c nsistent with a pulm nary thr mb emb lism. Data 
n w sh w that alm st every  eep ven us thr mb sis (DVT) emb lizes t  
s me extent. The presence  f a PE in this patient can be presumed by a 
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c nfirmed DVT with pulm nary sympt ms. All patients nee  t  be  n a 
m nit r an  sh ul  receive supplemental  xygen  espite n rmal  xygen 
saturati n. Oxygen acts as a pulm nary vas  ilat r. Heparin is the first-
line therapy in this patient an  sh ul  be a ministere  pr mptly.

A chest CT scan (b) is n t urgently nee e  since a DVT is alrea y 
c nfirme  by  uplex ultras un  an  sh ul  n t  elay a ministrati n  f 
antic agulati n. Aspirin (c) is n t effective in preventing pr pagati n  f 
a DVT. The patient requires an antic agulant, n t an antiplatelet agent. 
Alth ugh imm bility (d) can lea  t  increase  thr mbus, a patient with a  
 iagn se  DVT sh ul  be m nit re  in be  while receiving antic -
agulati n. Warfarin (e) sh ul  never be starte  with ut c nc mitant 
a minis trati n  f heparin. After the internati nal n rmalize  rati  
(INR) is at a therapeutic level (2-3 IU), heparin can be st ppe  an  war-
farin can be taken al ne. Warfarin initially causes a temp rary hyper-
c agulable state because the antic agulants, pr teins C an  S (inhibite  
by warfarin), have sh rter half-lives c mpare  with the pr c agulant 
vitamin K– epen ent pr teins that warfarin als  inhibits.

40. The answer is e. A sp ntane us pneum th rax typically presents with 
ipsilateral pleuritic chest pain an   yspnea while at rest. Physical fin ings 
ten  t  c rrelate with the  egree  f sympt ms. Mil  tachycar ia, decreased 
breath s unds t  auscultati n,  r hyperres nance t  percussi n are the 
m st c mm n fin ings. It typically  ccurs in healthy y ung men  f taller 
than average stature with ut a precipitating fact r. Mitral valve pr lapse 
an  Marfan syn r me are als  ass ciate  with pneum th races. The m st 
c mm n c n iti n ass ciate  with sec n ary sp ntane us pneum th rax 
is chr nic  bstructive pulm nary  isease (COPD). Alth ugh suggeste  by 
this patient’s sympt ms, the  iagn sis  f pneum th rax is generally ma e 
with a chest radi graph. The classic ra i graph fin ing is the appearance 
 f a thin, visceral, pleural line lying parallel t  the chest wall, separate  by 
a ra i lucent ban  that is  ev i   f lung markings as sh wn in the figure 
bel w. The  iagn sis can als  be seen  n p int- f-care ultras un  by the 
absence  f lung sli ing. If clinical suspici n is high with a negative initial 
chest x-ray, inspirat ry an  expirat ry films,  r a lateral  ecubitus film may 
be taken t  evaluate f r lung c llapse.

An ECG (a) may be perf rme  at a later time t  investigate this patient’s 
sympt ms, but given the high likelih     f pneum th rax, a chest ra i -
graph sh ul  be   ne first. A d- imer (b) is a bl    test use  as a screening 
t  l in patients wh  have a l w pretest pr bability f r a thr mb emb lism. 
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A negative d- imer can exclu e the  iagn sis  f PE in patients with a l w 
pretest pr bability. If the chest ra i graph is unremarkable in this patient, 
sen ing a d- imer may help in the w rkup  f his  yspnea. A V/Q scan 
(c) als  ai es in the  iagn sis  f PE. Because spiral CT angi graphy has 
emerge  as a test with high sensitivity an  specificity, V/Q scans are being 
use  less frequently. Its r le is generally reserve  f r instituti ns that    
n t have access t  spiral CT angi graphy an  f r in ivi uals with a c n-
train icati n t  spiral CT angi graphy (ie, c ntrast  ye allergy an  renal 
insufficiency). An upright ab  minal x-ray (d) is helpful in the evaluati n 
 f the b wel f r air flui  levels as seen in a b wel  bstructi n. F r c ncern 

(Reproduced with permission from Adam J. Rosh, MD and Rosh Review.)
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 f a perf rate  visc us, an upright chest x-ray t  i entify air un er the  ia-
phragm is the test  f ch ice.

41. The answer is c. The use  f be si e p int- f-care ultras un  in the 
ED has expan e  t  inclu e th racic imaging. It is helpful in evaluating the 
lung parenchyma f r excess flui  an  c ns li ati n an  als  in the i enti-
ficati n  f a pneum th rax. F r the evaluati n  f pneum th rax, the high 
frequency pr be is place   n the chest wall. The interc stal space is i enti-
fie  in which y u can see the layers  f the chest wall (muscle, then pleural, 
an  then the lung). In n rmal lung, lung sliding is present which repre-
sents the m vement  f the visceral pleura again the parietal pleura. This is 
absent in a pneum th rax an  can be  irectly visualize   r i entifie   n 
the M-m  e  f the ultras un  l  king f r m vement. The lung p int is 
the m st specific sign f r pneum th rax  n ultras un  an  is the transi-
ti n p int between n rmal lung an  pneum th rax.

B-lines (a) are vertical lines sprea ing   wn int  the lung parenchyma. 
They represent interstitial e ema an  are present in pulm nary e ema. The 
m re B-lines present the m re e ema within the lung. A-lines (b) are h ri-
z ntal lines seen within the lung create  by air artifact. They may increase 
in cases  f hyperinflati n like asthma  r COPD. Hepatizati n (d) is the 
appearance  f lung tissue that l  ks like the appearance  f liver s n graphi-
cally. This  ccurs with a c ns li ati n an  air br nch grams within the lung 
parenchyma. The sinus id sign (e) is  btaine  when a pleural effusi n is 
present in the lung. When the ultras un  is place  in M-m  e, the inspira-
t ry m vement  f the lung t war  the pleural line creates a sinus i  pattern.

42. The answer is d. In the hist ry there are  etails that lea  y u t  suspect 
PE— besity, recent travel, pr gressive  yspnea  espite inhaler treatment, 
an  bl   -streake  sputum. Objectively, her ECG sh ws right-heart strain 
(large R waves an  inverte  T waves in the prec r ial lea s V1–V3), which 
is because  f the heart beating against the high resistance  f the pulm nary 
vasculature causing back fl w, resulting in right ventricular enlargement. 
There are several classic ECG fin ings in PE as sh wn in the figure. She is 
tachycar ic, tachypneic, an  hyp xic; the car inal signs  f car i vascular 
 istress. Dyspnea, pleuritic chest pain,  r tachypnea is present in 95%  f 
patients with a PE. The classic tria   f  yspnea, pleuritic chest pain, an  
hem ptysis is unc mm n an  present in less than 25%  f patients.

Mycoplasma pneumoniae (a) is the m st c mm n cause  f atypical 
“walking” pneum nia. In a  iti n t  c nstituti nal sympt ms, patients 
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may have c njunctivitis, pharyngitis,  r bull us myringitis. The hallmark 
 f the  isease is the  isparity between the patient’s clinically benign appear-
ance an  the extensive ra i graphic fin ings. Q fever (b) is cause  by 
C burnetii. Infecte  in ivi uals l  k ill, are  iaph retic, an  febrile. PCP 
(c) is seen alm st exclusively in patients wh  are immun c mpr mise , 
such as th se with AIDS, maln urishe ,  r  n ster i s. It is the m st c m-
m n  pp rtunistic infecti n seen in HIV patients. Patients typically pres-
ent with  yspnea, n npr  uctive c ugh, an  fever. Chest ra i graph may 
be n rmal in up t  20% t  30%  f patients. The classic chest ra i graph 
 f PCP  em nstrates bilateral  iffuse interstitial infiltrates in the perihilar 
regi n an  exten ing laterally in a “bat-wing” pattern. The clinical hallmark 
 f ARDS (e) is severe hyp xemia unresp nsive t  increase  c ncentrati ns 

Right bundle  branch

S wave  QRS >120 msec

RSR pa tte rn
V1I

III

II

I
S1

T3

Q3

S1 Q3 T3

T-wave  invers ions

Precordia l T-wave  invers ions

V1

V2

V3

(Reproduced with permission from Adam J. Rosh, MD, and Rosh Review.)
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 f inspire   xygen. Many  ifferent c n iti ns can precipitate ARDS; h w-
ever, gram-negative sepsis is the m st c mm n.

43. The answer is e. This patient is suffering fr m an acute asthma 
exacerbati n. This is a reversible br nch spasm initiate  by a variety  f 
envir nmental fact rs that pr  uce a narr wing an  inflammati n  f the 
br nchial airways. The first-line treatment in  r er t   pen the airways 
inclu es a aer s lize  β2-ag nist, which acts t   ecrease br nch spasm  f 
the sm  th muscle.

C rtic ster i s (a) are an effective measure f r  ecreasing the late 
inflammat ry changes inv lve  in asthma. A  iti nally, when a minis-
tere  in the first h ur  f arrival t  the ED, c rtic ster i s  ecrease rates 
 f a missi n an  b unce back. Magnesium sulfate (b) w rks thr ugh 
sm  th muscle relaxati n an  is initiate  in cases  f severe asthma where 
it has pr ven benefit. Epinephrine (c)  ecreases br nch spasm thr ugh 
its br nch  ilat ry effects, but given its si e effect pr file it sh ul   nly 
be a ministere  in patients  eeme  t  be in severe respirat ry  istress. 
Antich linergics (d) are effective in patients with COPD, an  are als  
a ministere  in c mbinati n with a β2-ag nist t  patients with an acute 
asthma exacerbati n. H wever, it sh ul  never be given al ne t  treat 
asthma.

44. The answer is c. Pleural effusi ns are m st easily  etecte   n a lateral 
decubitus film with the affected side d wn. In this scenari  this w ul  be 
the patient’s left si e, n t the right (b). Accumulati ns  f 5 t  50 mL  f flui  
can be  etecte  with this view.

Small effusi ns can be misse  entirely  n supine views (a) an  are n t 
generally apparent  n PA views (e) an  lateral views (d) until 200 mL  r 
m re  f flui  are present. P int- f-care ultras un  is als  a useful a junct 
in the i entificati n  f pleural flui .

45. The answer is d. The singed nares seen in this patient sh ul  give y u 
a clue t  the p ssibility  f severe thermal burns. Alth ugh there is minimal 
external inv lvement,  amage fr m the heat may exten   eep int  the pul-
m nary system thr ugh inspirati n. This results in a severe inflammat ry 
reacti n causing pneum nitis. Early intubati n is critical.

Alth ugh y u sh ul  always c nsi er a f reign-b  y aspirati n (b) 
in the  ifferential  iagn sis  f respirat ry  istress, it is n t c nsistent with 
the hist ry  f this in ivi ual. Reactive airway  isease (a) typically presents 
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with wheezing, an  a pneum th rax (e) with  ecrease  breath s un s. 
Dec mpressi n sickness (c)  ccurs when a scuba  iver ascen s t   quickly 
an   iss lve  nitr gen bubbles reenter tissues an  bl    vessels.

46. The answer is d. This patient arrives in respirat ry  istress. In the set-
ting  f structural fires, there is always c ncern that the patient has  eeper 
injuries n t visualize  externally. In this case, the patient has singed nasal 
hairs suggesting burns insi e. Given his respirat ry  istress an  evi ence 
 f airway burn, the appr priate next step is pr phylactic rapid sequence 
intubati n. In this case nas pharyng sc py is perf rme  a  ing further 
evi ence t  the nee  f r intubati n alth ugh base   n his respirat ry  is-
tress an  singe  nasal hairs this w ul  have been appr priate.

C ntinu us albuter l nebulizers (a) are helpful f r patients with severe 
br nch spasm. This patient may have a c mp nent  f br nch spasm 
fr m the sm ke inhalati n, but his m re pressing nee  is c ntr l  f his 
airway bef re further s ft tissue swelling takes place. Humi ifie   xygen 
an   bservati n (b) is t   c nservative f r this patient given his chance f r 
quick  ec mpensati n. C rtic ster i s (c) have n  r le in the treatment 
 f inhalati nal injuries an  are n t in icate  in this patient. A transfer t  a 
hyperbaric chamber (e) is in icate  in cases  f carb n m n xi e p is ning 
which is always a c ncern in a structural fire. Carb n m n xi e has a much 
higher affinity f r hem gl bin than  xygen an  when b un  prevents  xy-
gen  elivery t  tissues. Patients with signs  f en   rgan  amage (ie, car iac 
ischemia, sync pe, an / r neur l gic impairment)  r high carb n m n x-
i e levels may be transferre  t  a hyperbaric chamber.

47. The answer is c. Pulm nary edema can be  ivi e  int  car i genic 
an  n ncar i genic. Car i genic varieties are c mm nly seen in the ED 
an  are usually a result  f high hy r static pressures. It is seen in patients 
with MI  r ischemia, car i my pathies, valvular heart  isease, an  hyper-
tensive emergencies. Nitr glycerin acts t   ecrease the prel a   f the heart 
by ven us  ilati n. This l wers the w rk  f the heart s  that it can func-
ti n m re effectively. A l  p diuretic is use  t  in uce  iuresis an  is als  
th ught t  act as a ven us  ilat r. In c njuncti n with  ne an ther, these 
me icati ns act t  impr ve the  verall functi nal capacity  f the heart an  
 ecrease the am unt  f accumulating flui  in the lungs. If me ical inter-
venti ns are n t stabilizing, preparati n sh ul  be ma e f r en  tracheal 
intubati n. N ninvasive p sitive airway pressure  evices (ie, BiPAP) may 
als  be use  as a temp rizing measure f r  xygen  elivery.
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M rphine sulfate (a) is a p tent se ative an  analgesic that als  acts as 
a ven us  ilat r. Its effects  n prel a  an  afterl a  are relatively minimal 
c mpare  t  nitr glycerin. It is als  a respirat ry  epressant an  sh ul  
 nly be given in small quantities f r patients with pulm nary e ema if at 
all. Aspirin (d) sh ul  be a ministere  if there is suspici n  f car iac isch-
emia. If this patient ha  pneum nia then antibi tics (e) sh ul  have been 
a ministere . H wever, the chest ra i graph an  clinical presentati n is 
c nsistent with acute pulm nary e ema.

48. The answer is e. L pneumophila is an intracellular  rganism that lives 
in aquatic envir nments. The  rganism may live in  r inary tap water an  
has pr bably been un er iagn se  in a number  f c mmunity  utbreaks. 
It is typically seen in the el erly an  immun c mpr mise . Legi nnaires’ 
disease is m re c mm n in the summer, especially in August. Patients 
 ften experience a pr  r me  f 1 t  2  ays  f mil  hea ache an  myalgias, 
f ll we  by high fever, chills, an  multiple rig rs. C ugh is present in 90% 
 f cases. Other pulm nary manifestati ns inclu e  yspnea, pleuritic chest 
pain, an  hem ptysis. GI sympt ms inclu e nausea, v miting,  iarrhea, 
an  an rexia. Neur l gic sympt ms inclu e hea ache, altere  mental sta-
tus, an  rarely, f cal sympt ms. Urine antigen testing is highly specific an  
sensitive an , if available, very rapi  in making the  iagn sis.

Streptococcus pneumoniae (a) is the m st c mm n eti l gy  f  
c mmunity-acquire  pneum nia am ng a ults. It is f un  in the nas -
pharynx  f alm st half  f the p pulati n an  may manifest itself as a l bar 
pneum nia. H influenzae (b) is c mm n am ng patients with COPD, alc -
h lism, malnutriti n,  r malignancy. M pneumoniae (c) is an ther c mm n 
cause  f c mmunity-acquire  pneum nia in patients y unger than the age 
 f 40. It presents as a mil , n npr  uctive c ugh with l w-gra e tempera-
ture an  the typical chest x-ray appearing much w rse than expecte  with 
 iffuse infiltrates. Bull us myringitis may als  be an ass ciate  sympt m. 
C pneumoniae (d) is an intracellular parasite that is transmitte  between 
humans by respirat ry secreti ns  r aer s ls. It remains a relatively unc m-
m n cause  f pneum nia in the c mmunity.

49. The answer is a. Legionella pneum nia is  ifferent than  ther causes  f 
pneum nia because it has characteristic lab rat ry fin ings. These inclu e 
hyp natremia an  elevated liver functi n tests. Clinically patients will 
als  frequently have gastr intestinal relate  sympt ms like v miting an  
 iarrhea when they have an active infecti n.
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The  ther answer ch ices (b, c, d, an  e) are n t lab rat ry fin ings 
that are classically ass ciate  with this infecti n. Patients may have an ele-
vate  BUN sec n ary t   ehy rati n if they have ha   ecrease  intake an  
GI l sses with the infecti n, but it is n t unique t  this infecti n.

50. The answer is c. PCP is a c mm n  pp rtunistic infecti n in the 
HIV/AIDS p pulati n. It typically presents with mil  subjective sympt ms 
 f c ugh an  general malaise. Objectively, patients are hyp xic an  have 
a chest ra i graph with a bilateral interstitial pr cess. Risk fact rs inclu e 
a CD4 c unt less than 200. Serum lactate dehydr genase (LDH) is als  
c nsi erably higher in AIDS patients with PCP an  a negative test lea s t  
a very l w pre ictive value  f active PCP. In fact, the greater the elevati n in 
LDH, w rse the pr gn sis. Despite the classic PCP ra i graph  em nstrat-
ing bilateral  iffuse interstitial infiltrates, beginning in the perihilar regi n 
an  exten ing int  a “bat-wing” pattern, the chest ra i graph may be n r-
mal in up t  30%  f patients. In a  iti n t  Kap si sarc ma inv lvement in 
the lungs, pulm nary infecti ns, such as tubercul sis (TB), cyt megal vi-
rus, an  fungal infecti ns, sh ul  als  be c nsi ere .

C cci i i  myc sis (a) is cause  by the fungus C immitis. The fungus 
is en emic in the s uthwestern Unite  States. C nfirmati n  f the  iagn -
sis is ma e thr ugh  irect  bservati n  f the fungus in smear  r culture, 
 r thr ugh the  etecti n  f serum antib  ies. The chest ra i graph gen-
erally reveals me iastinal  r hilar a en pathy, pleural effusi ns, n  ules, 
cavitati ns,  r infiltrates. M tuberculosis (b) is the causative  rganism  f TB. 
Patients can present with chr nic c ugh, hem ptysis, an  c nstituti nal 
sympt ms. Because TB can present in a clinically similar fashi n as PCP in 
immun c mpr mise  in ivi uals, its stu ies sh ul  als  be perf rme   n 
this patient. In classic reactivati n TB, pulm nary lesi ns are l cate  in the 
p steri r segment  f the right-upper l be, apic p steri r segment  f the 
left-upper l be, an  apical segments  f the l wer l bes. In the presence  f 
HIV  r  ther immun suppressant  isease, lesi ns are  ften atypical. Up t  
20%  f patients wh  are HIV p sitive with active  isease have n rmal chest 
x-ray fin ings. Ra i graphic fin ings c nsistent with active primary TB 
are similar t  th se  f l bar pneum nia with ipsilateral hilar a en pathy. 
M pneumoniae (d) is a c mm n cause  f c mmunity-acquire  pneum nia 
in patients y unger than the age  f 40. Ra i graphic fin ings are variable, 
but abn rmalities are usually m re striking than the fin ings  n physical 
examinati n. H influenzae (e) is c mm n am ng patients with COPD, 
alc h lism, malnutriti n,  r malignancy.
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51. The answer is e. The patient has PCP. This is  ne  f the rare cases in 
infecti us  iseases where the a ministrati n  f ster ids is critical in s me 
patients. As the  rganism is kille  with the a ministrati n  f antibi tics, 
a large inflammat ry reacti n is in uce  in the lung. This inflammat ry 
reacti n may actually lea  t  w rsening respirat ry  istress an  w rs-
ene   utc mes. Stu ies  em nstrate  that the a ministrati n  f ster i s 
t  a subset  f patients impr ve   utc mes by limiting this inflammat ry 
reacti n. Patients at risk f r this reacti n, an  theref re th se wh  sh ul  
receive ster i s inclu e th se with a Pao 2 less than 70 mm Hg  r an A-a 
gradient  f greater than 35 mm Hg.

An elevate  LDH is suggestive  f PCP infecti n. A n rmal value  f 
LDH is a sensitive test f r the exclusi n  f PCP. Its elevati n is c nsis-
tent with PCP but entirely specific. A value ab ve 450 U/L (a) is n t a 
cut  ff f r ster i  treatment. A higher LDH value   es c nfer a w rse 
pr gn sis f r the infecti n, but   es n t help  etermine whether  r n t 
ster i s are starte . Oxygen saturati n  f 94% (b) suggests that a patient’s 
Pao2 may be bel w 70 mm Hg, but   es n t c rrelate perfectly. Theref re, 
an ABG is require . A hist ry  f asthma (c) al ne   es n t warrant ste-
r i  use, but if the patient has acute br nch spasm an  nee s ster i s f r 
the treatment  f an exacerbati n they sh ul  be a ministere . RR ab ve  
20 breaths/minute (d) is  ne  f the SIRS criteria, but is n t an in icati n 
f r ster i  a ministrati n.

52. The answer is c. The patient is having an anaphylactic reacti n t  
the shrimp she ate. Anaphylaxis refers t  a severe systemic allergic reac-
ti n with variable features such as respirat ry  ifficulty, car i vascular 
c llapse, pruritic skin rash, an  ab  minal cramping. Anaphylaxis is a 
hypersensitivity reacti n cause  by an IgE-mediated reacti n. F   s are 
the maj r cause in cases  f anaphylaxis in which a s urce can be  eter-
mine . C mm n f   s that cause anaphylaxis inclu e nuts, shellfish, 
an  eggs. In the ED, attenti n is f cuse   n reversing car i vascular 
an  respirat ry  isturbances. Epinephrine is the first  rug  f ch ice 
f r patients with anaphylaxis. The r ute  f a ministrati n is ch sen by 
the severity  f the patient’s presentati n. In a patient with severe upper 
airway  bstructi n  r w rsening hyp tensi n, IV epinephrine sh ul  
be a ministere . Patients with relatively stable vital signs can receive 
intramuscular epinephrine. Epinephrine sh ul  be use  with cauti n 
in the el erly  r any patient with c r nary artery  isease  r  ysrhyth-
mias. H wever, in severe anaphylaxis, epinephrine can be life saving. 
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Antihistamines, b th H1 antag nists (diphenhydramine) an  H2 antag-
 nists (raniti ine an  fam ti ine), sh ul  be use  in all cases. These 
 rugs bl ck the acti n  f circulating histamines at target tissue recep-
t rs. C rtic ster i s, such as methylprednis l ne, have an  nset  f 
acti n appr ximately 4 t  6 h urs after a ministrati n an , theref re are 
 f limite  value in the acute setting. H wever, since giving them early 
may blunt the biphasic reacti n  f anaphylaxis, theref re, it is a vise  t  
a minister t  patients in anaphylaxis.

Th ugh aer s lize  f rms  f albuter l (d) an  epinephrine (e) are 
appr priate t  give in the setting  f anaphylaxis, they are a junctive 
therapies an  sh ul  never be given al ne t  treat anaphylaxis. B th 
 iphenhy ramine an  methylpre nis l ne (a and b) sh ul  be given; 
h wever, the patient als  requires treatment with epinephrine.

53. The answer is c. C rtic ster ids have been sh wn t  impr ve asthma 
sympt ms in subsequent  ays after an exacerbati n an  prevent acute recur-
rences in patients wh  are  eeme  suitable t  be  ischarge  fr m the ED. 
An acceptable   sage is 40 t  60 mg pre nis ne  aily f r 3 t  10  ays after 
the initial event. Inhale  ster i s may als  be an alternative t  prevent 
relapses in m re intractable cases, an  sh ul  be use   aily with the gui -
ance  f the patient’s primary care pr vi er. Spacers are available t  ensure 
a equate  elivery  f me icati ns  eep int  the alve li.

Cr m lyn (d) acts as a mast cell stabilizer an  is use  primarily in 
the management  f allergic rhinitis. Ipratr pium (e) is an antich linergic 
me icati n that is use  in the management  f COPD. Alth ugh it is usu-
ally a ministere  in the acute care  f asthma, it is n t in icate  f r asthma 
maintenance. A equate am unts  f magnesium (a) sh ul  be  btaine  
in the patient’s  iet. EpiPens (b) are  nly in icate  f r th se patients wh  
suffer severe allergic reacti ns an  are n t given  n an  utpatient basis in 
patients with asthma.

54. The answer is c. Aspirati n pneum nia  ccurs sec n ary t  the 
inhalati n  f either  r pharyngeal  r gastric c ntents int  the l wer air-
ways. Aspirati n  f gastric juices may cause a pulm nary inflammat ry 
resp nse. This type  f mechanism  f acquiring pneum nia is c mm nly 
seen in th se with swall wing difficulties  r a relaxed l wer es phageal 
sphincter because  f alc h l. Given these fact rs, this patient is in a high-
risk categ ry f r aspirati n pneum nia. The small  egree  f angulati n 
 f the right mainstem br nchus makes the right lung at higher risk.  
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M st particles easily travel   wn this r ute, en ing up in the right mid-
dle  r l wer l be  f the lung. Antibi tic c verage sh ul  be br ad, c v-
ering f r b th gram-p sitive and gram-negative  rganisms including 
anaer bes, which are c mm nly present in the m uth. Given the sever-
ity, these patients may g   n t   evel p ARDS, an inflammat ry resp nse 
t  infecti n, an , subsequently, respirat ry failure.

Gram-negative  rganisms (a), such as H influenzae, Pseudomonas 
aeruginosa, Klebsiella pneumoniae, an  Escherichia coli, are the m st 
frequent causes  f n s c mial pneum nia. Gram-p sitive  rganisms 
(b) such as S pneumoniae an  Staphylococcus aureus are m st c m-
m nly ass ciate  with c mmunity-acquire  pneum nia. PCP (d) is 
f un  in immun c mpr mise  patients, such as th se with AIDS,  r 
th se receiving immun suppressants sec n ary t   rgan transplanta-
ti n. They are als  at risk f r fungal pneum nias (e); h wever, treat-
ment sh ul  n t be initiate  unless there is high clinical suspici n.

55. The answer is e. Inhalati n anthrax is a rare, but life-threatening 
 isease, with m rtality rates excee ing 90%. The inhalati n  f B anthracis 
sp res int  the lungs causes the c n iti n. Initially, the patient  evel ps 
flu-like sympt ms. Within 24 t  48 h urs, the clinical c urse may abruptly 
 eteri rate t  septic sh ck, respirat ry failure, and mediastinitis. Chest 
x-ray may reveal a wi ene  me iastinum. Death usually results within 
3  ays. Anthrax is n rmally a  isease  f sheep, cattle, an  h rses. As there is 
n  evi ence f r human-t -human transmissi n,  isease in humans  ccurs 
when sp res are inhale  inclu ing when in p w er f rm use  in bi terr r-
ism in the 2000s. W rking with untreated animal hides increases the risk 
f r anthrax exp sure.

Th ugh S pneumoniae an  H influenzae (a and d) can cause respi-
rat ry failure, it is unlikely t   ccur in a healthy 32-year- l  man. Diph-
theria (b) is a p tentially life-threatening  isease that is characterize  
by a gray-green pseu  membrane c vering the t nsils an  pharyngeal 
muc sa. C burnetii (c) is the  rganism that causes Q fever. It is similar t   
B anthracis in that sheep, cattle, an  g ats are the primary reserv irs. H w-
ever,  eteri rati n because  f Q fever is n t as rapi  as that seen in anthrax.

56. The answer is b. Cipr fl xacin is the treatment  f ch ice f r inhala-
ti nal anthrax infecti n. It is als  use  pr phylactically in patients wh  may 
have exp sure. Other quin l nes like lev fl xacin can als  be use , alth ugh 
cipr fl xacin is preferre . When anthrax cases were m re prevalent, the FDA 
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appr ve  the use  f quin l nes   wn t  the age  f 6 m nths. Other FDA 
appr ve  treatments inclu e penicillin an    xycycline (e).

The  ther antibi tics liste  (a, c, and d) in are n t effective against 
anthrax infecti n.

57. The answer is b. Given this patient’s l ng-stan ing hist ry  f t bacc  
use an  the presence  f a n  ule in the upper lung, it is likely that the 
pleural effusi n is exudative as a result  f an un erlying malignancy. 
Other causes  f exu ative effusi ns inclu e infecti n, c nnective tissue 
 iseases, ne plasm, pulm nary emb li, uremia, pancreatitis, es phageal 
rupture—p stsurgical, trauma, an   rug in uce . Pleural flui  analysis 
inclu es LDH, gluc se, pr tein, amylase, cell c unt, Gram stain, culture, 
an  cyt l gy.

Effusi ns that have an LDH greater than 200 units, flui -t -bl    
LDH rati  greater than 0.6, an  a flui -t -bl    pr tein rati  greater than 
0.5 are classifie  as exu ative. Levels less than these are classifie  as transu-
 ative (d and e). Causes  f transu ative effusi ns (a) inclu e CHF, hyp al-
buminemia, cirrh sis, myxe ema, nephr tic syn r me, superi r vena cava 
syn r me, an  perit neal  ialysis. An effusi n cann t be b th exu ative 
an  transu ative (c).

58. The answer is c. This patient has a very p  r pr gn sis. He has evi-
 ence  f a mass  n his chest x-ray, c nstituti nal sympt ms an  n w a 
malignant pleural effusi n. The patient is g ing t  have many  ifferent 
services inv lve  in his care. Recently, the imp rtance  f early palliative care 
inv lvement in cases  f patients wh  may  ie within the next 6 m nths 
has been emphasize  an  will likely s  n be m nit re . Emergency  
physicians are enc urage  t  c nsult this service early s  that experts 
in the fiel   f pain management an  en   f life care are taking part in 
 ecisi n-making.

A past ral care (a) c nsultati n may be requeste  by the patient f r 
assistance. This is n t an expectati n  f the emergency physician in this case 
an  likely will be withhel  until the patient requests this  r  eath is m re 
imminent. Th racic surgery (b) may ultimately get inv lve  in the care  f 
this patient, but given the metastatic nature  f his  isease as in icate  by 
the effusi n, he is likely n t a surgical can i ate. Nutriti n (d) services are 
part  f m st inpatient a missi ns an  will pr vi e rec mmen ati ns f r 
this patient in terms  f his  verall cachexia that has been  escribe . There 
  es n t appear t  be any in icati n f r respirat ry therapy (e) at this p int.
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59. The answer is d. This patient has pneum nia. Alth ugh y u are n t 
given inf rmati n ab ut recent h spitalizati ns, the patient must be treate  
f r healthcare ass ciated pneum nia because  f the hist ry  f hem  ialy-
sis. Patients wh  are chr nically  n hem  ialysis are at risk f r healthcare 
ass ciate  infecti ns. In particular, the tw  infecti ns that must be c vere  
initially are Pseudomonas and Methicillin-resistant S aureus. It is imp r-
tant t  remember that the patient must als  receive c verage that is a e-
quate f r the usual path gens  f pneum nia, which is why azithr mycin is 
still inclu e  in  r er t  pr vi e a equate c verage f r atypical infecti ns. 
MRSA is a less c mm n cause  f pneum nia, but still p ssible. This patient 
has an in welling catheter which increases her risk  f MRSA necessitating 
c verage f r this  rganism.

M xifl xacin (a) is a br a -spectrum quin l ne antibi tic that is fre-
quently prescribe  as a single agent f r patients with c mmunity-acquire  
pneum nia. H wever, in this case c verage al ne is ina equate since it 
  es n t pr vi e activity against Pseudomonas an  MRSA. Ceftriax ne an  
azithr mycin (b) are the alternative rec mmen ati n f r c verage against 
c mmunity-acquire  pneum nia achieving g    Gram p sitive, Gram 
negative, an  atypical c verage. Azithr mycin (c) al ne is s metimes pre-
scribe  f r  utpatient therapy  f c mmunity-acquire  pneum nia. In this 
patient, it   es n t pr vi e a equate c verage f r the spectrum  f  rgan-
isms p ssible. Ampicillin/sulbactam an  cipr fl xacin (e) pr vi e very 
br a  activity inclu ing likely s me anaer bic c verage with ampicillin/
sulbactam. Pseudomonas c verage is achieve  with cipr fl xacin. H wever, 
ampicillin/sulbactam   es n t have activity against MRSA.

60. The answer is c. Bordetella pertussis is a Gram-negative bacillus, which 
causes a respirat ry illness m st c mm nly in the summer an  fall m nths. 
Over time, immunity c nferre  by the vaccine l ses its effectiveness an  
as a result we have seen a resurgence  f this infecti n recently. There are 
three stages  f illness: (1) Catarrhal—characterize  by sneezing, rhin r-
rhea, an  c ughing; (2) Par xysmal—frequent c ughing epis  es f ll we  
by an inspirat ry “wh  p,” p st-tussive emesis; (3) C nvalescent—chr nic 
c ugh lasting several m nths. Treatment is with macr lides, preferably 
erythr mycin f r 14  ays. Azithr mycin an  trimeth prim/sulfameth xaz le 
may als  be use .

Pertussis infecti ns in the a ult p pulati n (a) are less severe than that 
in infants an  chil ren. The  rganism is n t easily i entifie   n r utine 
sputum culture (b) an  requires nas pharyngeal swab an  culture, which 
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takes ab ut 1 week t  gr w. Antibi tics (d) impact the c urse  f illness but 
 nly when they are prescribe  early. After 2 weeks  f infecti n, the r le  f 
antibi tics is primarily t   ecrease transmissi n t   thers. As menti ne  
earlier, the first phase  f illness (e) is the catarrhal phase. The par xysms  f 
c ugh  ccur in phase 2.
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67

Abdominal and  
Pelvic Pain

Questions

61. An 81-year-old diabetic woman with a history of atrial fibrillation 
is transferred to your emergency department (ED) from the local nurs-
ing home with a note from the facility stating that she was complaining 
of abdominal pain and vomited once. Her vital signs in the ED are blood 
pressure (BP) 105/75 mm Hg, heart rate (HR) 95 beats/minute, respiratory 
rate (RR) 18 breaths/minute, and temperature 100.1°F. The patient appears 
very uncomfortable and has not stopped moaning in pain since arriving to 
the ED. You are surprised to find that her abdomen is soft and nontender 
on palpation. Which of the following diagnostic tests is most likely to reveal 
the cause of her symptoms?
a. Capsule endoscopy
b. Colonoscopy
c. CT angiography of the abdomen
d. Ultrasound
e. Abdominal radiograph

The following scenario applies to questions 62 and 63.

A 49-year-old man with a history of alcoholism presents to the ED with 
nausea, vomiting, and abdominal pain that began approximately 2 days 
ago. He usually drinks a six-pack of beer daily, but increased his drinking 
to two six packs daily over the last week because of increased stress at work. 
He notes decreased appetite over the last 3 days and states he has not had 
anything to eat in 2 days. His BP is 125/75 mm Hg, HR is 105 beats/minute, 
and RR is 20 breaths/minute. You note generalized abdominal tenderness 
on examination. Laboratory results reveal the following:
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62. Which of the following is the mainstay of therapy for patients with this 
condition?
a. Normal saline (NS) infusion
b. Half normal saline (½ NS) infusion
c. Glucose solution (D5W) infusion
d. Solution containing both saline and glucose (D5/NS or D5 ½ NS)
e. Insulin drip

63. The patient is admitted to the hospital for treatment. Several hours 
later, he becomes agitated, tremulous, and diaphoretic. He is tachycardic 
and hypertensive. He also reports auditory and visual hallucinations. What 
is the most likely cause of his symptoms?
a. Wernicke encephalopathy
b. Subdural hematoma
c. Alcohol withdrawal
d. Drug overdose
e. Underlying psychiatric illness

64. A 38-year-old woman presents to the ED with abdominal pain. She 
reports over the past 2 days she gets pain in her right upper quadrant shortly 
after eating. As you palpate her abdomen, you notice that she stops her inspi-
ration for a brief moment due to increased pain. Her vitals include a BP of 
130/75 mm Hg, HR of 95 beats/minute, RR of 16 breaths/minute, and temper-
ature of 100.4°F. What is the initial diagnostic test of choice for this condition?
a. Plain film radiograph
b. Computed tomography (CT) scan
c. Magnetic resonance imaging (MRI)

White blood cells (WBC) 9000/µL Sodium 131 mEq/L
Hematocrit 48%  Potassium 3.5 mEq/L
Platelets 210/µL Chloride 101 mEq/L
Aspartate transaminase  
(AST) 85 U/L

Bicarbonate 10 mEq/L

Alanine transaminase  
(ALT) 60 U/L

Blood urea nitrogen (BUN) 9 mg/
dL

Alkaline phosphatase 75 U/L  Creatinine 0.5 mg/dL
Total bilirubin 0.5 mg/dL  Glucose 190 mg/Dl
Lipase 40 IU  Nitroprusside test weakly positive 

for ketones
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d. Radioisotope cholescintigraphy (HIDA scan)
e. Ultrasonography

65. A 31-year-old man without significant past medical history presents 
to the ED complaining of severe pain in his left flank that radiates to his 
left testicle. It waxes and wanes in intensity. He also noticed some blood in 
his urine in the morning. He had an episode of similar pain last week that 
resolved spontaneously. His BP is 145/75 mm Hg, HR is 90 beats/minute, 
RR is 24 breaths/minute, and temperature is 98.9°F. As you examine the 
patient, he vomits and has trouble lying still in his stretcher. His abdomen 
is soft and nontender. Which of the following is the most appropriate next 
step in management?
a. Call surgery consult to evaluate the patient for appendicitis
b. Order an abdominal CT
c. Start intravenous (IV) fluids and administer an IV nonsteroidal anti-

inflammatory drug (NSAID) and antiemetic
d. Perform an ultrasound to evaluate for an abdominal aortic aneurysm (AAA)
e. Perform an ultrasound to evaluate for testicular torsion

66. A 67-year-old man is brought to the ED by emergency medical service 
(EMS). His wife states that the patient was doing his usual chores around 
the house when all of a sudden he started complaining of severe abdomi-
nal pain. He has a past medical history of coronary artery disease and  
hypertension. His BP is 85/70 mm Hg, HR is 115 beats/minute, RR is  
18 breaths/minute, and temperature is 98.9°F. He is diaphoretic and in 
obvious pain. Upon palpating his abdomen, you feel a large pulsatile mass. 
An electrocardiogram (ECG) reveals sinus tachycardia without ischemic 
changes. You place the patient on a monitor, administer oxygen, insert 
two large-bore IVs, and send his blood to the laboratory. His BP does not 
improve after a 1-L fluid bolus. Which of the following is the most appro-
priate next step in management?
a. Order a CT scan to evaluate his aorta
b. Call the angiography suite and have them prepare the room for the patient
c. Order a portable abdominal radiograph
d. Call surgery and have them prepare the operating room (OR) for an exploratory 

laparotomy
e. Call the cardiac catheterization laboratory to prepare for stent insertion
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67. A 57-year-old woman presents to the ED with several hours of abdom-
inal pain and vomiting. You examine her abdomen and note that it is  
distended and there is a small midline scar in the lower abdomen. Upon 
auscultation, you hear high-pitched “tinkling” bowel sounds. Palpation 
elicits pain in all four quadrants but no rebound tenderness. She is guaiac 
negative. Which of the following is the most likely to be responsible for this 
patient’s symptoms?
a. Travel to Mexico
b. Ethanol abuse
c. Previous hysterectomy
d. Previous hernia repair
e. Constipation

68. A 41-year-old homeless man walks into the ED complaining of abdom-
inal pain, nausea, and vomiting. He tells you that he has been drinking beer 
continuously over the previous 18 hours. On examination, his vitals are BP 
150/75 mm Hg, HR 104 beats/minute, RR 16 breaths/minute, temperature 
99.1°F, and oxygen saturation 97% on room air. A finger stick glucose is 
81 mg/dL. The patient is alert and oriented and his pupils are anicteric. You 
notice gynecomastia and spider angiomata. His abdomen is soft but tender 
in the RUQ. Laboratory tests reveal an AST of 212 U/L, ALT of 170 U/L, 
alkaline phosphatase of 98 U/L, total bilirubin of 1.9 mg/dL, international 
normalized ratio (INR) of 1.3, and WBC of 12,000/µL. Urinalysis shows 1+ 
protein. Chest x-ray is unremarkable. Which of the following is the most 
appropriate next step in management?
a. Place a nasogastric (NG) tube in the patient’s stomach to remove any remaining 

ethanol
b. Order a HIDA scan to evaluate for acute cholecystitis
c. Administer hepatitis B immune globulin
d. Send viral hepatitis titers
e. Provide supportive care by correcting any fluid and electrolyte imbalances

69. A 48-year-old man with a past medical history of hepatitis C and cir-
rhosis presents to the ED complaining of abdominal pain and chills. His BP 
is 118/75 mm Hg, HR is 105 beats/minute, RR is 16 breaths/minute, tem-
perature is 101.2°F, and oxygen saturation is 97% on room air. His abdomen 
is distended and diffusely tender. You perform a paracentesis and retrieve  
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1 L of cloudy fluid. Laboratory analysis of the fluid shows a neutrophil 
count of 550 cells/mm3. Which of the following is the most appropriate 
treatment?
a. Metronidazole
b. Vancomycin
c. Sulfamethoxazole/trimethoprim (SMX/TMP)
d. Neomycin and lactulose
e. Cefotaxime

The following scenario applies to questions 70 and 71.

A 24-year-old man woke up from sleep 1 hour ago with severe pain in his 
right testicle. He states that he is sexually active with multiple partners. On 
examination, the right scrotum is swollen, tender, and firm. You are unable 
to elicit a cremasteric reflex. His BP is 145/75 mm Hg, HR is 103 beats/minute, 
RR is 14 breaths/minute, temperature is 98.9°F, and oxygen saturation is 
99% on room air.

70. Which of the following is the most appropriate next step in management?
a. Administer intramuscular (IM) ceftriaxone and oral azithromycin, then  

discharge home with urology follow-up
b. Swab his urethra for gonorrhea and Chlamydia culture and treat if positive
c. Send a urinalysis and treat for a urinary tract infection (UTI) if positive
d. Treat the patient for epididymitis and have him return if symptoms persist
e. Consult urology and order a STAT Doppler ultrasound of the testicle

71. In cases of acute testicular torsion, how many hours from symptoms 
onset do you have to potentially salvage the testicle?
a. 1 hour
b. 2 hours
c. 6 hours
d. 12 hours
e. 24 hours
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72. A 28-year-old man presents to the ED complaining of constant, vague, 
diffuse abdominal pain. He reports decreased appetite and nausea since 
eating sushi last night. His BP is 125/75 mm Hg, HR is 96 beats/minute, 
RR is 16 breaths/minute, and temperature is 100.5°F. On examination, his 
abdomen is moderately tender in the right-lower quadrant (RLQ). Palpa-
tion of the left-lower quadrant (LLQ) elicits pain in the RLQ. Laboratory 
results reveal a WBC of 12,000/µL. Urinalysis shows 1+ leukocyte esterase. 
The patient is convinced that his symptoms are due to food poisoning from 
the sushi and is requesting an antacid. Which of the following is the most 
appropriate next step in management?
a. Order a plain radiograph to look for dilated bowel loops
b. Administer Maalox and observe for 1 hour
c. Send the patient for an abdominal ultrasound
d. Order an abdominal CT scan
e. Discharge the patient home with ciprofloxacin

73. A 23-year-old woman presents to the ED with LLQ pain that began 
suddenly and is associated with nausea and vomiting. This is the second 
time this month that she experienced pain in this location; however, this 
time it is more severe. Her BP is 120/75 mm Hg, HR is 109 beats/minute, 
RR is 18 breaths/minute, and temperature is 99.5°F. On examination she 
appears extremely uncomfortable. Her abdomen is tender in the LLQ and 
she also has tenderness to palpation of the left adnexa on pelvic examina-
tion. Which of the following is the most appropriate initial diagnostic test 
for the patient?
a. CT scan
b. MRI
c. X-ray
d. Doppler ultrasound
e. Laparoscopy

74. A 55-year-old man presents to the ED complaining of diffuse abdomi-
nal pain. He underwent a routine colonoscopy the previous day and was 
told “everything is fine.” The pain began upon waking up and is associated 
with nausea. He denies fever, vomiting, diarrhea, or rectal bleeding. His BP 
is 143/71 mm Hg, HR is 87 beats/minute, RR is 16 breaths/minute, tem-
perature is 98.9°F, and oxygen saturation is 96% on room air. His abdomen 
is tense but only mildly tender. His chest radiograph is seen in the figure. 
Which of the following is the most likely diagnosis?
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a. Ascending cholangitis
b. Acute pulmonary edema
c. Acute liver failure
d. Pancreatitis
e. Pneumoperitoneum

75. A 78-year-old woman is brought to the ED by EMS with vomiting and 
abdominal pain that began during the night. Her BP is 90/50 mm Hg, HR 
is 110 beats/minute, RR is 18 breaths/minute, and temperature is 101.2°F. 
She appears jaundiced. She winces when you palpate her RUQ. An ultra-
sound reveals dilation of the common bile duct and stones in the gallblad-
der. What is the most likely diagnosis?
a. Cholecystitis
b. Acute hepatitis
c. Cholangitis
d. Pancreatic cancer
e. Bowel obstruction
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76. A 71-year-old obese man is brought to the ED complaining of constant 
left-mid abdominal pain with radiation into his back that began abruptly  
1 hour ago. His past medical history is significant for hypertension,  
peripheral vascular disease, and kidney stones. He smokes a pack of  
cigarettes daily. His BP is 90/60 mm Hg, HR is 120 beats/minute, RR is 
16 breaths/minute, and temperature is 98.9°F. Abdominal examination is 
unremarkable. An ECG shows sinus tachycardia. An abdominal radio-
graph reveals normal loops of bowel and curvilinear calcification of the 
aortic wall. Which of the following is the most likely diagnosis?
a. Biliary colic
b. Nephrolithiasis
c. Pancreatitis
d. Small bowel obstruction (SBO)
e. Abdominal aortic aneurysm

77. A 51-year-old man presents to the ED complaining of epigastric pain 
that radiates to his back. He states that he drinks six packs of beer daily. 
His BP is 135/75 mm Hg, HR is 90 beats/minute, RR is 17 breaths/min-
ute, and temperature is 100.1°F. Laboratory results reveal WBC 13,000/µL, 
hematocrit 48%, platelets 110/µL, amylase 1150 U/L, lipase 1450 IU, lactate 
dehydrogenase (LDH) 150 U/L, sodium 135 mEq/L, potassium 3.5 mEq/L, 
chloride 105 mEq/L, bicarbonate 23 mEq/L, BUN 15 mg/dL, creatinine  
1.1 mg/dL, and glucose 125 mg/dL. Which of the following laboratory  
values are most specific for acute pancreatitis?
a. Elevated amylase
b. Hyperglycemia
c. Elevated lipase
d. Elevated LDH
e. Leukocytosis

78. A 40-year-old woman presents to the ED complaining of fever and  
1 day of increasing pain in her RUQ. She denies nausea or vomiting or 
worsening of pain after eating. The patient returned from a trip to Mexico  
6 months ago. About 2 weeks ago she experienced intermittent diarrhea 
with blood-streaked mucus. Her BP is 130/80 mm Hg, HR is 107 beats/
minute, RR is 17 breaths/minute, and temperature is 102°F. Physical exami-
nation reveals decreased breath sounds over the right lung base. Abdominal 
examination is notable for tenderness to palpation in RUQ. Murphy sign 
is negative. Her WBC is 20,500/µL. Chest radiograph reveals a small  
right-pleural effusion. Which of the following is the most likely diagnosis?
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a. Amebic abscess
b. Cholecystitis
c. Cryptosporidium
d. Enterobiasis
e. Pyogenic abscess

79. A 29-year-old man presents to the ED complaining of RLQ pain for  
24 hours. He states that the pain first began as a dull feeling around his 
umbilicus and slowly migrated to his right side. He complains of nausea 
and vomited twice. His BP is 130/75 mm Hg, HR is 95 beats/minute, RR 
is 16 breaths/minute, and temperature is 100.9°F. His WBC is 14,000/µL. 
As you palpate the LLQ of the patient’s abdomen, he states that his RLQ is 
painful. What is the name of this sign?
a. Blumberg sign
b. Psoas sign
c. Obturator sign
d. Raynaud sign
e. Rovsing sign

80. A 60-year-old man is brought to the ED complaining of general-
ized, crampy abdominal pain that occurs in waves. He has been vomiting  
intermittently over the last 6 hours. His BP is 150/75 mm Hg, HR is  
90 beats/minute, RR is 16 breaths/minute, and temperature is 99.8°F. He 
has an old midline scar across the length of his abdomen from a surgery 
after a gunshot wound as a teenager. His abdomen is distended with hyper-
active bowel sounds and mild tenderness without rebound. An abdomi-
nal plain film reveals dilated bowel loops and air-fluid levels. Which of the  
following is the most appropriate next step in management?
a. Begin fluid resuscitation, place a NG tube, and request a surgical consult
b. Begin fluid resuscitation, IV antibiotics, and admit the patient to the medical 

service
c. Begin fluid resuscitation, administer a stool softener and an enema
d. Begin fluid resuscitation, IV antibiotics, and observe the patient for 24 hours
e. Order an abdominal ultrasound, and administer antiemetics and analgesics
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81. A 25-year-old woman presents to the ED with a 6-hour history of 
worsening lower abdominal pain, most severe in the RLQ. She also noticed 
some vaginal spotting in the morning. She also reports nausea, but no vom-
iting. Her last menstrual period was 2 months ago, but she states that her 
cycles are always irregular. She is sexually active and has a history of pelvic 
inflammatory disease. Her BP is 120/75 mm Hg, HR is 95 beats/minute, RR 
is 16 breaths/minute, and temperature is 99.2°F. Her abdomen is tender in 
the RLQ and pelvic examination reveals right adnexal tenderness. β-hCG 
is positive. After establishing IV access, which of the following is the most 
appropriate next step in management?
a. Call the OR to prepare for laparoscopy
b. Order an emergent CT scan of the abdomen
c. Perform a transvaginal ultrasound
d. Order a urinalysis
e. Swab her cervix and treat for Neisseria gonorrhea and Chlamydia

82. A 59-year-old man presents to the ED complaining of sharp abdomi-
nal pain in the epigastric area that began abruptly in the afternoon. He also 
has been vomiting. Laboratory results reveal WBC 18,000/µL, hematocrit 
48%, platelets 110/µL, AST 275 U/L, ALT 125 U/L, alkaline phosphatase 
75 U/L, lipase 1450 IU, LDH 250 U/L, sodium 135 mEq/L, potassium  
3.5 mEq/L, chloride 110 mEq/L, bicarbonate 20 mEq/L, BUN 20 mg/dL, 
creatinine 1.5 mg/dL, and glucose 250 mg/dL. Which of the following labo-
ratory results is associated with increased mortality from this condition?
a. Lipase 1450 IU
b. Bicarbonate 20 mEq/L
c. Creatinine 1.5 mg/dL
d. LDH 250 U/L
e. WBC 18,000/µL

83. A 19-year-old woman presents to the ED with 1 hour of progressively 
worsening pain in her RLQ that began acutely. Shortly after the pain began, 
she felt nauseous and vomited twice. Her BP is 123/78 mm Hg, HR is  
99 beats/minute, RR is 16 breaths/minute, and temperature is 99.1°F. The 
patient appears uncomfortable and is writhing in pain. Her abdomen is 
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nondistended, diffusely tender with maximal tenderness in the RLQ. 
Pelvic examination is significant for right-sided adnexal tenderness. Labo-
ratory results reveal WBC 10,000/µL, hematocrit 38%, and a negative 
urinalysis and β-hCG. Pelvic ultrasound reveals an enlarged right ovary 
with decreased flow. Which of the following is the most appropriate next 
step in management?
a. Admit to the gynecology service for observation
b. Administer IV antibiotics
c. Attempt manual detorsion
d. Order an abdominal CT
e. Consult gynecology for immediate laparoscopic surgery

84. An 18-year-old woman presents to the ED complaining of bilateral 
lower abdominal pain. She also describes the loss of appetite over the last  
12 hours, but denies nausea and vomiting. Her BP is 124/77 mm Hg, HR 
is 110 beats/minute, RR is 16 breaths/minute, temperature is 102.1°F, and 
oxygen saturation is 100% on room air. Abdominal examination reveals 
lower abdominal tenderness bilaterally. Pelvic examination is notable for 
cervical motion tenderness and white cervical discharge. On laboratory 
evaluation, WBC is 20,500/µL and β-hCG is negative. Which of the following 
is the most appropriate next step in management?
a. Consult general surgery for appendectomy
b. Begin antibiotic therapy
c. Perform a culdocentesis
d. Consult gynecology for immediate laparoscopy
e. Order an abdominal plain film

Rosh_CH03_p067-p100.indd   77  12/29/15   3:23 PM



78  Emergency Medicine

85. A 73-year-old man comes to the ED with abdominal pain, nausea, and 
vomiting. His symptoms have progressively worsened over the past 2 to  
3 days. The pain is diffuse and comes in waves. He denies fever or chills, 
but has a history of constipation. He reports no flatus for 24 hours. Physical 
examination is notable for diffuse tenderness and voluntary guarding. An 
abdominal radiograph is seen in the figure. Which of the following is the 
most likely diagnosis?

a. Constipation
b. Small bowel obstruction
c. Cholelithiasis
d. Large bowel obstruction
e. Inflammatory bowel disease

86. A 30-year-old man presents to the ED complaining of 2 days of wors-
ening right flank pain that began abruptly. The pain radiates from his flank 
around to the abdomen and down toward the scrotum. He is in severe pain  
and actively vomiting. Vital signs are notable for a HR of 107 beats/minute  
and oral temperature of 101.2°F. A CT scan reveals a 9-mm obstructing 
stone of the left ureter with hydronephrosis. Urinalysis is positive for  
2+ blood, 2+ leukocytes, 2+ nitrites, 40 to 50 WBC/hpf, and many bacteria. 
You administer pain medicine, antiemetics, and IV antibiotics. Which of 
the following is the most appropriate next step in management?
a. Consult urology and admit for possible surgical removal of stone
b. Observe in ED for another 6 hours to see if the stone passes
c. Discharge with PO antibiotics and pain medicine
d. Discharge patient with instructions to consume large amounts of water
e. Discharge patient with PO antibiotics, pain medicine, and instructions to drink 

large amounts of water and cranberry juice
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87. You are working in the ED on a Sunday afternoon when four people 
present with acute-onset vomiting and crampy abdominal pain. They were 
all at the same picnic and ate most of the same foods. The vomiting began 
approximately 4 hours into the picnic. They deny having any diarrhea. 
You administer IV fluids and antiemetics and observe the patients. Over 
the next few hours, the vomiting stops, and their abdominal pain resolves. 
Which of the following is the most likely cause of their symptoms?
a. Scombroid 
b. Staphylococcus aureus
c. Clostridium perfringens
d. Campylobacter
e. Salmonella

88. A 63-year-old man is brought to the ED by EMS complaining of severe 
abdominal pain that began suddenly 6 hours ago. His BP is 145/75 mm Hg and 
HR is 105 beats/minute and irregular. On examination, you note mild 
abdominal distention and diffuse abdominal tenderness without guarding. 
Stool is guaiac positive. Laboratory results reveal WBC 12,500/µL, hemato-
crit 48%, and lactate 4.2 U/L. ECG shows atrial fibrillation with a ventricular 
rate of 110 beats/minute. A CT scan is shown in the figure. Which of the 
following is the most likely diagnosis?

a. Abdominal aortic aneurysm
b. Mesenteric ischemia
c. Diverticulitis
d. Small bowel obstruction
e. Crohn disease
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89. A 24-year-old woman presents to the ED after being sexually assaulted. 
She is a college student with no past medical history. On physical exami-
nation you observe vaginal trauma and scattered bruising and abrasions. 
Which of the following medications should be offered to the patient in this 
scenario?
a. Ceftriaxone, azithromycin, metronidazole, antiretroviral therapy, emergency 

contraception
b. Ceftriaxone, tetanus, metronidazole, antiretroviral therapy, emergency 

contraception
c. Ceftriaxone, azithromycin, tetanus, metronidazole, emergency contraception
d. Ceftriaxone, azithromycin, tetanus, antiretroviral therapy, emergency 

contraception
e. Ceftriaxone, azithromycin, tetanus, metronidazole, antiretroviral therapy, 

emergency contraception

90. A 21-year-old woman presents to the ED complaining of diarrhea, 
abdominal cramps, fever, anorexia, and weight loss for 3 days. Her BP is 
127/75 mm Hg, HR is 91 beats/minute, and temperature is 100.8°F. Her 
abdomen is soft and nontender without rebound or guarding. WBC is 
9200/µL, β-hCG is negative, and urinalysis is unremarkable. Stool is guaiac 
positive. She tells you that she has had similar symptoms four times over 
the past 2 months. Which of the following extraintestinal manifestations is 
associated with Crohn disease but not ulcerative colitis?
a. Ankylosing spondylitis
b. Erythema nodosum
c. Nephrolithiasis
d. Thromboembolic disease
e. Uveitis

91. A 23-year-old woman presents to the ED complaining of pain with 
urination. She has no other complaints. Her symptoms started 3 weeks ago. 
During this time, she has been to the clinic twice, with negative urine cul-
tures each time. Her condition has not improved with antibiotic therapy 
with sulfonamides or quinolones. Physical examination is normal. Which 
of the following organisms is most likely responsible for the patient’s  
symptoms?
a. Staphylococcus aureus
b. Herpes simplex virus
c. Trichomonas vaginalis
d. Escherichia coli
e. Chlamydia trachomatis
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92. Which of the following conditions is the most common cause of upper 
GI bleeding?
a. Esophageal varices
b. Gastritis
c. Mallory-Weiss tear
d. Gastric adenocarcinoma
e. Peptic ulcer disease

93. Nasogastric tube placement is contraindicated in which of the follow-
ing clinical scenarios?
a. A 3-month-old infant with poor weight gain and failure to thrive who has had 

rhinorrhea and cough for the past 3 days
b. A 78-year-old man with a SBO who is on warfarin for DVT
c. A 19-year-old man with extensive facial trauma after an unhelmeted motorcycle 

accident
d. A 58-year-old man who is vomiting blood and takes ibuprofen daily for osteoar-

thritis 
e. A 25-year-old female who is intubated and unresponsive following a polydrug 

overdose

The following scenario applies to questions 94 and 95.

A 35-year-old man with a history of HIV complains of severe throat pain. 
In addition, he reports that swallowing is extremely painful. He was previ-
ously on antiretroviral medications, but stopped them about 1 year ago. On 
physical examination, white material is noted on the tongue and palate that 
can be scraped off with a tongue blade.

94. Which of the following medications should be started?
a. Acyclovir
b. Amoxicillin
c. Clotrimazole troches
d. Penicillin
e. Fluconazole
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95. The patient states that he does not want anyone to know that he is  
HIV positive. Which of the following is considered a breach in patient  
confidentiality?
a. The local public health department is notified about all new cases of HIV.
b. The nurse directly involved in the patient’s care is notified about his HIV status.
c. The physician consults an infectious disease specialist to arrange follow-up and 

communicates the patient’s HIV status.
d. The physician discussed the fact that the patient has an AIDS-defining illness in 

front of his family members.
e. The resident physician caring for the patient is notified of his HIV status.

96. Which of the following patients should be allowed to refuse medical 
care and leave the ED against medical advice (AMA)?
a. A 30-year-old woman with a history of bipolar disorder and pressured speech 

who thinks all the food in her house has been poisoned and the government is 
trying to kill her.

b. A 66-year-old woman with metastatic colon cancer who understands the gravity 
of her condition but does not want to spend any more time in the hospital.

c. A 30-year-old intoxicated man who has been involved in a motor vehicle accident.
d. A 51-year-old woman with a history of depression brought in by her husband 

after she swallowed a bottle of pills.
e. A 25-year-old man who expresses suicidal and homicidal intentions after he 

found out his girlfriend was cheating on him.
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61. The answer is c. This patient has mesenteric ischemia secondary to 
a thromboembolism from atrial fibrillation. The classic presentation of 
acute mesenteric ischemia is sudden onset of poorly localized abdomi-
nal pain in an individual with underlying cardiac disease. Arterial emboli 
are the most common cause of acute mesenteric ischemia, responsible for 
approximately 50% of cases. Most emboli are cardiac in origin, arising from 
mural thrombi or valvular lesions. Atrial fibrillation is an important risk fac-
tor for mesenteric ischemia owing to the propensity to form mural thrombi. 
Mesenteric ischemia can also occur as a result of thrombosis within mes-
enteric arteries, typically seen in patients with advanced atherosclerotic 
disease. Physical examination findings are notable for “pain out of propor-
tion to examination” where a patient may be writhing from abdominal 
pain but have a soft, nontender abdomen. While mesenteric angiography 
remains the gold standard for diagnosis of acute mesenteric ischemia, CT 
angiography has largely supplanted traditional angiography and is the 
initial test of choice for mesenteric ischemia. Vascular surgery should be 
consulted emergently if mesenteric ischemia is suspected.

Capsule endoscopy (a), colonoscopy (b), and ultrasound (d) are not 
part of the initial management of mesenteric ischemia. Abdominal radio-
graphs (e) may be abnormal, but are not sufficiently specific to diagnose 
mesenteric ischemia.

62. The answer is d. The patient’s presentation is consistent with alco-
holic ketoacidosis (AKA). This is an acute metabolic acidosis that occurs in 
chronic alcohol abusers with a recent alcohol binge, little or no recent food 
intake, and persistent vomiting. AKA is characterized by elevated serum 
ketone levels and an elevated anion gap (↑  AG = Na – [HCO3 + Cl] > 12). 
A concomitant metabolic alkalosis is common, secondary to vomiting and 
volume depletion. AKA is the result of the following: (1) Starvation with gly-
cogen depletion and counter-regulatory hormone production; (2) A raised 
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NADH/NAD+ ratio (related to the metabolism of ethanol); and (3) Volume 
depletion, resulting in ketogenesis. Typical signs and symptoms include 
nausea, vomiting, and abdominal pain. The fruity odor of ketones may be 
present on the patient’s breath. Patients may also appear tremulous, and  
mental status may be impaired. In AKA, β-hydroxybutyrate is the predomi-
nant ketone produced, which is not detected well by the nitroprusside reaction 
(Acetest). Therefore, the degree of ketosis may be more severe than would be 
inferred from a nitroprusside reaction alone. The mainstay of treatment for 
AKA is hydration with glucose-containing fluids (D5NS or ½NS). Thiamine 
should also be administered to prevent Wernicke encephalopathy.

Saline containing fluids alone (a, b, and c) do not correct AKA as 
quickly as fluids and carbohydrates combined. Insulin (e) is contraindi-
cated in the treatment of AKA because it may cause life-threatening hypo-
glycemia in patients with depleted glycogen stores.

63.  The answer is c. The patient has developed alcohol withdrawal. 
Symptoms of alcohol withdrawal usually begin within 24 hours of cessa-
tion of alcohol and subside after 2 to 3 days. Symptoms of alcohol with-
drawal run a spectrum of severity ranging from mild symptoms (ie, anxiety 
and sleep disturbance) to more severe (ie, agitation, diaphoresis, tremor, 
nausea and vomiting, hallucinations, seizures, and autonomic instability). 
Delirium tremens, the most severe form of alcohol withdrawal, occurs in 
approximately 5% of patient with alcohol withdrawal. A hyperadrenergic 
state is characterized by agitation, disorientation, altered mental status, 
tremor, fever, tachycardia, delusions, and hallucinations. Hyperpyrexia, 
ketoacidosis, and circulatory collapse may ensue. The treatment for alcohol 
withdrawal includes close monitoring and liberal use of benzodiapezines. 
Patients with a history of alcohol withdrawal seizures and/or delirium 
tremens should be admitted to the hospital.

Wernicke encephalopathy (a) results from thiamine deficiency and is 
characterized by altered mental status, ataxia, and ophthalmoplegia. Acute 
alcohol withdrawal is more likely in this clinical scenario. Subdural hema-
toma (b) would be more likely in an individual with a history of trauma. 
The question stem does not suggest drug overdose (d). Psychiatric illness 
(e) can produce agitation and hallucinations, but the hyperadrenergic state 
is more characteristic of a toxic-metabolic process like alcohol withdrawal.

64. The answer is e. The patient’s history and physical examination is con-
sistent with acute cholecystitis. Because of the poor predictive value of the 
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history, physical, and laboratory findings in cholecystitis, the most impor-
tant initial imaging test is right upper quadrant ultrasound. Ultrasound 
findings suggestive of acute cholecystitis include gallstones, gallbladder 
wall thickening and distention, and pericholecystic fluid.

Computed tomography scanning (b) may be useful when other intra-
abdominal disorders are being considered. However, the sensitivity of a CT 
is less than that of ultrasound for acute cholecystitis. MRI (c) is not a first-
line test for acute cholecystitis. HIDA scan (d) has a higher sensitivity and 
specificity than ultrasound, making it the most accurate study for chole-
cystitis; however, it is reserved for cases where ultrasound is negative or 
equivocal. Plain film radiographs (a) demonstrate stones in the gallbladder 
less than 25% of the time.

65. The answer is c. The patient’s history of colicky flank pain that radiates 
to the groin and hematuria is consistent with a ureteral stone. Adequate 
analgesia is critical in treating a patient with a ureteral stone. Intravenous 
ketorolac (a NSAID), is frequently administered as a first-line analgesic, 
but morphine or other opioids may be necessary for continued pain. In  
addition to analgesics, antiemetics are often administered for nausea and 
vomiting.

Appendicitis (a) is unlikely with a soft and nontender abdomen. An 
abdominal CT (b) will probably be necessary, but controlling the patient’s 
pain is the first priority. An AAA (d) can present with flank pain; how-
ever, it is very rare in a 31-year-old without significant past medical history.  
Testicular torsion (e) should always be considered in a patient with groin 
pain. In this case, a stone is more consistent with the history.

66. The answer is d. The patient’s presentation is very concerning for a 
ruptured AAA. The classic triad of a ruptured AAA is flank, abdomen, 
or back pain, hypotension, and a pulsatile abdominal mass. Sometimes 
patients have only one or two of the components and occasionally may have 
none. Approximately 20% of the time, patients present to the ED with syn-
cope. A patient with a ruptured AAA who is hemodynamically unstable 
should be taken immediately to the OR.

A CT scan is useful for diagnosing an AAA in stable patients (a). Angi-
ography has no role in the emergent evaluation of a patient suspected of a 
ruptured AAA (b). An abdominal radiograph can aid in the diagnosis of 
an AAA (c). However, when there is high clinical suspicion and the patient 
is hemodynamically unstable, the patient should be brought to the OR. 
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The patient is not complaining of chest pain and his ECG is not consistent 
with an acute coronary event (e). Therefore, cardiac catheterization is not 
required.

67. The answer is c. The patient presentation is suggestive of a SBO. 
Symptoms of SBO include colicky abdominal pain, vomiting, abdomi-
nal distention, hyperactive bowel sounds, and decreased flatus. The most 
common cause of SBO is postoperative adhesions, responsible for more 
than 50% of all SBO. One of the more common procedures associate with 
SBO is a hysterectomy. Other common causes of SBO include hernia and  
neoplasm.

Hernias (d) are the second most common cause of obstruction. Traveling 
to Mexico (a) may lead to diarrhea and abdominal pain from infectious 
enteritis. Ethanol abuse (b) is associated with many causes of abdominal 
pain including gastritis and pancreatitis, but not obstruction. Constipation 
(e) does not usually produce vomiting.

68. The answer is e. The patient’s clinical presentation is consistent with 
alcoholic hepatitis, which is a potentially severe form of alcohol-induced 
liver disease. The presentation can range from nausea and vomiting to 
fulminant hepatitis and liver failure. Laboratory tests may reveal moder-
ate elevations of AST and ALT. In alcoholic hepatitis, the AST is usually 
greater than ALT (think “scotch” and “tonic” for AST > ALT). The patient 
may exhibit stigmata of chronic liver disease such as gynecomastia and spi-
der angiomata. The management of alcoholic liver disease is supportive, 
with fluid hydration and correction of electrolyte imbalances, paying spe-
cial attention to blood glucose (ethanol can suppress gluconeogenesis) and 
magnesium. Thiamine should also be administered to prevent Wernicke 
encephalopathy.

Suctioning the patient’s stomach with a NG tube (a) is not indicated. 
A HIDA scan (b) is a diagnostic test for acute cholecystitis. Unless this is a 
known needle stick or mucosal exposure, hepatitis immune globulin (c) is 
not acutely indicated. Viral hepatitis titers (d) can be drawn if viral infec-
tion is suspected. However, this presentation is more suggestive of alcoholic 
hepatitis.

69. The answer is e. This patient with known liver disease has sponta-
neous bacterial peritonitis (SBP). Diagnostic criteria for SBP include 
an ascitic fluid neutrophil count greater than 250 cells/mm3. Pathogens  
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associated with SBP include gram-negative rods like E coli and Klebsiella, as 
well as Streptococcus sp, and Streptococcus pneumoniae. Therefore, the most 
appropriate antibiotic for treatment is a third-generation cephalosporin 
such as cefotaxime.

All other answer choices (a, b, c, and d) are inappropriate antibiotic 
choices.

70. The answer is e. This presentation of sudden onset severe testicular 
pain, a swollen tender testicle, and absent cremasteric reflex is very con-
cerning for testicular torsion. Testicular torsion is a urologic emergency 
that occurs when the spermatic cord suspending the testicle twists, result-
ing in ischemia to the testicle. Urology should be consulted immediately 
and a stat doppler ultrasound ordered while awaiting urology evaluation. 
Manual detorsion can be attempted in most cases while arranging for 
definitive care in the OR. After appropriate analgesia, the testicle should 
be twisted laterally, like opening the pages of a book. The incidence has a 
bimodal peak, with most cases occurring during infancy and in puberty.

Administering ceftriaxone and azithromycin (a) and swabbing his ure-
thra (b) is the management of urethritis. A urinalysis (c) should be carried 
out on most patients with scrotal pain, but in this case ruling out testicular 
torsion takes precedence. Although epididymitis (d) and torsion both pres-
ent with testicular pain, epididymitis usually has more of a gradual onset, 
reaching a peak over hours to days, rather than sudden onset.

71. The answer is c. Prompt diagnosis and treatment of testicular torsion 
is paramount in saving the testicle. If the torsion is reduced within 6 hours, 
either with manual detorsion or via surgical intervention, there is a 90% 
chance of salvaging the testicle. After 12 hours the rate of salvage drops to 
50%, and after 24 hours, it drops to 10%.

All other answer choices (a, b, d, and e) are incorrect.

72. The answer is d. Appendicitis is the most common cause of the acute 
surgical abdomen. It can occur at any age but is most frequently seen in 
adolescents and young adults. The classic presentation is the onset of dull 
periumbilical pain, which eventually migrates to the RLQ. Associated 
symptoms include anorexia, nausea, and vomiting. Low-grade fever may be 
present. Rovsing sign refers to the elicitation of pain in the RLQ when the 
LLQ is palpated. Leukocytosis is often present, but a normal WBC count 
does not rule out appendicitis. Urinalysis may show pyuria if the inflamed 
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appendix results in ureteral irritation. Abdominal CT with IV and oral or 
rectal contrast is the test of choice in adults, with a reported sensitivity of 
up to 100% and specificity of 95%. CT findings of appendicitis include an 
enlarged appendix (> 6 mm), pericecal inflammation, and the presence of 
an appendicolith.

Dilated loops of bowel are suggestive of bowel obstruction (a). Many 
patients who ultimately are diagnosed with appendicitis initially believed 
they had food poisoning (b). However, the history and physical examina-
tion is concerning for appendicitis so a CT should be ordered. Abdomi-
nal ultrasound is commonly used as an initial test in children and preg-
nant women with suspected appendicitis (c). Its sensitivity and specificity 
approaches 90%, but may be inconclusive as a result of body habitus or with 
a retrocecal appendix. It would be inappropriate to discharge this patient 
home without first evaluating for appendicitis (e).

73. The answer is d. The patient’s clinical picture is concerning for ovarian 
torsion. Ovarian torsion occurs when the ovary twists on its stalk, lead-
ing to obstruction of venous drainage, edema, and eventual ischemia. Most 
cases of ovarian torsion occur in the presence of an enlarged ovary, due 
to cyst, tumor, or abscess. Patients report severe pain that began abruptly. 
They may give a history of similar pain that resolved spontaneously.  
Doppler ultrasound is the diagnostic modality of choice for evaluating 
ovarian torsion, which demonstrates decreased or absent blood flow to the 
ovary. Ovarian torsion is a surgical emergency and gynecology should be 
consulted for definitive surgical treatment.

Ultrasound is the test of choice, not CT scan (a), for ovarian torsion. 
MRI (b) and x-ray (c) have no role in the diagnosis of ovarian torsion. If the 
clinical suspicion is high and diagnostic tests are equivocal, laparoscopy (e) 
can be used to visualize the ovaries in vivo.

74. The answer is e. The patient has pneumoperitoneum. Complications 
of colonoscopy include hemorrhage, perforation with pneumoperitoneum, 
retroperitoneal abscess, pneumoscrotum, pneumothorax, volvulus, and 
infection. Perforation of the colon with pneumoperitoneum is usually 
evident immediately, but can take several hours to manifest. Perforation 
is usually secondary to intrinsic disease of the colon (ie, diverticulitis) or 
to vigorous manipulation during colonoscopy. Most patients require lapa-
rotomy. However, expectant management is appropriate in some patients 
with a late presentation (1–2 days later) who have no signs of peritonitis. 
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The radiograph in the figure demonstrates air under the diaphragm, 
which is pathognomonic for pneumoperitoneum.

Ascending cholangitis (a) and pancreatitis (d) may occur as a com-
plication from endoscopic retrograde cholangiopancreatography (ERCP). 
There is no evidence of pulmonary edema (b) in this radiograph. Liver fail-
ure with ascites (c) is not associated with pneumoperitoneum.

75. The answer is c. The patient’s clinical picture is consistent with ascend-
ing cholangitis, a bacterial infection of the biliary tree caused by biliary 
tract obstruction. Obstruction may occur as a result of gallstones, stric-
ture, or malignancy. The classic “Charcot triad” of ascending cholangitis is 
RUQ pain, fever, and jaundice. Cholangitis is a surgical emergency and 
patients can rapidly become septic. Ultrasound may demonstrate intrahe-
patic or ductal dilation. The presence of stones in the gallbladder suggests 
gallstones as the etiology of obstruction.

The patient has some features of cholecystitis (a), however, the presence 
of jaundice and dilated common and intrahepatic ducts is more suggestive 
of cholangitis. Acute hepatitis (b) does not have the same sonographic find-
ings seen in cholangitis. Pancreatic cancer (d) can present with jaundice, 
but it is usually painless. Bowel obstruction (e) presents with intermittent 
crampy abdominal pain, vomiting, and distention.
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76. The answer is e. The patient presents with multiple risk factors for an 
AAA including age older than 60, hypertension, cigarette smoking, and 
peripheral artery disease. Classically, AAA presents with severe abdominal 
pain, often sudden in onset, with radiation to the back. Flank and/or back 
pain may also be the presenting symptoms. Physical examination may reveal 
a pulsatile abdominal mass. If the AAA is ruptured or leaking, vital signs are 
often unstable. A ruptured AAA is an emergent condition with high mortality, 
and patients require immediate management in the OR. Evidence of an AAA 
is seen on plain radiograph approximately 66% to 75% of the time, revealing 
curvilinear calcification of the aortic wall or a paravertebral soft tissue mass. 
However, CT has a much higher sensitivity for AAA, and is the test of choice 
in stable patients. Unstable patients with suspect ruptured AAA should be 
taken to the OR. A bedside ultrasound can also be performed, which may 
demonstrate an enlarged aorta and free fluid in the case of rupture.

Biliary colic (a) presents with RUQ pain after eating. Kidney stones 
(Nephrolithiasis) (b) can present similarly to AAA. The classic kidney 
stone presentation is colicky flank pain radiating to the groin. The presence 
of hypotension and tachycardia is much more concerning for a ruptured 
AAA. Pancreatitis (c) typically presents with mid-epigastric pain that radi-
ates to the back and is associated with nausea and vomiting. Symptoms 
of SBO (d) include abdominal pain, distention, vomiting, and inability to 
pass flatus, and dilated bowel loops with air fluid levels on radiographs are 
characteristic.

77. The answer is c. The patient has acute pancreatitis. Lipase, a pancre-
atic enzyme that hydrolyzes triglycerides, is the most specific test for pan-
creatitis. In the presence of pancreatic inflammation it increases within 4 to 
8 hours and peaks at 24 hours. At five times the upper limits of normal, 
lipase is 60% sensitive and 100% specific for pancreatitis. The diagnosis is 
usually made with a lipase of two times the normal limit, thereby increasing 
its sensitivity.

The specificity of amylase (a) for pancreatitis is approximately 70%, 
making it less specific than lipase. The other laboratory values (b, d, and e) are 
used in the prognosis of pancreatitis, but are not necessary for the diagnosis.

78. The answer is a. Amebic abscesses are common in countries 
with tropical and subtropical climates and areas with poor sanitation.  
Entamoeba histolytica causes an intestinal infection, and the liver is 
seeded via the portal system. The clinical presentation includes abdominal 
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tenderness in the RUQ, leukocytosis, and fever. Diagnosis is supported by 
identification of the pathogenic protozoan in the stool. Treatment includes 
metronidazole and supportive care measures. If medical therapy is unsuc-
cessful, percutaneous catheter drainage is required.

Cholecystitis (b) presents with fever, leukocytosis, and RUQ pain, 
and a positive Murphy. Cryptosporidium (c) is the most common cause 
of chronic diarrhea in individuals with AIDS and presents with profuse 
watery diarrhea, abdominal cramping, anorexia, nausea, and flatulence. In 
immunocompetent individuals, the illness is self-limited, with symptoms 
persisting for 1 to 3 weeks. Patients with enterobiasis (d) also known as 
pinworms, complain of itching in the anal region, particularly at night,  
as the adult worm lays eggs in the anus. Pyogenic abscess (e) is the most 
common type of liver abscess; however, the history of travel, and lack of 
primary source for the pyogenic abscess make it less likely a diagnosis. Most 
cases of pyogenic liver access occur in the setting of ascending cholangitis.

79. The answer is e. Rovsing sign is the referred tenderness to the RLQ 
when the LLQ is palpated. It is seen in patients with acute appendicitis.

Blumberg sign (a) is the occurrence of a sharp pain when the examiner 
presses on McBurney point and then releases pressure suddenly. This sign 
is indicative of peritoneal inflammation. The Psoas sign (b) is the increase 
of pain when the psoas muscle is stretched as the patient extends his or her 
hip, and is seen in appendicitis. The Obturator sign (c), another test for 
appendicitis, is the elicitation of abdominal pain as the hip is flexed and 
internally rotated. Raynaud sign (d) refers to decreased blood flow to the 
fingers and toes in response to cold or emotional stress, resulting in mottled 
blue or red discoloration and coldness of the affected areas.

80. The answer is a. The patient’s clinical picture is consistent with a SBO. 
Fluid resuscitation is important because of fluid losses from vomiting 
compounded by the inability of the distended bowel to absorb fluid and 
electrolytes at a normal rate. If uncorrected, fluid losses can lead to hypo-
volemia and shock. Nasogastric suction is helpful by decompressing the 
stomach and removing accumulated gas and fluid proximal to the obstruc-
tion. Although some patients with SBO can be managed conservatively, a 
surgical consult is necessary because definitive treatment may require sur-
gery to relieve the obstruction.

Broad-spectrum antibiotics (b and d) are appropriate when there is 
suspicion for vascular compromise or bowel perforation. Stool softener and 
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enemas (c) have no role in acute intestinal obstructions caused by mechani-
cal causes. Ultrasound (e) has no role in the diagnosis of SBO in adults.

81. The answer is c. Any woman with abdominal pain, vaginal bleeding, 
and a positive pregnancy test needs to be ruled out for an ectopic preg-
nancy. Her vital signs are stable so she can undergo a transvaginal ultra-
sound. This is used to document the presence of an intrauterine pregnancy. 
If no intrauterine pregnancy is observed, the suspicion for an ectopic preg-
nancy increases.

Laparoscopy is indicated in a patient with an equivocal ultrasound 
and/or unstable vital signs (a). If ultrasound confirms an intrauterine preg-
nancy and fails to reveal a cause of symptoms, yet the patient continues to 
have severe RLQ pain, then the risks of radiation exposure to the fetus from 
CT scan (b) must be weighed against the potential benefit of diagnosing 
another condition such as appendicitis. While a urinalysis (d) and swab for 
sexually transmitted infections (e) is part of the general workup, ruling out 
ectopic pregnancy is the highest priority.

82. The answer is e. The patient has acute pancreatitis. Ranson criteria 
are used to predict mortality rates in patients with pancreatitis. A patient 
with three criteria has a mortality of 1%, while mortality in a patient with six 
or more criteria approaches 100%. Ranson criteria at admission include 
age older than 55, WBC greater than 16,000 µL, glucose greater than  
200 mg/dL, LDH greater than 350 U/L, and AST greater than 250 U/L. 
Ranson criteria at 48 hours after admission include: decrease in hema-
tocrit greater than 10%, increase in BUN greater than 5 mg/dL, serum 
calcium less than 8 mg/dL, arterial PO2 less than 60 mmHg, base deficit 
greater than 4 mg/dL, and fluid sequestration greater than 6 L. The patient 
in the case has four Ranson criteria with an associated 15% mortality risk. 
Lipase, bicarbonate, and creatinine (a, b, and c) are not part of Ranson cri-
teria. LDH greater than 350 U/L (d) is associated with increased risk.

83. The answer is e. The patient has ovarian torsion. The differential 
diagnosis in a woman with RLQ pain is extensive and includes GI pathol-
ogy such as appendicitis, inflammatory bowel disease, diverticulitis, hernia, 
and gynecologic pathology (ie, ectopic pregnancy, ruptured ovarian cyst, 
ovarian torsion, and pelvic inflammatory disease). The report of sudden 
onset symptoms and adnexal tenderness raises suspicion for ovarian tor-
sion, therefore an ultrasound was obtained. Ultrasound findings of ovarian 
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torsion include a unilateral enlarged ovary with decreased flow. Ovarian 
torsion is a gynecologic emergency. Patient should be taken to the OR 
for immediate laparoscopy or laparotomy. Failure to surgically reduce the 
torsion and restore blood flow to the ovary in a timely manner results in 
ischemia and necrosis of the ovary.

Conservative management is not an option in suspected ovarian tor-
sion (a). Antibiotic therapy (b) is the treatment for tubo-ovarian abscess 
and pelvic inflammatory disease. Manual detorsion (c) is a temporizing 
measure for testicular torsion, the male counterpart of ovarian torsion. If 
pelvic ultrasound was normal and there is suspicion for GI pathology, then 
abdominal CT is warranted (d).

84. The answer is b. Pelvic inflammatory disease (PID) comprises a 
spectrum of infections of the female upper reproductive tract. Although 
Neisseria gonorrhoeae and C trachomatis are thought to cause the majority 
of infections, new evidence points to greater rates of polymicrobial infec-
tions. Most cases of PID are thought to start with a sexually transmitted dis-
ease of the lower genital tract, with subsequent ascension to the upper tract. 
Women typically present with lower abdominal pain and may have vaginal 
discharge, vaginal bleeding, dysuria, and fever. The examination typically 
reveals lower abdominal tenderness and cervical motion tenderness or 
adnexal tenderness. Many patients can be treated with outpatient antibiot-
ics. Considerations for inpatient treatment include women who are preg-
nant, have failed outpatient therapy, are toxic appearing, have evidence for 
a tubo-ovarian abscess, or in whom a surgical emergency cannot be ruled 
out.

The onset of appendicitis is more insidious than what is presented in 
this case (a). Nausea and vomiting are common, and pain typically begins 
in the periumbilical area and migrates to the RLQ. Culdocentesis (c) is used 
to retrieve fluid in the cul-de-sac. The findings are limited and not specific 
to PID. Laparoscopy is used in the management of ovarian torsion, tubo-
ovarian abscess, and other gynecologic pathology (d). Abdominal plain 
films are not useful in the diagnosis of pelvic inflammatory disease (e).

85. The answer is b. The clinical scenario and radiograph are consistent 
with SBO. Patients usually present with diffuse, crampy abdominal pain 
that is often episodic in nature. Typically, the patient reports no recent 
bowel movements or passage of flatus. The most common causes of SBO 
are adhesions and hernias. Abdominal films often reveal distended loops 
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of small bowel and air-fluid levels in a stepladder appearance. However, 
abdominal films are not sufficiently sensitive to rule out SBO and a CT  
scan should be obtained if SBO is suspected and abdominal films are  
unremarkable.

Constipation (a) is a diagnosis of exclusion, although fecal impaction 
is a common problem in debilitated elderly patients and may present with 
symptoms of colonic obstruction. Cholelithiasis (c) typically presents with 
RUQ pain and fever. Ultrasound is diagnostic. The large bowel contains 
folds called haustra that do not cross the entire bowel width. In the figure 
mentioned previously, we see valvulae conniventes, folds of the small bowel 
that cross the entire width of the bowel, confirming this is a small, not large 
bowel obstruction (d). Neither the clinical scenario nor the plain film is 
consistent with inflammatory bowel disease (e).

86. The answer is a. An obstructing stone in the presence of a urinary 
tract infection is an acute urologic emergency. Bacteria in an obstructed 
collecting system can cause abscess formation, renal destruction, and 
severe systemic toxicity including septic shock. The patient requires admis-
sion for IV antibiotics and urgent removal of the stone and relief of the 
obstruction. In addition to an obstructing stone with infection, other indi-
cations for admission for kidney stones include uncontrolled pain, persis-
tent nausea and vomiting, urinary extravasation, and hypercalcemic crisis.

Observation (b) is not recommended for several reasons. Most impor-
tantly, the patient requires IV antibiotics and removal of the stone due to 
the infection. Additionally, a 9-mm large stone has a small chance of pass-
ing spontaneously. In general stones smaller than 4 mm pass 90% of the 
time, stones 4 to 6 mm pass 50% of the time, and stones larger than 6 mm 
pass 10% of the time. Discharge home is not appropriate in the case of an 
infected stone (c, d, and e). Many patients with uninfected kidney stones 
can be discharged home with pain medications.

87. The answer is b. Staphylococcal food poisoning is caused by foods 
contaminated by an enterotoxin-producing strain of S aureus. Because 
symptoms are due to a preformed toxin, the onset of illness is abrupt, 
with symptoms typically beginning within 1 to 6 hours of ingestion of the 
contaminated foods. Cramping abdominal pain and vomiting, often with 
forceful retching, are the predominant symptoms. Diarrhea is variable, and 
may be mild. Most protein-rich foods support the growth of staphylococci, 
particularly ham, eggs, custard, mayonnaise, and potato salad. Although 
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often aggressive in onset, staphylococcal food poisoning is short lived and 
usually subsides in 6 to 8 hours, rarely lasting more than 24 hours. Treat-
ment is supportive. The short incubation period and multiple cases in 
people eating the same meal are highly suggestive of this disease.

Scombroid fish poisoning (a) results from the ingestion of heat-stable 
toxins produced by bacterial action on improperly stored fish. The symp-
toms occur within 20 to 30 minutes of ingestion and resemble histamine 
intoxication, consisting of facial flushing, diarrhea, throbbing headache, 
palpitations, and abdominal cramps. Treatment is supportive. C perfringens 
(c) is a common cause of acute food poisoning in the United States. Symp-
toms usually appear within 6 to 12 hours but can occur up to 24 hours 
after ingestion of the contaminated food. Frequent, watery diarrhea and 
moderately severe abdominal cramping are the major symptoms. Campylo-
bacter (d) is a common bacterial cause of diarrhea. The incubation period 
is approximately 2 to 5 days and symptoms include diarrhea, cramping 
abdominal pain, and fever. Salmonella (e) occurs most during the sum-
mer months and is acquired by the ingestion of contaminated food or 
drink. Poultry products, such as turkey, chicken, duck, and eggs constitute 
the most common sources. The typical patient presents with fever, colicky 
abdominal pain, and loose, watery diarrhea, occasionally with mucus and 
blood.

88. The answer is b. The patient has mesenteric ischemia. Acute mes-
enteric ischemia is caused by lack of perfusion to the bowel. It primar-
ily affects older patients, particularly those with significant cardiovascular 
or systemic disease. Arterial occlusion related to atrial fibrillation is the 
most common cause of mesenteric ischemia. Additional etiologies include 
venous thrombosis that is associated with a hypercoagulable state, or non-
occlusive ischemia due to decreased cardiac output in the setting of severe 
CHF, acute MI, hypovolemia, or other causes of shock. Early in the disease 
course, patients may complain of severe pain but have minimal tenderness 
on examination (ie, the characteristic pain out of proportion to exami-
nation). As infarction manifests, abdominal distension and peritoneal 
signs develop. Sudden onset of pain suggests arterial vascular occlusion by 
emboli, whereas insidious onset is more suggestive of venous thrombosis or 
nonocclusive infarction. Radiographs may reveal dilated loops of bowel, air 
in the bowel wall (pneumatosis intestinalis), and thickening of the bowel 
wall, as seen in the CT scan. Management involves fluid resuscitation, anti-
biotics, and surgical intervention.
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Classically, AAA (a) presents with constant abdominal pain, often with 
radiation to the back. Physical examination may reveal a pulsatile abdominal 
mass. Diverticulitis (c) usually presents with LLQ abdominal pain and low-
grade fever. Patients with a SBO (d) present with crampy abdominal pain, 
abdominal distention, vomiting, and obstipation. Distended loops of bowel 
and air-fluid levels are seen on radiographs. Crohn disease (e) may present 
with bloody diarrhea, abdominal pain, fever, anorexia, and weight loss.

89. The answer is e. When a sexual assault patient is evaluated in the ED, 
the emergency physician not only has the responsibility of addressing the 
patient’s immediate physical and psychological health, but must also consider 
how the encounter may affect the patient’s life once discharged from the ED. 
After life-threatening injuries are addressed, the physician is responsible for 
collecting physical evidence necessary for prosecuting the assailant by con-
ducting a sexual assault examination or “rape kit” with the patient’s consent. 
Medications should also be provided to sexual assault victims as prophylaxis 
against sexually transmitted infections (STIs), pregnancy, and tetanus. This 
includes prophylaxis against gonorrhea (ceftriaxone), Chlamydia (azithro-
mycin or doxycycline), and trichomoniasis (metronidazole). The decision 
to provide HIV postexposure prophylaxis (PEP) after sexual assault must 
take into account the risks and benefits of treatment, the interval between 
exposure and treatment with antiretrovirals, and the likelihood of exposure 
to HIV. The average risk of HIV transmission per contact of unprotected 
receptive anal intercourse is approximately 1% to 5%. For unprotected recep-
tive anal intercourse and receptive vaginal intercourse, the risk is approxi-
mately 0.1% to 1%. Some states mandate offering and providing HIV PEP to 
all sexually assaulted patients. The risk of pregnancy following sexual assault 
is approximately 5%. Emergency contraception is the use of hormone pills 
to prevent pregnancy. Hepatitis B vaccination should be administered to 
patients who never received the vaccine. Tetanus is administered to patients 
who have sustained tetanus-prone injuries.

All other answer choices (a, b, c, and d) do not provide adequate  
prophylaxis.

90. The answer is c. Crohn disease is an autoimmune condition char-
acterized by chronic inflammation extending through all layers of the 
bowel wall. The onset is generally between the ages of 15 and 40 years. 
Crohn disease should be suspected in any patient whose symptoms show 
a picture consistent with chronic inflammatory colitis. Extraintestinal  
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manifestations are seen in 25% to 30% of patients, and include aphthous 
ulcers, erythema nodosum, iritis or episcleritis, arthritis, gallstones, and 
thromboembolic disease. The incidence of these extra intestinal manifesta-
tions is similar for Crohn disease and ulcerative colitis. Nephrolithiasis is 
seen as a result of hyperoxaluria because of increased oxalate absorption in 
patients with ileal disease.

Because ulcerative colitis affects only the large bowel, nephrolithiasis is 
seen only in patients with Crohn disease. All other answer choices (a, b, d, 
and e) are seen in both conditions.

91. The answer is e. C trachomatis urethritis accounts for 5% to 20% of 
cases of dysuria, and its presence may be suspected when urine cultures 
are sterile. If clinical symptoms and urinalysis point to a UTI, urine cul-
tures are sterile, and standard antibiotic regimens effective against most 
urinary pathogens fail, consider Chlamydia urethritis.

Although group A streptococcus is a possible pathogen (a), it would 
be very rare and would be susceptible to the antibiotics that the patient has 
taken. Initial episodes of herpes simplex virus (b) can result in symptoms 
that mimic true dysuria secondary to sensitivity of lesions on the external 
genital surface or near the urethra. Generally, these episodes are accompa-
nied by fever, chills, systemic symptoms, and extremely painful and tender 
lesions. Although T vaginalis (c) would not respond to the previous anti-
biotic therapy, trichomoniasis presents with a copious frothy vaginal dis-
charge and would have been seen on wet mount preparation of the vaginal 
secretions. E coli (d) accounts for 70% to 90% of community-acquired UTI 
in women. In a woman without recurrent UTI, the antibiotics taken by this 
patient would be appropriate. This pathogen should have also been grown 
on the standard culture medium.

92. The answer is e. GI bleeding is a common presenting complaint in the 
ED. Upper GI bleeding, defined as hemorrhage proximal to the ligament of 
Treitz (located at the junction of the duodenum and the jejunum), is more 
common than lower GI bleeding, representing approximately 75% of cases. 
Gastric and duodenal ulcers are the most commonly identified sources 
of upper GI hemorrhage. Other common causes of upper GI hemorrhage 
include gastritis, Mallory-Weiss tears, and esophageal varices. Patients may 
present with hematemesis and/or melena. Hematochezia is usually associ-
ated with lower GI bleeding, though it may be seen in cases of a brisk upper 
GI bleed. Early aggressive resuscitation with large bore IV access, fluids and 
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blood products, if needed, is critical in reducing mortality from upper GI 
bleed. Endoscopy is diagnostic in determining the source of an upper GI 
bleed, and is often therapeutic as well, as bleeding vessels can be cauterized 
of ligated.

Esophageal varices, gastritis, and Mallory-Weiss tears (a, b, and c) are 
common causes of upper GI bleeding, but less common than peptic ulcer 
disease. Gastric adenocarcinoma (d) is a rare cause of upper GI hemorrhage.

93. The answer is c. NG tubes are commonly used for stomach decom-
pression in the setting of GI obstruction, positive pressure ventilation, and 
to allow administration of medications and nutrition directly into the GI 
tract. However, significant facial trauma is an absolute contraindication 
for NG tube placement due to the risk of passage through the cribriform 
plate and resultant intracranial placement. Patients with facial injuries who 
need a NG tube should preferentially undergo orogastric (OG) tube place-
ment. Additional contraindications for NG tube placement include alkali 
burns to the esophagus and esophageal strictures. Complications of NG 
tube placement include local bleeding, intracranial placement, pulmonary 
placement, perforation, and aspiration.

Neither infancy nor upper respiratory infection (a) are contraindica-
tions for NG tube placement. Although caution should be used in antico-
agulated patients due to higher risk for bleeding (b), anticoagulated status 
alone is not an absolute contraindication for NG tube placement. An upper 
GI bleed (d) is not a contraindication for NG tube placement. Special cau-
tion should be exercised if esophageal varices are the cause of bleeding. 
However, several studies report that NG tube placement is safe in the 
setting of esophageal varices. NG and OG tube (e) placement are generally 
safe in intubated patients barring other contraindications.

94. The answer is e. This patient has esophageal candidiasis. White mate-
rial coating the oropharynx that can be scraped off is consistent with can-
didal pharyngitis, also known as thrush. However, the presence of severe 
odynophagia suggests that candidal esophagitis is also present. Candidal 
esophagitis is an AIDS-defining illness and is typically seen with CD4 
counts below 100 cells/µL. The treatment for candidal esophagitis is oral 
fluconazole, 400 mg po loading dose followed by 100–400 mg orally for 
10 to 21 days. If there is no clinical response within 5 to 7 days, biopsy may 
be performed to assess for other causes of esophagitis associated with HIV, 
such as herpes simplex virus, cytomegalovirus, and deep aphthous ulcers.
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Acyclovir (a) is the treatment for herpes esophagitis in immunocom-
promised individuals. White material coating the oropharynx suggests 
candida as the diagnosis. Amoxicillin and penicillin (b and d) are treat-
ment options for streptococcal pharyngitis. Clotrimazole troches (c) are the 
treatment for oropharyngeal candidiasis, not esophageal candidiasis.

95. The answer is d. Patient privacy is an important aspect of caring of 
patients in the ED setting. The Health Insurance Portability and Account-
ability Act (HIPAA) of 1996 is a law that seeks to protect an individual’s 
health information from uses that may compromise an individual’s privacy. 
Under the HIPAA’s Privacy Rule, disclosure of protected health informa-
tion is permitted as needed for patient care and other important pur-
poses, such as public health surveillance of infectious diseases. Physi-
cians may share a patient’s protected health information with other 
medical professionals, such as other doctors, consultants, and nurses, 
who are directly involved in the individual’s care. Protected health care 
information should not be discussed in the company of family members or 
other companions without the individual’s permission.

Human immunodeficiency virus is a federally reportable infectious 
disease and new cases must be reported to the local health department (a). 
This does not constitute a breach of confidentiality. Sharing the patient’s 
HIV status with the nurse, resident physician, or any consultants directly 
involved in the patient’s care does not constitute a breach of confidentiality 
(b, c, and e).

96. The answer is b. Patients occasionally wish to leave the ED without treat-
ment or prior to the completion of treatment. Emergency physicians must 
be able to assess whether a patient has adequate decisional capacity, mean-
ing he or she is able to understand his/her medical condition and the con-
sequences of accepting or refusing treatment. Factors impacting a patient’s 
capacity include the presence of dementia and other neurologic conditions 
affecting judgment, impairment from alcohol and other drugs, or incapacita-
tion because of acute mental illness. A patient who is suicidal or homicidal 
should not be allowed to leave AMA. To proceed with an against-medical-
advice discharge, providers must document that there is no impairment 
of capacity, and educate the patient on the risks associated with refusing 
treatment. Even if the patient leaves against medical advice, reasonable 
treatment should still be provided, such as antibiotics for an infection, or 
pain medication for fractures. In this case, the patient with breast cancer and 
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pleural effusion should be allowed to leave even though she has is a poten-
tially serious condition because she has decisional capacity and understands 
the consequences of declining treatment.

Psychiatric illness (a), acute alcohol intoxication (c), and suicidal ide-
ation (d) impair decisional capacity and such patients cannot consent for 
AMA discharge. Additionally, a patient who expresses homicidal intentions 
(e) cannot be discharged until a complete evaluation is performed and it is 
determined that the individual is not at risk of harming self or others.

Recommended Readings

Bessen HA and CM Poffenberger. Chapter 86. Abdominal aortic aneurysm. 
In: Marx JA, Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency 
Medicine: Concepts and Clinical Practice, 8th ed. Philadelphia, PA: 
Saunders, 2014.

Kman NE, Werman HA. Chapter 76. Disorders presenting primarily with 
diarrhea. In: Tintinalli JE, Stapczynski J, Ma O, et al. eds. Tintinalli’s 
Emergency Medicine: A Comprehensive Study Guide, 7th ed. New York, 
NY: McGraw-Hill, 2011.

Krause RS, Janiske DM, Cydulka RK. Chapter 101. Ectopic pregnancy 
and emergencies in the first 20 weeks of pregnancy. In: Tintinalli JE,  
Stapczynski J, Ma O, et al. eds. Tintinalli’s Emergency Medicine: A  
Comprehensive Study Guide, 7th ed. New York, NY: McGraw-Hill, 
2011.

Privette TW, Carlisle MC, and Palma JK. Emergencies of the liver, gallblad-
der, and pancreas. Emerg Med Clinics N Amer. 2011;29(2):293-317.

Tibbles CD. Chapter 100. Selected gynecologic disorders. In: Marx JA, 
Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medicine: Con-
cepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders, 2014.

Vicario SJ, Price TG. Chapter 86. Bowel obstruction and volvulus. In: 
Tintinalli JE, Stapczynski J, Ma O, et al. eds. Tintinalli’s Emergency 
Medicine: A Comprehensive Study Guide, 7th ed. New York, NY:  
McGraw-Hill, 2011.

Wolfe JM and PL Henneman. Chapter 93. Acute appendicitis. In: Marx JA, 
Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medicine: Con-
cepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders, 2014.

Rosh_CH03_p067-p100.indd   100  12/29/15   3:23 PM



101

Trauma, Shock, and  
Resuscitation

Questions

97. A 58-year-old woman is brought to the emergency department (ED) 
by emergency medical service (EMS) after slipping on a patch of ice while 
walking to work and hitting her head on the cement pavement. Bystanders 
acknowledged that the patient was unconscious for approximately 1 minute. 
On arrival, her vital signs are blood pressure (BP) 155/75 mm Hg, heart rate 
(HR) 89 beats/minute, respiratory rate (RR) 18 breaths/minute, and pulse 
oxygenation 98% on room air. She has a 5-cm laceration to the back of her 
head that is actively bleeding. You ask the patient what happened, but she 
cannot remember. You inform her that she is in the hospital as a result of a 
fall. Over the next 10 minutes, she asks you repeatedly what happened and 
where she is. You do not find any focal neurologic deficits. As you bring the 
patient to the CT scanner, she vomits once. CT results show a normal brain 
scan. Which of the following is the most likely diagnosis?
a. Cerebral concussion
b. Diffuse axonal injury
c. Cerebral contusion
d. Posttraumatic epilepsy
e. Trauma-induced Alzheimer disease

98. A 41-year-old restrained driver involved in a high-speed motor vehi-
cle collision (MVC) is brought to the ED by EMS. The patient is breath-
ing without difficulty and has bilateral and equal breath sounds. He has 
strong peripheral pulses indicating a BP of at least 90 mm Hg. His HR is  
1 1 beats/minute. His Glasgow Coma Scale (GCS) is 14. The secondary sur-
vey reveals bruising of the chest wall. You suspect a cardiac injury. Which of 
the following locations is most commonly involved in cardiac contusion?
a. Right atrium
b. Right ventricle
c. Left atrium
d. Left ventricle
e. Septum
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99. A  5-year-old man is brought into the trauma resuscitation room after 
his motorcycle is struck by another vehicle. EMS reports that the patient 
was found  0 feet away from his motorcycle, which was badly damaged. 
His vital signs include a BP of 90/60 mm Hg, HR 115 beats/minute, RR 
   breaths/minute, and pulse oxygenation of 100% on 10 liters of oxygen 
via facemask. In the adult population, what is the minimum percentage of 
blood loss necessary to cause a decrease in the systolic BP?
a. Loss of 5% of blood volume
b. Loss of 10% of blood volume
c. Loss of 15% to 30% of blood volume
d. Loss of 30% to 40% of blood volume
e. Loss of greater than 40% of blood volume

100. Paramedics bring a 17-year-old high school football player to the 
ED on a backboard and with a cervical collar. During a football game, the 
patient “speared” another player with his helmet and subsequently experi-
enced severe neck pain. He denies paresthesias and is able to move all of his 
extremities. A cervical spine CT scan reveals multiple fractures of the first 
cervical vertebra. Which of the following best describes this fracture?
a.  Odontoid fracture
b. Hangman fracture
c. Jefferson fracture
d. Clay shoveler fracture
e. Teardrop fracture

101. A  0-year-old man presents to the ED with multiple stab wounds 
to his chest. His BP is 85/50 mm Hg and HR is 1 3 beats/minute. Two 
large-bore intravenous (IV) lines are established and IV fluids are running 
wide open. On examination, the patient is mumbling incomprehensibly, 
has good air entry on lung examination, and has jugular venous distension 
(JVD). As you are listening to his heart, the nurse calls out that the patient 
has lost his pulse and that she cannot get a BP reading. Which of the follow-
ing is the most appropriate next step in management?
a. Atropine IV push
b. Epinephrine IV push
c. Placement of bilateral chest tubes
d. ED thoracotomy
e. Perform pericardiocentesis
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102. A   -year-old man calls the ED from a local bar. He was punched in 
the face 10 minutes ago and is holding his front incisor tooth in his hand. He 
wants to know what the best way is to preserve the tooth while coming to the 
ED. Which of the following is the most appropriate advice to give the caller?
a. Place the tooth in a napkin, and bring it to the ED
b. Place the tooth in a glass of water, and bring it to the ED
c. Place the tooth in a glass of beer, and bring it to the ED
d. Pour some water over the tooth, and place it back into the socket
e. Place the tooth in a glass of milk, and bring it to the ED

103. A 19-year-old man is brought into the trauma room by EMS after 
a head-on cycling accident. The patient was not wearing a helmet. Upon 
presentation his BP is 1 5/75 mm Hg, HR is 105 beats/minute, RR is  
19 breaths/minute, and oxygen saturation is 100% on 10 liters of oxygen via 
facemask. His eyes are closed but he opens them to verbal command. He 
also moves his arms and legs on command. When you ask him questions, 
he is disoriented but able to converse. What is the patient’s GCS score?
a. 11
b. 1 
c. 13
d. 14
e. 15

104. A 61-year-old man presents to the ED with chest wall pain after a 
high-speed MVC. He is speaking in full sentences, breath sounds are equal 
bilaterally, and his extremities are well perfused. His BP is 150/75 mm Hg, 
HR is 9  beats/minute, and oxygen saturation is 97% on room air. Chest 
radiography reveals fractures of the seventh and eighth ribs of the right 
anterolateral chest. He has no other identifiable injuries. Which of the fol-
lowing is the most appropriate treatment for this patient’s rib fractures?
a. Apply adhesive tape to the chest wall perpendicular to the rib fractures
b. Insert a chest tube into the right hemithorax
c. Send the patient to the OR for surgical fixation
d. Provide analgesia and encourage incentive spirometry
e. Observe the patient in the ED for 6 hours
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105. A  7-year-old man is brought to the ED by paramedics after a 
roll-over MVC. His BP is 85/55 mm Hg, HR is 11  beats/minute, RR is  
45 breaths/minute, and oxygen saturation is 89% on 10 liters via facemask. 
You auscultate his chest and hear decreased breath sounds on the left. 
Which of the following is the most appropriate next step in management?
a. Order a stat chest radiograph
b. Perform an emergent pericardiocentesis
c. Perform a diagnostic peritoneal lavage (DPL)
d. Perform an ED thoracotomy
e. Perform an emergent needle decompression

106. A  9-year-old man is brought to the ED by EMS after being stabbed 
in the back. His BP is 1 0/80 mm Hg, HR is 105 beats/minute, RR is  
16 breaths/minute, and oxygen saturation is 98% on room air. On the sec-
ondary survey, you note motor weakness of his left lower extremity and the 
loss of pain sensation in the right lower extremity. Which of the following 
is the most likely diagnosis?
a. Spinal shock
b. Central cord syndrome
c. Anterior cord syndrome
d. Brown-Séquard syndrome
e. Cauda equina syndrome

107. A 33-year-old man, who was drinking heavily at a bar, presents to 
the ED after getting into a fight. A bystander informs paramedics that the 
patient was punched and kicked multiple times and sustained multiple 
blows to his head with a barstool. In the ED, his BP is 150/75 mm Hg, HR 
is 90 beats/minute, RR is 13 breaths/minute, and oxygen saturation is 100% 
on a nonrebreather mask. On examination, he opens his eyes to pain, and 
his pupils are equal and reactive. There is a laceration on the right side of 
his scalp. He withdraws his right arm to pain, but otherwise does not move. 
When you ask him questions, he just moans. Which of the following is the 
most appropriate next step in management?
a. Perform rapid sequence induction and orotracheal intubation
b. Suture repair his scalp laceration
c. Administer IV mannitol
d. Perform bilateral burr holes of the cranium
e. Call a consult for emergent neurosurgical intervention
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108. A  9-year-old man presents to the ED after being stabbed in his 
neck. The patient is speaking in full sentences. His breath sounds are equal  
bilaterally. His BP is 130/75 mm Hg, HR is 95 beats/minute, RR is  
16 breaths/minute, and oxygen saturation is 99% on room air. The stab 
wound is located between the angle of the mandible and the cricoid carti-
lage and violates the platysma. There is blood oozing from the site although 
there is no expanding hematoma. Which of the following is the most appro-
priate next step in management?
a. Explore the wound and blindly clamp any sites of bleeding
b. Probe the wound with hemostats and look for injured vessels
c. Apply direct pressure and send the patient for operative exploration of a zone I injury
d. Apply direct pressure and send the patient for operative exploration of a zone II 

injury
e. Apply direct pressure and send the patient for operative exploration of a zone III 

injury

109. A 45-year-old man is brought to the ED after a head-on MVC. Paramed-
ics at the scene report significant front-end damage to the vehicle. The patient’s 
BP is 130/80 mm Hg, HR is 100 beats/minute, RR is 15 breaths/minute, and 
oxygen saturation is 98% on room air. Radiographs of the cervical spine reveal 
bilateral fractures of the C  vertebra. The patient’s neurologic examination is 
unremarkable. Which of the following best describes this fracture?
a. Colles’ fracture
b. Boxer’s fracture
c. Jefferson fracture
d. Hangman’s fracture
e. Clay shoveler’s fracture

110. A 71-year-old man is found lying on the ground one story below the 
balcony of his apartment. Paramedics bring the patient into the ED. He is 
cool to touch with a core body temperature of 96°F. His BP is 90/70 mm Hg 
and HR is 119 beats/minute. His eyes are closed, but they open when you 
call his name. He answers your questions but is confused. His limbs move 
to stimuli. On examination, you note clear fluid dripping from his left ear 
canal and an area of ecchymosis over his mastoid bone. Which of the fol-
lowing is the most likely diagnosis?
a. Le Fort fracture
b. Basilar skull fracture
c. Otitis interna
d. Otitis externa
e. Tripod fracture
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111. A 34-year-old construction worker is brought to the ED by EMS 
after falling 30 feet from a scaffold. His vital signs include BP 80/40 mm 
Hg, HR 1 4 beats/minute, and oxygen saturation 93% on 100% oxygen via 
facemask. He has obvious head trauma with a scalp laceration overlying a 
skull fracture on his occiput. He does not speak when asked his name, his 
respirations are poor, and you hear gurgling with each attempted breath. 
Auscultation of the chest reveals diminished breath sounds on the right. 
There is no JVD or anterior chest wall crepitus. His pelvis is unstable with 
movement laterally to medially, and you note blood at the urethral meatus. 
His right leg is grossly deformed at the knee, and there is an obvious frac-
ture of his left arm. Which of the following is the most appropriate next step 
in management?
a. Insert a 3 F chest tube into the right thoracic cavity
b. Perform a DPL to rule out intra-abdominal hemorrhage
c. Create two burr holes into the cranial vault to treat a potential epidural hematoma
d. Immediately reduce the extremity injuries and immobilize with splinting 

material
e. Plan for orotracheal intubation with in-line stabilization of the cervical spine

112. A  0-year-old man was found on the ground next to his car after his 
vehicle struck a tree. Bystanders state that the man got out of his car after 
the collision but collapsed within a few minutes. Paramedics subsequently 
found the man unconscious on the side of the road. In the ED, his BP is 
175/90 mm Hg, HR is 65 beats/minute, RR is 1  breaths/minute, tempera-
ture is 99. °F, and oxygen saturation is 97% on room air. His right pupil is 
fixed and dilated. His noncontrast head CT is shown in the figure. Which of 
the following is the most likely diagnosis?

(Reproduced with permission from Knoop KJ, Stack LB, Storrow AB. Atlas of  Emergency 
Medicine. New York, NY: McGraw-Hill, 2002: 162.)
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a. Epidural hematoma
b. Subdural hematoma
c. Subarachnoid hemorrhage (SAH)
d. Intracerebral hematoma
e. Cerebral contusion

113. An 81-year-old woman presents to the ED after tripping over the 
sidewalk curb and landing on her chin, causing hyperextension of her neck. 
She was placed in a cervical collar by paramedics. On examination, she 
has no sensorimotor function of her upper extremities. She cannot wiggle 
her toes, has 1/5 motor function of her quadriceps, and only patchy lower 
extremity sensation. Rectal examination reveals decreased rectal tone. 
Which of the following is the most likely diagnosis?
a. Central cord syndrome
b. Anterior cord syndrome
c. Brown-Séquard syndrome
d. Transverse myelitis
e. Exacerbation of Parkinson disease

114. A   -year-old man presents to the ED after being ejected from his 
vehicle following a high-speed MVC. Upon arrival, his BP is 85/55 mm Hg 
and HR is 141 beats/minute. Two large-bore IVs are placed, and IV fluids  
are being administered. After 3 L of crystalloid fluid, the patient’s BP is 
83/57 mm Hg. Which of the following statements is most appropriate 
regarding management of this hypotensive trauma patient who fails to 
respond to initial volume resuscitation?
a. It is important to wait for fully cross-matched blood prior to transfusion
b. Whole blood should be used rather than packed red blood cells (RBCs)
c. Blood transfusion should begin after 4 L of crystalloid infusion
d. Type O blood that is Rh-negative should be transfused
e. Type O blood that is Rh-positive should be transfused
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115. A  4-year-old man is brought into the ED by paramedics after 
being run over by a car. His systolic BP is 90 mm Hg by palpation, HR is  
1 1 beats/minute, RR is  8 breaths/minute, and oxygen saturation  
is 100% on a nonrebreather mask. The airway is patent and breath sounds 
are equal bilaterally. You establish large-bore access and fluids are running 
wide open. Secondary survey reveals an unstable pelvis. Bedside focused 
abdominal sonography for trauma (FAST) is negative for intraperitoneal 
fluid. Which of the following is the most appropriate immediate next step 
in management?
a. Bilateral chest tubes
b. Application of external fixator
c. Application of pelvic binding apparatus
d. Venographic embolization
e. Angiographic embolization

116. A 3 -year-old man is brought to the ED by paramedics after a  
diving accident. The lifeguard on duty accompanies the patient and states 
that he dove head first into the shallow end of the pool and did not resur-
face. On examination, the patient is speaking clearly. He cannot move 
his arms or legs and cannot feel pain below his clavicle. He is able to feel 
light touch and position of his four extremities. A cervical spine radio-
graph does not reveal a fracture. Which of the following is the most likely  
diagnosis?
a. Spinal cord injury without radiographic abnormality (SCIWORA)
b. Central cord syndrome
c. Anterior cord syndrome
d. Cauda equina syndrome
e. Brown-Séquard syndrome

117. A   -year-old man is brought to the ED  0 minutes after a head-on MVC 
in which he was the unrestrained driver. On arrival, he is alert and coherent 
but appears short of breath. His BP is 80/60 mm Hg, HR is 117 beats/minute, 
and oxygen saturation is 97% on a nonrebreather mask. Examination reveals 
bruising over the central portion of his chest. His neck veins are not distended. 
Breath sounds are present on the left but absent on the right, and his trachea 
is deviated to the left. Following administration of   L of IV fluid, his systolic 
BP remains at 80 mm Hg, and the patient has continued shortness of breath. 
Which of the following is the most appropriate next step in management?
a. Perform rapid sequence induction and orotracheal intubation
b. Perform a needle thoracostomy
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c. Perform a DPL
d. Perform a FAST examination
e. Perform a pericardiocentesis

118. An 87-year-old man is brought to the ED on a long board and in a 
cervical collar after falling down a flight of steps. He denies losing con-
sciousness. On arrival, his vital signs include BP of 160/90 mm Hg, HR of 
99 beats/minute, and RR of 16 breaths/minute. He is alert and speaking in 
full sentences. Breath sounds are equal bilaterally. Despite an obvious right 
arm fracture, his radial pulses are  + and symmetric. When examining his 
cervical spine, he denies tenderness to palpation and you do not feel any 
bony deformities. Which of the following is a true statement?
a. Epidural hematomas are more common than subdural hematomas in the elderly 

population.
b. Cerebral atrophy in the elderly population provides protection against subdural 

hematomas.
c. Increased lung elasticity allows elderly patients to recover from thoracic trauma 

more quickly than younger patients.
d. The most common cervical spine fracture in this age group is a wedge fracture 

of the sixth cervical vertebra.
e. Despite lack of cervical spine tenderness, imaging of his cervical spine is 

warranted.

119. A 47-year-old man is brought into the ED after falling  0 feet  
from a ladder. His BP is 110/80 mm Hg, HR is 110 beats/minute, RR is  
 0 breaths/minute, and oxygen saturation is 100% on a face mask. He is able 
to answer your questions without difficulty. His chest is clear with bilat-
eral breath sounds, abdomen is nontender, pelvis is stable, and the FAST 
examination is negative. You note a large scrotal hematoma and blood at 
the urethral meatus. Which of the following is the most appropriate next 
step in management?
a. Scrotal ultrasound
b. Kidney-ureter-bladder (KUB) radiograph
c. IV pyelogram
d. Retrograde cystogram
e. Retrograde urethrogram
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120. A  4-year-old man is brought to the ED after being shot once in the 
abdomen. On arrival, his BP is 100/60 mm Hg, HR is 115 beats/minute, and 
RR is    breaths/minute. His airway is patent and you hear breath sounds 
bilaterally. On abdominal examination, you note a single ballistic wound 
approximately 1 cm to the right of the umbilicus. During the log roll, you 
see a single ballistic wound approximately 3 cm to the right of the lumbar 
spine. His GCS score is 15. The patient’s BP is now 85/65 mm Hg and HR 
is 1 5 beats/minute after   L of fluid. Which of the following is the most 
appropriate next step in management?
a. Probe the entry wound to see if it violates the peritoneum
b. Perform a FAST examination
c. Perform a DPL
d. Take the patient directly to the CT scanner
e. Take the patient directly to the OR

121. A  9-year-old man is brought to the ED with a gunshot wound to his 
left thigh. Upon arrival, his BP is 140/80 mmHg, HR is 95 beats/minute, 
RR is 18 breaths/minute, and oxygen saturation is 99% on room air.  All of 
his distal pulses are  +, and there is no gross deformity of his left leg.  The 
patient is yelling that he is in pain. You turn to the nurse and say “Please 
give 50 mcg of fentanyl IV.” The nurse repeats back to you, “I am going to 
give 50 mcg of fentanyl IV.” You reply, “Yes, thank you.” What type of com-
munication is demonstrated between you and the nurse in this scenario?
a. Positive-feedback communication
b. Closed-loop communication
c. Redundant communication
d. Situation Background Assessment Recommendation (SBAR) communication
e. Team huddle communication

122. A 17-year-old adolescent boy is found unconscious in a swimming 
pool. He is brought into the ED by paramedics already intubated. In the ED, 
the patient is unresponsive with spontaneous abdominal breathing at a rate 
of 16 breaths/minute. His BP is 80/50 mm Hg and HR is 49 beats/minute. In 
addition to hypoxemia, what condition must be considered earliest in the 
management of this patient?
a. Cervical spine injury
b. Electrolyte imbalance
c. Metabolic acidosis
d. Severe atelectasis
e. Toxic ingestion
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123. A   -year-old man is brought to the ED after sustaining a single gunshot 
wound (GSW) to his right thigh. On arrival, his BP is 115/75 mm Hg and 
HR is 105 beats/minute. You note a large hematoma of his medial thigh. The 
patient complains of numbness in his right foot. On extremity examination, 
the right foot is pale. You cannot palpate a dorsalis pedis pulse in the right 
foot but can locate it by doppler. In addition, the patient cannot move the foot. 
Which of the following is the most appropriate next step in management?
a. Angiography
b. Exploration of the wound in the OR
c. Fasciotomy to treat compartment syndrome
d. Place a long leg splint to the right lower extremity
e. CT scan of the right extremity

124. A 67-year-old woman is brought to the ED after being struck by a 
cyclist while crossing the street. On arrival to the ED, her eyes are closed 
and do not open to stimuli, she makes no verbal sounds, and withdraws 
only to painful stimuli. You assign her a GCS of 6. Her BP is 175/90 mm Hg and 
HR is 75 beats/minute. As you open her eyelids, you notice that her right 
pupil is 8 mm and nonreactive and her left is 4 mm and minimally reactive. 
Which of the following is the most common manifestation of increasing 
intracranial pressure (ICP) causing brain herniation?
a. Change in level of consciousness
b. Ipsilateral pupillary dilation
c. Contralateral pupillary dilation
d. Significantly elevated BP
e. Hemiparesis

125. A 34-year-old man is brought to the ED after being shot in the right 
side of his chest. The patient is awake and speaking. Breath sounds are 
diminished on the right. There is no bony crepitus or tracheal deviation. 
His BP is 95/65 mm Hg, HR is 1 1 beats/minute, RR is  3 breaths/minute, 
and oxygen saturation is 94% on a nonrebreather mask. Supine chest radio-
graph reveals a hazy appearance over the entire right lung field. You place 
a 36 F chest tube into the right thoracic cavity and there is 1 00 mL of 
immediate blood output in the chest tube drainage system. Which of the 
following is an indication for thoracotomy?
a. 500 mL of initial chest tube drainage of blood
b. 1 00 mL of initial chest tube drainage of blood
c. Persistent bleeding from the chest tube at a rate of 50 mL/h
d. Chest radiograph with greater than 50% lung field whiteout
e. Evidence of a pneumothorax (PTX) on CXR or physical examination
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126. A 3 -year-old woman is brought to the ED by paramedics after 
being involved in a MVC. The patient was the front-seat passenger and 
was not wearing her seat belt. In the ED, she is speaking and complains of 
abdominal pain. Her breath sounds are equal bilaterally. You note a dis-
tended abdomen. A FAST examination is positive for fluid in the left upper 
quadrant (LUQ). Her BP is 90/70 mm Hg and HR is 1 0 beats/minute. 
You administer   L of crystalloid solution. Her repeat BP is 80/60 mm Hg. 
Which of the following is the most appropriate next step in management?
a. Administer a vasoconstrictor, such as epinephrine
b. Administer another   L of crystalloid
c. Administer type O, Rh-negative blood
d. Escort the patient to the CT scanner for an emergent scan
e. Perform another FAST examination to see if the fluid is increasing

127. A  7-year-old pregnant woman, in her third trimester, is brought 
to the ED after being involved in a low-speed MVC. The patient was 
the restrained rear-seat passenger in a car that was struck head-on by 
another car. Her BP is 1 0/70 mm Hg and HR is 107 beats/minute. Her 
airway is patent, breath sounds are equal bilaterally, and skin is warm 
with  + pulses. FAST examination is negative for free fluid. Evaluation 
of the fetus reveals appropriate HR and movement. Repeat maternal BP 
is 1 0/75 mm Hg. Which of the following is the most appropriate next 
step in management?
a. Perform an immediate cesarean section in the OR
b. Perform an immediate cesarean section in the ED
c. CT scan of the abdomen and pelvis to rule out occult injury
d. Discharge the patient if laboratory testing is normal
e. Monitor the patient and fetus for a minimum of 4 hours

128. A 61-year-old man presents to the ED with low back pain after slip-
ping on an icy sidewalk the previous day. He states that the pain started 
on the left side of his lower back and now involves the right and radiates 
down both legs. He also noticed difficulty urinating since last night. On 
neurologic examination, he cannot plantar flex his feet. Rectal examination 
reveals diminished rectal tone. He has a medical history of chronic hyper-
tension and underwent a “vessel surgery” many years earlier. Which of the 
following is the most likely diagnosis?
a. Abdominal aortic aneurysm (AAA)
b. Disk herniation
c. Spinal stenosis
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d. Cauda equina syndrome
e. Osteomyelitis

129. Paramedics bring a 55-year-old woman to the ED after she was  
struck by a motor vehicle traveling at 30 miles per hour (mph). Her BP 
is 165/95 mm Hg, HR is 105 beats/minute, and RR is  0 breaths/minute. 
She does not open her eyes, is verbal but not making any sense, and with-
draws to painful stimuli. You assign her a GCS score of 8. As you prepare 
to intubate the patient, a colleague notices that her left pupil has become 
dilated compared to the right. Which of the following most quickly reduces 
elevated intracranial pressure?
a. Cranial decompression
b. Intravenous dexamethasone
c. Intravenous furosemide
d. Hyperventilation
e. Intravenous mannitol

130. A 79-year-old woman with a history of coronary artery disease who 
underwent a coronary artery bypass graft (CABG) surgery 7 years ago is 
brought to the ED by her family for   days of worsening shortness of breath. 
She also has not gotten out of bed for   days and is confused. She denies 
chest pain, fever, or cough. Her BP is 85/50 mm Hg, HR is 1 5 beats/minute, 
RR is  6 breaths/minute, and oral temperature is 98.1°F. She is unable to 
follow commands and is oriented only to name. The cardiovascular exami-
nation reveals tachycardia with no murmurs. Her lungs have rales bilater-
ally at the bases. The abdomen is soft, nontender, and nondistended. Lower 
extremities have  + edema to the knees bilaterally. Which of the following 
is the most likely diagnosis?
a. Hypovolemic shock
b. Neurogenic shock
c. Cardiogenic shock
d. Anaphylactic shock
e. Septic shock
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131. A 3 -year-old man with no past medical problems presents to the ED 
with palpitations. For the past   days he has been feeling weak. Over the 
last 6 hours, he has noticed that his heart is racing. He denies chest pain and 
shortness of breath. He has never felt this way before. His BP is 140/8  mm Hg,  
HR is 180 beats/minute, RR is 14 breaths/minute, and oral temperature 
is 98.9°F. His physical examination is normal. You obtain the following 
rhythm strip (Figure). What is your first-line treatment for this patient?

a. Synchronized cardioversion at 100 J
b. Adenosine 6 mg IV push
c. Adenosine 1  mg IV push
d. Valsalva maneuver
e. Verapamil 3 mg IV push

132. You are a passenger aboard an airplane when a 78-year-old woman 
starts complaining of chest pain and difficulty breathing. You are the only 
medical professional available and volunteer to help. Fortunately, the air-
craft is well-equipped with basic medical equipment, advanced cardiac 
life support (ACLS) medications, and a cardiac monitor. On examination, 
the passenger’s BP is 75/40 mm Hg, HR is 180 beats/minute, and RR is 
 4 breaths per minute. On examination, the patient is in obvious distress 
but able to answer basic questions. Her heart is tachycardic, regular, and 
without murmurs, rubs, or gallops. Physical examination is remarkable for 
a bounding carotid pulse. You attach the cardiac monitor and see a regular 
rhythm at 180 beats per minute with wide QRS complexes and no obvious 
P waves. After asking the pilot to make an emergency landing, what is the 
most appropriate next step?
a. Administer IV amiodarone
b. Perform synchronized cardioversion
c. Administer IV verapamil 
d. Administer IV lidocaine
e. Administer IV procainamide
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133. A 75-year-old man complaining of chest pain is brought into the 
ED by paramedics. He is barely able to speak to you because he is short 
of breath. The nurse immediately places him on the monitor, starts an IV, 
and gives him oxygen. His BP is 70/40 mm Hg, HR is 140 beats/minute, RR 
is  8 breaths/minute, temperature is 98.9°F, and oxygen saturation is 95% 
on room air. On examination, he is in mild distress. His heart is irregular 
and tachycardic. His lungs are clear to auscultation, with rales at the bases 
bilaterally. A rhythm strip is shown in the figure. What is your first-line 
treatment for this patient?

a. Heparin drip
b. Diltiazem 10 mg IV push
c. Metoprolol 5 mg IV push
d. Digoxin 0.5 mg IV
e. Synchronized cardioversion at 100 J

134. You are called to the bedside of a hypotensive patient with altered 
mental status. The nurse hands you an ECG which shows atrial flutter at 
150 beats/minute with  :1 arteriovenous (AV) block. Although the patient 
has a palpable pulse, you feel that the patient is unstable and elect to per-
form emergent cardioversion. You attach the monitor leads to the patient. 
What is the single most critical step in electrical cardioversion of a patient 
with a pulse?
a. Set the appropriate energy level
b. Position conductor pads or paddles on patient
c. Charge the defibrillator
d. Turn on the synchronization mode
e. Administer  5 µg of fentanyl IV
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135. Paramedics bring in a 54-year-old man who was found down in his 
apartment by his wife. He is successfully intubated in the field and para-
medics are currently performing cardiopulmonary resuscitation (CPR). He 
is transferred to an ED gurney and quickly attached to the cardiac monitors. 
You ask the paramedics to hold CPR to assess the patient and the rhythm 
strip. The monitor shows sinus bradycardia, but no pulses are palpable. On 
examination you appreciate bilateral breath sounds with mechanical ven-
tilation, a soft abdomen, no rashes, and a left arm AV graft. In addition to 
CPR with epinephrine every 3 to 5 minutes, which intervention should be 
performed next?
a. Administer 1 ampule of sodium bicarbonate
b. Administer 1 ampule of calcium gluconate
c. Administer 1 ampule of D50 (dextrose)
d. Place a left-sided chest tube
e. Perform pericardiocentesis

136. A 7 -year-old man is in the ED for the evaluation of generalized 
weakness over the previous  4 hours. He has a past medical history of coro-
nary artery disease with a CABG performed 5 years ago, diabetes mellitus, 
and arthritis. The nurse places the patient on a cardiac monitor and begins 
to get his vital signs. While the nurse is obtaining the vital signs, he sud-
denly becomes unresponsive. You arrive at the bedside, look at the monitor, 
and see the following rhythm (Figure). Which of the following is the most 
appropriate next step in management?

a. Wait 5 minutes to see if he wakes up on his own
b. Immediately defibrillate at  00 J (biphasic)
c. Perform synchronized cardioversion at 100 J
d. Immediately intubate the patient
e. Insert an IV line and administer amiodarone

Rosh_CH04_p101-p160.indd   116  12/29/15   3:23 PM



Trauma, Shock, and Resuscitation   117

137. An 8 -year-old nursing home patient presents to the ED in septic 
shock. Her BP is 75/40 mm Hg, HR is 117 beats/minute, RR is  9 breaths/
minute, temperature is 96.5°F, and oxygen saturation is 87% on room air. As 
you perform laryngoscopy to intubate the patient, you easily visualize the 
vocal cords and subsequently pass the orotracheal tube through the vocal 
cords. You place the colorimetric end-tidal carbon dioxide device over the 
tube and get appropriate color change. There are equal bilateral breath 
sounds on auscultation and you observe chest wall motion with ventilation. 
Which of the following is the most reliable method for verifying proper ET 
tube placement?
a. Chest radiograph
b. Visualization of the ET tube passing through the vocal cords
c. Observation of chest wall motion with ventilation
d. Hearing equal, bilateral breath sounds on auscultation
e. End-tidal carbon dioxide color change

138. A  5-year-old man fell off his surfboard and landed on a large 
nearby rock. He was pulled from the water by lifeguards and brought to 
the ED in full spinal immobilization. He is alert and oriented to person, 
place, and time. He is complaining of weakness in all of his extremities. 
His BP is 85/50 mm Hg, HR is 54 beats/minute, RR is  0 breaths/minute, 
temperature is 98.4°F, and oxygen saturation is 98% on room air. On 
examination, he has no external signs of head injury. His heart is bra-
dycardic without murmurs. The lungs are clear to auscultation and the 
abdomen is soft and nontender. He has grossly normal peripheral sensa-
tion but no motor strength in all four extremities. Which of the following 
is the most likely diagnosis?
a. Hypovolemic shock
b. Neurogenic shock
c. Cardiogenic shock
d. Anaphylactic shock
e. Septic shock
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139. A 48-year-old man is brought to the ED by paramedics for general-
ized weakness. His medical history is significant for a CABG last month. He 
has been unable to get out of bed for the past day because of dizziness when 
changing position. He denies chest pain, shortness of breath, and syncope. 
His BP is 86/60 mm Hg, HR is 44 beats/minute, RR is 18 breaths/minute, 
temperature is 98.9°F, and oxygen saturation is 98% on room air. There is 
a well-healing midline sternotomy incision. Cardiac examination reveals a 
III/VI systolic ejection murmur. There are minimal rales at his lung bases. 
He is immediately attached to the cardiac monitor. His rhythm strip is 
shown in the figure. What is the most appropriate initial treatment?

a. Observation on monitor
b. Transcutaneous pacing
c. Transvenous pacing
d. Atropine 0.5 mg IV
e. Epinephrine IV drip at   µg/minute

140. You are caring for a 54-year-old woman with a history of schizophre-
nia and coronary artery disease who presents to the ED for chest pain. Her 
vital signs are within normal limits and her ECG is normal sinus rhythm 
with nonspecific ST/T-wave changes. Her first troponin is sent to the labora-
tory, and you are planning to admit her to the hospital for a complete acute 
coronary syndrome (ACS) evaluation. She receives aspirin and nitroglycerin 
and her chest pain resolves. A few minutes later, the nurse alerts you that the 
patient has become unconscious. You go to the bedside and find the patient 
awake and alert. You review the rhythm strip from during the unconscious 
episode (Figure). What is the most appropriate next step in management?

a. Observation of patient
b. Intravenous magnesium sulfate 
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c. Intravenous lidocaine
d. Placement of a transvenous pacemaker
e. Intravenous isoproterenol 

141. A 19-year-old man is brought into the ED by paramedics with a stab 
wound to the right lower abdomen. EMS applied a pressure dressing and 
started an IV line. On arrival, the patient has no complaints and wants to 
leave the hospital. His BP is 130/95 mm Hg, HR is 111 beats/minute, RR 
is  0 breaths/minute, temperature is 98.4°F, and oxygen saturation is 98% 
on room air. He is alert and oriented to person, place, and time. His abdo-
men is soft and nontender, with normal bowel sounds. He has a  -cm stab 
wound with visible subcutaneous fat in his right lower quadrant (RLQ). 
You initiate the FAST examination. Which type of fluid should you start for 
his initial resuscitation?
a. 3% sodium chloride
b. 0.9% sodium chloride
c. 10% albumin
d. Type and cross-matched blood
e. Uncross-matched blood

142. An 8 -year-old man with a history of chronic obstructive pulmonary 
disease (COPD) and hypertension presents with shortness of breath and 
fever. His medications include albuterol, ipratropium, prednisone, hydro-
chlorothiazide, and atenolol. His BP is 70/40 mm Hg, HR is 110 beats/
minute, RR is  4 breaths/minute, temperature is 10 .1°F, and oxygen satu-
ration is 91% on room air. The patient is uncomfortable and mumbling 
incoherently. On chest examination, you appreciate rales on the left side 
of his chest. He is tachycardic, and auscultation reveals a regular rhythm 
with no murmurs, rubs, or gallops. His abdomen is soft and nontender. 
You believe this patient is in septic shock from pneumonia and start IV 
fluids, broad-spectrum antibiotics, and a dopamine drip. His BP remains 
at 75/50 mm Hg. Which of the following is the most appropriate next step 
in management?
a. D5 normal saline IV bolus
b. Phenylephrine IV drip
c. Fludrocortisone IV push
d. Hydrocortisone IV push
e. Epinephrine IV drip
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143. A 64-year-old woman with a history of depression and hypertension 
was found down by her husband and brought in by EMS. Her husband says 
that she has recently been depressed and expressed thoughts of suicide. She 
usually takes fluoxetine for depression and atenolol for hypertension. On 
arrival, the patient is obtunded but responds to pain and is maintaining her 
airway. Her BP is 70/40 mm Hg, HR is 4  beats/minute, RR is 1  breaths/
minute, temperature is 98.1°F, and oxygen saturation is 94% on room air. 
On examination, her pupils are 3 mm and reactive bilaterally. Lungs are 
clear to auscultation. Heart is bradycardic, but regular, with no murmurs, 
rubs, or gallops. Extremities have no edema. An ECG shows first-degree 
AV block at 4  beats per minute, but no ST/T-wave changes. Blood sugar is 
11  mg/dL. What is the most specific treatment for this patient’s ingestion?
a. IV fluid bolus
b. IV atropine
c. IV glucagon
d. IV epinephrine
e. Cardiac pacing

144. A 19-year-old man suffers a single gunshot wound to the left chest 
and is brought in by his friends. He is complaining of chest pain. On exam-
ination, BP is 70/40 mm Hg, HR is 140 beats/minute, RR is 16 breaths/
minute, temperature is 99°F, and oxygen saturation is 96% on room air. He 
has distended neck veins, but his trachea is not deviated. Lungs are clear 
to auscultation bilaterally. Heart sounds are difficult to appreciate, but you 
feel a bounding, regular pulse. Abdomen is soft and nontender. Extremity 
examination is normal. Two large-bore IV lines are placed and the patient 
is given   L of normal saline. Chest radiograph shows a globular cardiac 
silhouette but a normal mediastinum and no pneumothorax. What is the 
definitive management of this patient?
a. Intubation
b. Tube thoracostomy
c. Pericardiocentesis
d. Thoracotomy
e. Blood transfusion

145. An 87-year-old woman with a history of dementia, arthritis, and 
hypertension presents to the ED for abdominal pain. Her caretaker reports 
that she is having mid-epigastric pain and had one episode of nonbloody, 
nonbilious vomiting prior to arrival. The patient is oriented to name 
only. Her vital signs include a BP of 80/44 mm Hg, HR 110 beats/minute, 
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RR 16 breaths/minute, temperature 99.8°F, and oxygen saturation 96% on 
room air. On examination, the abdomen is diffusely tender. Stool is brown 
and guaiac negative. You place two IV lines and begin fluid resuscitation. 
You send her blood to the laboratory and order an acute abdominal series 
including the following upright radiograph of her chest (Figure). Which of 
the following is the most appropriate next step in management?

a. Start IV antibiotics
b. Order a CT scan of her abdomen
c. Call the surgery service
d. Place a central venous line
e. Discharge home with an over the counter antacid
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The following scenario applies to questions 146-149. 

A 34-year-old woman is brought to the ED from a kitchen fire. She was 
cooking with a frying pan full of grease that caught fire, and subsequently 
the ceiling caught on fire. Upon arrival, her BP is 110/75 mmHg, HR is  
115 beats/minute, RR is 18 breaths/minute, and pulse oxygenation is  
98% on room air. She weighs 70 kg. She has tender burns with blisters to 
her bilateral forearms, no singed facial hair, and no intraoral edema. Her 
breathing is nonlabored without stridor, and her voice is normal.

146. What classification of burns does this patient have?
a. Superficial
b. First degree
c. Partial thickness
d. Full thickness
e. Fourth degree

147. After the primary survey is performed, a complete examination of 
this patient reveals partial thickness burns covering both forearms nearly 
circumferentially. Approximately what percentage body surface area is 
burned in this patient?
a. 1%
b. 4.5%
c. 9%
d. 15%
e.  0%

148. After establishing IV access, IV fluids are started. Using the Parkland 
Formula, approximately how much IV fluid should this patient receive in 
the first  4 hours following her injury?
a. 500 mL
b. 1000 mL
c.  000 mL
d.  500 mL
e. 3000 mL
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149. In the United States, there are approximately 45,000 annual burn cen-
ter admissions. Which of the following is an indication for transfer to a 
burn center?
a. Severe sunburn, including the face with peeling skin
b. Greater than 5% body surface area with partial and full thickness burns
c. Greater than  0% body surface area with superficial thickness burns
d. Greater than 50% body surface area with superficial thickness burns
e. Burn patients with multiple comorbidities and poor social support
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97. The answer is a. The patient sustained a cerebral concussion. This 
is caused by a head injury leading to a brief loss of neurologic function. 
These individuals are often amnestic to the event and frequently ask the 
same questions over and over again (perseveration). Headache with or 
without vomiting is generally present; however, there are no focal neuro-
logic findings on examination. Loss of consciousness results from impair-
ment of the reticular activating system (RAS). Patients show rapid clinical 
improvement. CT scan of the brain is normal.

Diffuse axonal injury (b) is the result of microscopic shearing of brain 
nerve fibers. Patients typically present unconscious and remain in a coma 
for a prolonged period of time. Initial CT scan is often insensitive for dif-
fuse axonal injury and may lead to a false negative diagnosis. Patients with 
diffuse axonal injury have over a 33% mortality rate. The clinical features 
of a cerebral contusion (c) are similar to those of a concussion except that 
neurologic dysfunction is more profound and prolonged. Focal deficits may 
be present if contusion occurs in the sensorimotor area. Contusions occur 
when the brain impacts the skull and the lesion is typically seen on CT scan. 
Posttraumatic epilepsy (d) is associated with intracranial hematomas and 
depressed skull fractures. The seizures generally occur within the first week 
of the head injury. Some scientists believe that head trauma predisposes to 
Alzheimer disease (e); however, this would take years to develop.

98. The answer is b. Blunt cardiac injury usually results from high-speed 
vehicular collisions in which the chest wall strikes the steering wheel. 
Although all forms are associated with potentially fatal complications, they 
should be viewed clinically as a continuous spectrum of myocardial dam-
age: concussion (no permanent cell damage), contusion (permanent cell 
damage), infarction (cell death), tamponade (bleeding into the pericar-
dium), and rupture (exsanguination). The mechanism of injury in a car-
diac contusion involves a high-speed deceleration, which causes the heart 
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to move forward, forcibly striking the sternum. In addition, the direct force 
of hitting an object (ie, the steering wheel) also can damage the heart. The 
right ventricle is most commonly injured because it is the most anterior 
aspect of the heart and is closest to the sternum. The right atrium (a), left 
atrium (c), left ventricle (d), and the septum (e) are less commonly injured.

99. The answer is d. Hypovolemia secondary to hemorrhage is the 
most common cause of shock in the trauma patient. The earliest signs of 
hemorrhagic shock are tachycardia and cutaneous vasoconstriction. The 
amount of blood loss present can be estimated based on the individual’s 
initial clinical presentation. Class I hemorrhage (a and b) is characterized 
by 0% to 15% blood loss (approximately 0-750 mL in an average adult). This 
stage exhibits minimal clinical signs and symptoms. Class II hemorrhage (c) 
is characterized by 15% to 30% blood loss (approximately 750-1500 mL in 
an average adult). This stage exhibits tachycardia (HR > 100) with a narrow 
pulse pressure, delayed capillary refill, mild anxiety, tachypnea, and a slight 
decrease in urine output. Class III hemorrhage is characterized by 30% to 
40% blood loss (approximately 1500- 000 mL in an average adult). This 
stage exhibits tachypnea, tachycardia (HR > 120), decrease in systolic BP, 
delayed capillary refill, decreased urine output, and a change in mental 
status. Class IV hemorrhage (e) is characterized by blood loss greater 
than 40% (>   L in an average adult). This stage exhibits obvious shock, 
tachycardia (HR > 140), decreased systolic BP, extremely narrow pulse 
pressure, scant urine output, delayed capillary refill, confusion, and lethargy.

100. The answer is c. Spearing (hitting another player with the crown of 
the helmet) generates an axial loading force that is transmitted through the 
occipital condyles to the superior articular surfaces of the lateral masses of 
the first cervical vertebra (C1). This fracture is commonly referred to as 
a Jefferson fracture described as a C1 burst fracture. It is considered an 
unstable fracture and 40% have associated C  fractures. On plain radio-
graph, it is best seen on the open-mouth odontoid view as the lateral masses 
are shifted laterally. It is associated with diving accidents, “spearing” in 
football, and other injuries in which there is an increased axial load to the 
cervical spine. Proper cervical spine precautions should remain in place 
throughout management in the ED.

Odontoid fractures (a) occur when there is a fracture through the 
odontoid process of the C  vertebra, and it is considered an unstable 
 cervical fracture. A hangman’s fracture (b), or traumatic spondylolysis of 
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C , occurs when the cervico-cranium is thrown into extreme hyperexten-
sion secondary to abrupt deceleration (ie, head-on high-speed motor vehi-
cle collisions). This is also an unstable cervical fracture. A clay shoveler’s 
fracture (d) occurs secondary to cervical hyperextension or direct trauma 
to the posterior neck, resulting in an avulsion fracture of the spinous 
process (ie, assault with a blunt object to the back of neck). A teardrop 
fracture (e) occurs from severe hyperflexion of the cervical spine and is 
commonly seen after diving accidents. This injury disrupts all of the cervi-
cal ligaments, facet joints, and causes a triangular fracture of a portion of 
the vertebral body and thus is an unstable cervical fracture. Teardrop frac-
tures are associated with anterior cord syndrome.

101. The answer is d. The vignette describes a traumatic arrest after 
penetrating chest trauma. ED thoracotomy is the indicated therapeutic 
approach to the penetrating trauma patient who has a witnessed loss 
of vital signs en route to the ED or in the ED. The most likely cause in 
this vignette is cardiac tamponade, which occurs in approximately  % of 
anterior penetrating chest traumas. Clinically, patients present with hypo-
tension, JVD, and muffled heart sounds. The combination of these three 
signs is called Beck’s triad. In addition, tachycardia is often present. JVD 
may not be present if there is marked hypovolemia. The most effective 
method for relieving acute pericardial tamponade in the trauma setting is 
via thoracotomy and incision of the pericardium with removal of blood 
from the pericardial sac. Patients with stab wounds are more likely to have a 
better outcome than the ones with ballistic wounds following thoracotomy.

The role of ACLS drugs (a and b) in traumatic arrest is unclear. However, 
patients in traumatic arrest typically require surgical rather than medical 
intervention. Chest tube placement (c) will not treat pericardial tamponade. 
If the patient had evidence of a tension PTX, then chest tubes would be the 
treatment of choice. Pericardiocentesis (e) may or may not be effective in 
acute traumatic tamponade because the pericardium is usually distended by 
clotted blood rather than by free blood. Pericardiocentesis is indicated for 
patients with suspected cardiac tamponade who have measurable vital signs.

102. The answer is d. The patient has an avulsed tooth, which is a den-
tal emergency. Avulsed permanent teeth require prompt intervention. The 
best environment for an avulsed tooth is its own socket. Reimplantation 
is most successful if the tooth is returned to its socket within 30 minutes of 
the avulsion. A 1% chance of successful replantation is lost for every minute 
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that the tooth is outside of its socket. The tooth should only be handled by 
the crown to prevent disruption of the root. If the patient cannot replant 
the tooth, he or she should keep the tooth under his or her tongue or in the 
buccal pouch so that it is bathed in saliva. If that cannot be achieved, then 
the tooth can be placed in a cup of milk (e) or in saline. The best transport 
solution is Hank solution, which is a buffered chemical solution. However, 
it is typically unavailable in this setting.

The worst option is to transport the tooth in a dry medium, such as 
a napkin (a). Water and beer (b and c) are less than ideal. Saliva, milk, or 
saline are better liquid transport mediums.

103. The answer is c. The GCS score, as shown later, may be used as a 
tool for classifying head injury and is an objective method for following 
a patient’s neurologic status. The GCS assesses a person’s eye, verbal, and 
motor responsiveness. Although the GCS was originally developed to 
assess head trauma at 6 hours post-injury, it is commonly used in the acute 
presentation. This patient received a score of 3 for eye opening to verbal 
command, 4 for being disoriented but conversant, and 6 for obeying verbal 
commands. This can be reported as GCS 13 (E3, V4, M6).

Glasgow coma sca le

Bes t eye  res pons e  (E)

Bes t verbal res pons e  (V)

4 Spontaneous—open with blinking a t base line

3 Opens  to verba l command, speech, or shout

2 Open to pain, not applied to face

1 None

1 None

5 Oriented

4 Confused conversa tion, but able  to answer ques tions

3 Inappropria te  responses, words  discernible

2 Incomprehens ible  speech

(Reproduced with permission from Adam J. Rosh MD and Rosh Review.)
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All other answer choices (a, b, d, and e) are incorrect.

104. The answer is d. Simple rib fractures are the most common form 
of significant chest injury. Ribs usually break at the point of impact or at 
the posterior angle, which is structurally the weakest point. The fourth 
through ninth ribs are most commonly involved. Rib fractures occur 
more commonly in adults than in children due to the relative inelasticity 
of the adult chest wall compared to the more compliant pediatric chest 
wall. The presence of two or more rib fractures at any level is asso-
ciated with a higher incidence of internal injuries. The treatment of 
patients with simple acute rib fractures includes adequate pain relief 
and maintenance of pulmonary function. Oral pain medications are 
usually sufficient for young and healthy patients. Older patients may 
require stronger analgesia with opioids, but care must be taken to avoid 
over sedation. Continuing daily activities and deep breathing are impor-
tant to ensure ventilation and prevent atelectasis. Incentive spirometry 
assists the patient in taking routine deep breaths to prevent atelectasis 
and the development of pneumonia. If there is concern regarding the 
patient’s ability to cough, breathe deeply, maintain activity, or if two or 
more ribs are fractured, it is preferable to admit the patient to the hospi-
tal for aggressive pulmonary care.

Attempts to relieve pain by immobilization or splinting (a) should 
be avoided. Although this may decrease pain, it also promotes hypoven-
tilation, leading to atelectasis and pneumonia. A chest tube (b) is  

Bes t motor res pons e  (M)

1 None

6 Obeys  commands  for movement

4 Withdraws  from pa in

3 Abnormal (spas tic) flexion, decortica te  pos ture

2 Extensor (rigid) response, decerebra te  pos ture

5 Purposeful movement to pa inful s timulus  (crosses  midline)

Glasgow coma sca le  (Continued)
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indicated only if a PTX or hemothorax is suspected. Simple acute rib frac-
tures heal spontaneously and do not require surgical fixation (c). The main  
concern in treating rib fractures is preventing complications, such as atel-
ectasis and pneumonia. Therefore, it is important that the patient be pro-
vided with adequate analgesia and ED observation alone is not sufficient  
treatment (e).

105. The answer is e. A PTX can be divided into three classifications—
simple, communicating, and tension. A simple PTX occurs when there is 
no communication with the atmosphere or shift of the mediastinum and 
results from the accumulation of air within the pleural cavity. Communi-
cating PTX is associated with a defect in the chest wall and is sometimes 
referred to as a “sucking chest wound.” A tension PTX occurs when air 
enters the pleural cavity on inspiration, but cannot exit, leading to com-
pression of the vena cava and subsequently decreased cardiac output and 
hypotension. The progressive accumulation of air under pressure in the 
pleural cavity may lead to a shift of the mediastinum to the contralateral 
hemithorax.

Patients with a traumatic PTX typically present with shortness of 
breath, chest pain, and tachypnea. The physical examination may reveal 
decreased or absent breath sounds over the involved side, as well as sub-
cutaneous emphysema. Any unstable patient with respiratory symptoms 
in the setting of a PTX should be treated with immediate needle decom-
pression in the second intercostal space in the mid-clavicular line on 
the affected side.  Once stabilized, a definitive tube thoracostomy (chest 
tube) should be performed. The preferred site for insertion of a chest tube 
is the fourth or fifth intercostal space at the anterior or mid-axillary line 
of the ipsilateral hemithorax. The tube should be positioned posteriorly 
and toward the apex so that it can effectively remove both air and fluid.

A chest radiograph (a) may be helpful in diagnosing a PTX; however, 
this patient is unstable and intervention should not be delayed for imaging. 
Pericardiocentesis (b) is a procedure used to remove fluid from the pericar-
dial sac in the case of pericardial tamponade. DPL (c) is used to diagnose 
free fluid in the peritoneum. Although ultimately this may be necessary 
for this patient, it is important to address and follow the ABCs (primary 
survey) of trauma resuscitation. In this patient, airway and breathing need 
to be addressed first. ED thoracotomy (d) is used in select circumstances, 
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including penetrating trauma patients who have a witnessed loss of vital 
signs.

106. The answer is d. Brown-Séquard syndrome or hemisection of the 
spinal cord typically results from penetrating trauma, such as a gunshot or 
knife wound. Patients with this lesion have ipsilateral motor paralysis and 
contralateral loss of pain and temperature below the level of the injury. 
This syndrome has the best prognosis for recovery of all of the incomplete 
spinal cord lesions.

Spinal shock (a) is a clinical syndrome characterized by the bilateral 
loss of neurologic function and autonomic tone below the level of a spinal 
cord lesion. Patients typically exhibit flaccid paralysis with loss of sensory 
input, deep tendon reflexes, and urinary bladder tone. Patients in spinal 
shock are bradycardic, hypotensive, and hypothermic. Spinal shock gener-
ally lasts less than  4 hours, but may last several days. Central cord syn-
drome (b) most commonly occurs in a patient with degenerative arthritis 
of the cervical vertebrae and whose neck is forcibly hyper-extended (ie, 
a forward fall onto the chin in an elderly person). Patients with central 
cord syndrome have greater sensorimotor neurologic deficits in the upper 
extremities compared to the lower extremities. Anterior cord syndrome 
(c) results in variable degrees of motor paralysis and absent pain sensation 
below the level of the lesion. Its hallmark is preservation of vibratory sensa-
tion and proprioception because of an intact dorsal column. Cauda equina 
syndrome (e) causes peripheral nerve injury rather than direct spinal cord 
damage. The presentation of cauda equina syndrome includes variable 
motor and sensory loss in the lower extremities, sciatica, bowel and blad-
der dysfunction, and saddle anesthesia.
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Caus es

Syndrome  Mechanis m  Clinical  Prognos is

Good

Average

Brown-s equard

Ips ilateral los s  o f motor, vibratory, and propioception

Contralateral los s  o f pain and temperature  s ens ation

Penetrating  trauma
Ips ilateral los s  o f motor, vibratory s ens ation, and
propioception with contralateral los s  o f pain and
temperature  s ens ation

Fasciculus  gracilis
Fasciculus  cunea tus

La tera l
corticospina l
tract

C

C

T

T

L

L

S

SS

La tera l
spinotha lamic
tract

Ante rior
spinotha lamic
tract

Ante rior
corticospina l

tract

Flexors
extensors

Pos te rior

Trauma (gunshot wound, s tabbing)
Spina l cord tumor
Ischemia
Infection

Ante rior

Ante rior cord

Centra l cord

Flexion or vascula r

Forced
hyperextens ion

Sensory and motor de ficit
Upper > Lower extremities

Comple te  loss  of motor, pa in, and tempera ture  be low
injury, but re ta ins  propioception and vibra tory sensa tion Poor

(Reproduced with permission from Adam J. Rosh MD and Rosh Review.)
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107. The answer is a. Head injury severity is assessed by the mechanism 
of injury and the initial neurologic examination. Although the GCS is cur-
rently used in multiple settings, it was initially developed for the clinical 
evaluation of hemodynamically stable, adequately oxygenated trauma 
patients with isolated head trauma. A score of 14 to 15 is associated with 
minor head injury, 9 to 13 with moderate head injury, and 8 or less with 
severe head injury.  This patient’s GCS score is 8 (  points for eye open-
ing to pain,   points for mumbling speech, 4 points for withdrawing from 
pain). He is classified as having a severe head injury. The overall mortality 
rate in severe head injury is almost 40%. It is recommended to perform 
orotracheal intubation patients with a GCS score of 8 or less for airway 
protection. These patients are at risk for increased ICP and herniation, 
which can lead to rapid respiratory decline. All patients with severe trau-
matic brain injury require an emergent CT scan and should be admitted to 
the intensive care unit in a hospital with neurosurgical capabilities.

Repairing his scalp laceration (b) is not a priority and can take place 
after diagnosing and stabilizing injuries that are more serious. If there is 
an active scalp bleed, staples can be rapidly placed to limit bleeding until 
definitive repair can take place. Mannitol (c) is an osmotic agent that is used 
to reduce intracranial pressure (ICP). It is administered if there are signs of 
impending or actual herniation (ie, fixed and dilated pupil). Bilateral ED 
cranial trephination (burr holes) (d) is rarely, if ever, performed and is con-
sidered when definitive neurosurgical care is not available. Although this 
individual may require neurosurgical intervention (e), priority should be 
given to the primary surgery and his airway should be secured first.

108. The answer is d. Owing to its lack of bony protection, the neck is 
especially vulnerable to severe, life-threatening injuries. Neck trauma is 
caused by three major mechanisms—penetrating trauma, blunt trauma, 
and strangulation. All of these mechanisms can affect the airway, diges-
tive tract, vascular, and neurologic systems. The neck is divided into three 
zones, as seen in the following figure. Zone I extends superiorly from the 
sternal notch and clavicles to the cricoid cartilage. Injuries to this region 
can affect both neck and mediastinal structures. Zone II is the area between 
the cricoid cartilage and the angle of the mandible. Zone III extends from the 
angle of the mandible to the base of the skull. Zones I and III injuries typi-
cally pose a greater challenge to manage than zone II injuries because they 
are much less exposed than zone II. Generally, zone II injuries are taken 
directly to the operating room (OR) for surgical exploration. Injuries to 
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zones I and III may be taken to the OR or managed conservatively using a 
combination of angiography, bronchoscopy, esophagoscopy, and CT scan-
ning.

Airway management is always given priority in trauma patients, par-
ticularly when neck structures are involved, because of the potential for 
rapid airway compromise. Active bleeding sites or wounds with blood clots 
should not be probed (b) because massive hemorrhage can occur. Blind 
clamping (a) should be avoided because of the high concentration of neu-
rovascular structures in the neck. Bleeding should be controlled by direct 
pressure. The injury in this scenario involves zone II of the neck; therefore, 
the patient should be taken to the OR for surgical exploration. The injury is 
not in zone I (c) or zone III (e).

(Reproduced with permission from Doherty GM, Way LW. Current Surgical Diagnosis & 
Treatment. New York, NY: McGraw-Hill, 2006: 210.)

109. The answer is d. The Hangman fracture, or traumatic spondyloly-
sis of C2, occurs when the head is thrown into extreme hyperextension 
because of abrupt deceleration, resulting in bilateral fractures of the C  
pedicles. This is considered an unstable cervical spine fracture. The name 
“hangman fracture” was derived from judicial hangings where the knot 
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of the noose was placed under the chin, which caused extreme hyperex-
tension of the head on the neck, resulting in a fracture at C . However, 
many hangings resulted in death from strangulation rather than spinal cord 
damage. Today, the most common cause of a hangman fracture is head-on 
automobile collisions.

Colles’ fracture (a) is the most common wrist fracture in adults. It 
is a transverse fracture of the distal radial metaphysis, which is dorsally 
displaced and angulated. These fractures usually occur from a fall on 
an outstretched hand. A boxer’s fracture (b) is a fracture of the neck of 
the fifth metacarpal. It is one of the most common fractures of the hand 
and usually occurs from a direct impact to the hand (ie, punching a hard 
object with a closed fist). A fracture of C1 is called a Jefferson fracture (c), 
which is typically produced by a vertical compression force. A Clay shov-
eler’s (e) fracture occurs secondary to cervical hyperextension or direct 
trauma to the posterior neck, resulting in an avulsion fracture of the spi-
nous process.

110. The answer is b. The base of the skull base comprises the floors of 
the anterior, middle, and posterior cranial fossae. Fractures in this region 
typically do not have localized symptoms. However, indirect signs of 
injury may include visible evidence of bleeding from the fracture into sur-
rounding soft tissue. Ecchymosis around the mastoid bone is referred to 
as Battle sign and periorbital ecchymosis is often described as “raccoon 
eyes.” The most common basilar skull fracture involves the petrous por-
tion of the temporal bone, the external auditory canal, and the tympanic 
membrane. It is commonly associated with a dural tear, leading to cere-
brospinal fluid (CSF) otorrhea or rhinorrhea. Other signs and symp-
toms of a basilar skull fracture include hemotympanum (blood behind the 
tympanic membrane), vertigo, decreased hearing or deafness, and seventh 
nerve palsy. Periorbital and mastoid ecchymosis develop gradually over 
hours after an injury and are often absent in the ED. If clear or pink fluid 
is seen from the nose or ear and a CSF leak is suspected, the fluid can be 
placed on filter paper and a “halo” or double ring may appear. This is a 
simple but insensitive test to confirm a CSF leak. Evidence of open com-
munication, such as a CSF leak, mandates neurosurgical consultation and 
admission.

Le Fort fractures (a) typically result from high-energy facial trauma 
and are classified according to their location. A Le Fort I fracture involves 
a transverse fracture just above the teeth at the level of the nasal fossa, and 
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allows movement of the alveolar ridge and hard palate. A Le Fort II frac-
ture is a pyramidal fracture with its apex just above the bridge of the nose 
and extension laterally and inferiorly through the infraorbital rims allow-
ing movement of the maxilla, nose, and infraorbital rims. A Le Fort III 
fracture represents complete craniofacial disruption and involves fractures 
of the zygoma, infraorbital rims, and maxilla. It is rare for these fractures 
to occur in isolation; they usually occur in combination. Otitis interna (c) 
and externa (d) are inflammation of the inner ear and outer ear, respec-
tively. Both are commonly infectious and are not relevant in acute trauma. 
Tripod fractures (e) typically occur from blunt force applied to the lateral 
face causing fractures of the zygomatic arch, lateral orbital rim, inferior 
orbital rim, and anterior and lateral walls of the maxillary sinus. These 
fractures manifest clinically with asymmetric facial flattening, edema, and 
ecchymosis.

111. The answer is e. Based on the principles of advanced trauma life 
support (ATLS), injured patients are assessed and treated in a fashion 
that establishes priorities based on their presenting vital signs, mental 
status, and injury mechanism. The approach to trauma care consists of 
a primary survey, rapid resuscitation, and a more thorough secondary 
survey followed by diagnostic testing. The goal of the primary survey is 
to quickly identify and treat immediately life-threatening injuries. The 
assessment of the airway, breathing, circulation, neurologic disability, 
exposure (ABCDEs) is a model that should be followed in all trauma 
patients. Airway patency is evaluated first by listening for vocalizations, 
asking the patient to speak, and looking in the patient’s mouth for signs 
of obstruction. Breathing is assessed by observing for symmetric rise and 
fall of the chest and listening for bilateral breath sounds over the anterior 
chest and axillae. The chest should be palpated for subcutaneous air and 
bony crepitus. The trachea should be palpated to ensure midline position. 
Circulatory function is assessed by noting the patient’s BP, skin color, skin 
temperature, and central and distal pulses. The patient’s neurologic status 
is assessed by noting level of consciousness and gross motor function. An 
initial GCS should be calculated. Last, the patient is completely undressed 
(exposed) to evaluate for otherwise hidden injuries (ie, bruises, lacera-
tions, impaled foreign bodies, and open fractures). The secondary head-
to-toe survey is undertaken only after the primary survey is complete, 
life-threatening injuries are addressed, and the patient is resuscitated and 
stabilized.
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This patient will likely require a chest tube (a) for presumed hemo- 
or pneumothorax demonstrated by decreased breath sounds and oxygen 
saturation of 93%. However, the airway should be secured first. A DPL (b) or 
FAST examination is used to screen the abdomen for hemoperitoneum.  
However, airway and breathing take priority in this patient. Bilateral ED 
cranial trephination (burr holes) (c) is rarely, if ever, performed and should 
only be considered in the case of severe neurologic impairment when 
definitive neurosurgical care is not available. Extremity injuries (d) are typ-
ically not life threatening and are assessed after the airway, breathing, and 
circulation are evaluated.

112. The answer is a. Epidural hematomas are the result of blood col-
lecting in the potential space between the skull and the dura mater. Most 
epidural hematomas result from blunt trauma to the temporal or tempo-
roparietal area with an associated skull fracture and middle meningeal 
artery disruption. The classic history of an epidural hematoma is a lucid 
period following immediate loss of consciousness in the setting of signifi-
cant blunt head trauma. However, this clinical pattern occurs in a minor-
ity of cases. Most patients either never lose consciousness or never regain 
consciousness after the injury. On CT scan, epidural hematomas appear 
lenticular or biconvex (football shaped), typically in the temporal region. 
The high-pressure arterial bleeding of an epidural hematoma can lead to 
herniation within hours after injury. Therefore, early recognition and evac-
uation are important to increase survival. Bilateral ED trephination (burr 
holes) is rarely, if ever, performed and should only be considered if defini-
tive neurosurgical care is not available.

Subdural hematomas (b) appear as hyperdense, crescent-shaped 
lesions that cross suture lines. They result from a collection of blood 
below the dura and over the brain. To differentiate the CT finding from 
an epidural hematoma, think about the high pressure created by the arte-
rial tear of an epidural that causes the hematoma to expand inward. In 
contrast, the low-pressure venous bleed of a subdural hematoma layers 
along the calvarium. Traumatic SAH (c) is probably the most common 
CT abnormality in patients with moderate to severe traumatic brain 
injury. Intracerebral hematomas (d) and contusions (e) occur second-
ary to traumatic tearing of intracerebral blood vessels. Contusions most 
commonly occur in the frontal, temporal, and occipital lobes. They may 
occur either at the site of the blunt trauma or on the opposite site of 
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the brain, known as a contrecoup injury. Examples of each are shown in 
the figure (subdural, traumatic SAH, and cerebral hematoma/contusion, 
respectively).

(Reproduced with permission from Adam J. Rosh MD.)

113. The answer is a. Central cord syndrome is often seen in patients 
with degenerative arthritis of the cervical vertebrae, whose necks are sub-
jected to forced hyperextension. Typically, this involves a forward fall onto 
the face in an elderly person. This causes the ligamentum flavum to buckle 
into the spinal cord, resulting in a contusion to the central portion of the 
cord. This injury affects the central gray matter and the most central por-
tions of the pyramidal and spinothalamic tracts. Patients often have greater 
neurologic deficits in the upper extremities, compared to the lower 
extremities, since nerve fibers that innervate distal structures are located 
in the periphery of the spinal cord. In addition, patients with central cord 
syndrome usually have decreased rectal sphincter tone and patchy, unpre-
dictable sensory deficits.

Anterior cord syndrome (b) results in variable degrees of motor paral-
ysis and loss of temperature and pain sensation below the level of the lesion. 
Its hallmark is the preservation of vibratory sensation and proprioception 
because of an intact dorsal column. Brown-Séquard syndrome (c) results in 
ipsilateral loss of motor strength, vibratory sensation, proprioception, and 
contralateral loss of pain and temperature sensation. Transverse myelitis 
(d) is an inflammatory process that produces complete motor and sensory 
loss below the level of the lesion. Parkinson disease (e) develops over years 
and does not result in paralysis.
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114. The answer is e. The decision to begin blood transfusion in a trauma 
patient is based on the initial response to crystalloid volume resuscita-
tion. Blood products should be administered if vital signs transiently 
improve or remain unstable despite resuscitation with 2 to 3 L of crystal-
loid fluid. However, if there is obvious major blood loss and the patient is 
unstable, blood transfusion should be started concomitantly with crystal-
loid administration. The main purpose in transfusing blood is to restore 
the oxygen-carrying capacity of the intravascular volume. Fully cross-
matched blood is preferable (ie, type B, Rh-negative, antibody negative); 
however, this process may take more than 1 hour, which is inappropriate 
for the unstable trauma patient. Type-specific blood (ie, type A, Rh nega-
tive, unknown antibody) can be provided by most blood banks within  
30 minutes. This blood is compatible with ABO and Rh blood types, but may 
be incompatible with other antibodies. If type-specific blood is unavailable, 
type O packed cells are indicated for patients who are unstable. Men should 
be administered type O, Rh-positive blood. Type O, Rh-negative blood 
(d) is reserved for women of childbearing age to reduce complications of 
Rh incompatibility in future pregnancies However, if type O, Rh-negative 
blood is unavailable, type O, Rh-positive blood should be administered to 
women.

Fully cross-matched blood (a) may take more than 1 hour to prepare, 
which is inappropriate for an unstable patient. Whole blood (b) is rarely 
used and was replaced by blood components, such as packed RBCs. Whole 
blood is not used because the extra plasma can contribute to transfusion 
associated circulatory overload, a potentially dangerous complication. 
Blood transfusion (c) should not be delayed in the unstable patient. As dic-
tated in ATLS, if the individual does not respond to   to 3 L of crystalloid, 
blood transfusion should commence.

115. The answer is c. This patient is hemodynamically unstable with a 
pelvic fracture. The retroperitoneum can accommodate up to 4 L of blood 
after severe pelvic trauma. There are several options in management of 
hemorrhage from an unstable pelvic fracture. A pelvic binding garment 
is the initial and simplest modality to use in the unstable trauma patient 
with a pelvic fracture. This device can be rapidly applied and is typically 
effective in tamponading bleeding and stabilizing the pelvis.

Bilateral chest tubes (a) would be appropriate if there were evidence 
for a PTX or hemothorax. This patient has bilaterally equal breath sounds. 
Although external fixation (b) is an effective method to stabilize the pelvis, 
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it may delay management of an unstable trauma patient. Because a pelvic 
binding apparatus is quick and simple, it is preferred. The source of ret-
roperitoneal bleeding with pelvic fractures is typically the pelvic venous 
plexus or smaller veins. However, venography is not useful in managing 
these patients; even when venous bleeding is localized, embolization (d) is 
ineffective because of the extensive anastomoses and collateral flow. Arte-
rial angiography (e) is a major diagnostic and therapeutic modality for the 
patient with severe pelvic hemorrhage from arterial sources. Angiography 
is indicated when hypovolemia persists in a patient with a major pelvic 
fracture, despite control of hemorrhage from other sources. Since angiog-
raphy typically takes place in the angiography suite, patients should have a 
pelvic binding device applied prior to being transferred.

116. The answer is c. Anterior cord syndrome results from cervical 
flexion injuries (ie, diving in shallow water) that cause cord contusion or 
protrusion of a bony fragment or herniated intervertebral disk into the spi-
nal canal. It may also occur from vascular pathology, such as laceration or 
thrombosis of the anterior spinal artery. The syndrome is characterized by 
different degrees of paralysis and loss of pain and temperature sensation 
below the level of injury. Its hallmark is the preservation of the posterior 
columns, maintaining position, touch, and vibratory sensation.

Spinal cord injury without radiographic abnormality (a) is a diagno-
sis that is reserved for the pediatric population because the spinal cord 
is less elastic than the bony spine and ligaments. The diagnosis is associ-
ated with paresthesias and generalized weakness. This syndrome is com-
ing under scrutiny since the advent of the magnetic resonance imaging 
(MRI), in which spinal cord lesions are being identified in patients who 
otherwise had normal CT scans. Central cord syndrome (b) is often seen 
in patients with degenerative arthritis of the cervical vertebrae, whose 
necks are subjected to forced hyperextension. This is seen typically in a 
forward fall onto the chin in an elderly person. Patients often have greater 
sensorimotor neurologic deficits in the upper extremities compared to 
the lower extremities. Cauda equina syndrome (d) causes peripheral 
nerve injury rather than direct spinal cord damage. Its presentation may 
include variable motor and sensory loss in the lower extremities, sciatica, 
bowel and bladder dysfunction, and saddle anesthesia. Brown-Séquard 
syndrome (e) results in ipsilateral loss of motor strength, vibratory sensa-
tion, and proprioception, and contralateral loss of pain and temperature 
sensation (Table).
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117. The answer is b. The treatment of a tension PTX involves immedi-
ate reduction in the intrapleural pressure on the affected side of the 
thoracic cavity. The simplest and quickest way to establish this is by insert-
ing a 14-gauge catheter into the thoracic cavity in the second intercostal 
space in the midclavicular line. After this procedure, a chest tube should 
be inserted as definitive management. Needle thoracostomy is necessary 
when a patient’s vital signs are unstable; otherwise, direct insertion of a 
chest tube is adequate for suspicion of a PTX or hemothorax. A tension 
PTX is a life-threatening emergency caused by air entering the pleural 
space that is not able to escape secondary to the creation of a one-way valve. 
This increased pressure causes the ipsilateral lung to collapse, shifting the 
mediastinum away from the injured lung, and compromising vena caval 
blood return to the heart. The severely altered preload results in reduced 
stroke volume, increased cardiac output, and hypotension.

Airway management (a) is the first component addressed in the pri-
mary survey; however, the patient is breathing on his own and does not 
require intubation. Moreover, intubation would likely be avoided in this 
patient by appropriately addressing the PTX. If the BP does not improve 
with insertion of a chest tube, the next area to focus on is an intra-abdominal  
injury, which can be assessed either by a DPL (c) or FAST examination (d). 
A pericardiocentesis (e) is indicated in the trauma patient when there is 
suspicion for cardiac tamponade, which may present with tachycardia and 
Beck triad —hypotension, JVD, and muffled heart sounds.

118. The answer is e. The Canadian C-spine rule for radiography in alert 
and stable patients following blunt head or neck trauma identified age older 
than 65 years as a high risk factor for C-spine injury, even among those 

SYNDROME  NEUROLOGIC DEFICITS
Anterior cord  B/L paralysis below lesion, loss of pain and temperature, and 

preservation of proprioception and vibratory function

Central cord  Upper extremity paralysis > lower extremity paralysis, some loss of 
pain and temperature with upper > lower

Brown-Séquard Ipsilateral: paresis, loss of proprioception, and vibratory sensation
Contralateral: loss of pain and temperature

Cauda equina  Variable motor and sensory loss in lower extremities, bowel/bladder 
dysfunction, saddle anesthesia
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with stable vital signs and a GCS score of 15. Therefore, C-spine imaging in 
all such elderly patients is warranted. Additionally, fall from approximately 
3 feet or 5 stairs constitutes a dangerous mechanism requiring radiography 
per the Canadian C-spine rule.

It is thought that elderly patients experience a much lower incidence 
of epidural hematomas than the general population because of the rela-
tively denser fibrous bond between the dura mater and the inner table of 
the skull in older individuals (a). There is, however, a high incidence of 
subdural hematomas (b) in elderly patients. As the brain mass decreases in 
size with age, there is greater stretching and tension of the bridging veins 
that pass from the brain to the dural sinuses, making them more susceptible 
to injury. In the elderly, diminished elasticity of the lungs (c) can lead to a 
reduction in pulmonary compliance and in the ability to cough effectively, 
resulting in an increased risk for nosocomial gram-negative pneumonia. 
Geriatric patients are thus more susceptible to the development of hypoxia 
and respiratory infections following trauma. The most common cervical 
spine fractures in this age group are upper cervical, particularly fractures of 
the odontoid, not lower C6 fractures (d).

119. The answer is e. Urethral injuries make up approximately 10% of 
genitourinary trauma. Anterior urethral injuries are most often attributed 
to falls with straddle injuries or a blunt force to the perineum. Approxi-
mately 95% of posterior urethral injuries are secondary to pelvic fractures. 
Signs and symptoms of urethral injury include perineal pain, inability to 
void, gross hematuria, blood at the urethral meatus, perineal or scrotal 
swelling or ecchymosis, and an absent, high-riding, or boggy prostate. 
A retrograde urethrogram is the study of choice when there is suspicion 
of a urethral injury. This procedure is performed by inserting an 8F uri-
nary catheter   cm into the urethral meatus and inflating the catheter bal-
loon with   cc of saline to create a seal. Then 30 cc of radiopaque contrast 
is administered, and a radiograph is obtained looking for extravasation of 
contrast from the urethra.

A scrotal ultrasound (a) may be necessary later to evaluate for tes-
ticular injury, but it is not used to evaluate urethral injury. A KUB (b) is 
not useful to evaluate the urethra. Prior to CT scanning, it was commonly 
used to evaluate for kidney stones. An IV pyelogram (c) is an alterna-
tive to CT scanning for evaluating the kidneys and ureters. A retrograde 
cystogram (d) is a useful study to evaluate the bladder for injury, not the 
urethra.
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120. The answer is e. An important concern with anterior abdominal 
GSWs is to determine whether the missile traversed the peritoneal cavity.  
Nearly all patients with trans-abdominal GSWs have intra-abdominal 
injuries requiring surgery. Most of the time, this can be determined by 
approximating the trajectory. Therefore, a hole in both the anterior 
and posterior abdomen highly suggests a trans-abdominal trajectory. If 
there are a single or odd number of holes, a plain film may help estimate  
the trajectory. In cases of tangential or multiple GSWs, it may be impos-
sible to determine trajectory with any certainty. In a patient with evidence 
of peritoneal penetration, a missile tract that clearly enters the abdominal 
cavity, or has a positive diagnostic study (ie, DPL, FAST, and/or CT scan) 
in a tangential wound, he or she should undergo exploratory laparotomy. 
The standard algorithm for penetrating abdominal trauma recommends 
that any patient with unstable vital signs be taken directly to the OR to 
undergo an exploratory laparotomy. If their vital signs are stable, they 
should undergo further diagnostic studies, such as a FAST examination, 
DPL, or CT scan.

In general, penetrating abdominal wounds should not be probed (a). 
This may worsen the injury and disrupt hemostasis, resulting in uncon-
trolled hemorrhage. Instead, gently separate the skin edges to see if the 
base of the wound can be visualized. In the setting of penetrating abdomi-
nal trauma, further diagnostic tests (b, c, and d) should only occur if the 
patient has stable vital signs. Otherwise, patients should be taken directly to 
the OR to undergo exploratory laparotomy.

121. The answer is b.  Closed-loop communication is a strategy in 
healthcare communication that is used to minimize confusion and errors. 
One person gives an order verbally, and the recipient of that information 
repeats the order back verbally to the person giving the order. Using this 
technique, both parties can confirm that they are communicating the 
same message.

Positive-feedback communication (a) and redundant communication 
(c) are not communication strategies used in healthcare. The SBAR method 
(d) is used in healthcare during transitions of care. It provides an organized 
way to give handoff from one provider to another. Team huddle communi-
cation (e) is a strategy that employs a quick meeting of a functional group to 
set the shift in motion via commentary with key personnel. Team huddles 
are microsystem meetings with a specific focus, based on the function of a 
particular unit and team.
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122. The answer is a. Diving injuries must always be suspected in near-
drowning patients. This patient presents with abdominal breathing and 
spontaneous respirations. This pattern provides an important clue to a cer-
vical spine injury. The diaphragm is innervated by the phrenic nerve that 
originates from the spinal cord at the C3-C4 level, whereas the intercostal 
muscles of the rib cage are supplied by nerves that originate in the thoracic 
spine. Therefore, abdominal breathing in the absence of thoracic breathing 
indicates an injury below C4. His bradycardia in the presence of hypoten-
sion is suspicious for neurogenic hypotension, which is caused by loss of 
vasomotor tone and lack of reflex tachycardia from the disruption of auto-
nomic ganglia. However, this is a diagnosis of exclusion and should only be 
made once all other forms of shock are ruled out. It is important to main-
tain C-spine immobilization to prevent further progression of an injury.

Electrolyte abnormalities (b) are typically not a concern in near-
drowning injuries. Any patient with hypoxia and hypoperfusion generally 
also has a metabolic acidosis (c). Treating the underlying pathology will 
also treat the acidosis. All near-drowning cases (fresh or saltwater) involve 
the loss of surfactant and subsequent atelectasis (d) with a high potential 
for hypoxia. Although a toxic ingestion (e) should always be considered, 
there are no specific indications for it in this patient.

123. The answer is b. Clinical manifestations of penetrating arte-
rial injury of the extremity are generally divided into “hard signs” and 
“soft signs.” Hard signs include pulsatile bleeding, expanding hematoma, 
palpable thrill or audible bruit, and evidence of distal ischemia (ie, pain, 
pallor, pulselessness, paralysis, paresthesia, and/or poikilothermia). Soft 
signs include diminished ankle-brachial indices, asymmetrically absent 
or weak distal pulse, history of moderate hemorrhage, wound close to a 
major artery, and a peripheral nerve deficit. Emergent surgery is gener-
ally necessary when there are hard signs of vascular injury. Although the 
management of penetrating extremity injury is evolving, whenever there 
is evidence of distal ischemia, the patient should be taken to the OR for 
exploration and repair. When severe ischemia is present, the repair must 
be completed within 6 to 8 hours to prevent irreversible muscle ischemia 
and loss of limb function. In the presence of hard signs without evidence of 
ischemia, some surgeons may prefer to first perform angiography to better 
define the injury.

Angiography (a) is a frequently used modality in penetrating extrem-
ity trauma and is the study of choice with some injuries that present with 

Rosh_CH04_p101-p160.indd   144  12/29/15   3:23 PM



Trauma, Shock, and Resuscitation     Answers  145

hard signs. However, when there is evidence of limb ischemia, the patient 
should undergo exploration and repair immediately. Fasciotomy (c) is the 
treatment for compartment syndrome. Although compartment syndrome 
can occur with blunt and penetrating extremity trauma, it is more common 
in crush injuries or fractures with marked swelling. It may be required, but 
should be performed in conjunction with and after the establishment of 
arterial blood flow. The patient may require a long leg splint (d) at some 
point during the course of treatment, but it is not an appropriate next step 
in the patient with limb ischemia. CT scanning (e) is not appropriate in the 
setting of limb ischemia. CT angiography may be indicated as an alternative 
to angiography in these cases.

124. The answer is b. Cerebral herniation occurs when increased ICP 
overwhelms the natural compensatory capacities of the central nervous sys-
tem (CNS). Increased ICP may be the result of posttraumatic brain swelling, 
edema formation, traumatic mass lesion expansion, or any combination of 
the three. When increasing ICP cannot be controlled, the intracranial con-
tents will shift and herniate through the cranial foramen. Herniation can 
occur within minutes or up to days after a traumatic brain injury. Once the 
signs of herniation are present, mortality approaches 100% without rapid 
reversal or temporizing measures. Uncal herniation is the most common 
clinically significant form of traumatic herniation and is often associated 
with traumatic extracranial bleeding. The classic signs and symptoms are 
caused by compression of the ipsilateral uncus of the temporal lobe. This 
causes compression of cranial nerve III leading to anisocoria, ptosis, 
impaired extraocular movements, and a sluggish pupillary light reflex. 
As herniation progresses, compression of the ipsilateral oculomotor nerve 
eventually causes ipsilateral pupillary dilation and nonreactivity.

An altered level of consciousness (a) is the hallmark of brain insult 
from any cause, not specifically for elevated ICP, and results from an inter-
ruption of the RAS or a global event that affects both cortices. Contralat-
eral pupillary dilation (c) is a late manifestation in brain herniation and 
usually occurs after ipsilateral pupillary dilation. Progressive hypertension 
(d) associated with bradycardia and diminished respiratory effort is described 
as Cushing reflex and is a late manifestation of herniation. Contralateral 
hemiparesis (e) develops as herniation progresses.

125. The answer is b. Hemothorax is the accumulation of blood in the pleu-
ral space after blunt or penetrating chest trauma. It can lead to hypovolemic 
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shock and can significantly reduce vital capacity if not recognized. It is 
associated with a PTX approximately  5% of the time. Hemorrhage from 
injured lung parenchyma is the most common cause of hemothorax, but 
this tends to be self-limiting unless there is a major laceration to the paren-
chyma. Specific vessels are less often the source of bleeding. A hemothorax 
is treated with tube thoracostomy (chest tube), which is generally placed 
in the fourth or fifth intercostal space at the anterior or midaxillary line, 
over the superior portion of the rib. The tube should be directed superior 
and posterior to allow it to drain blood from the dependent portions of the 
chest. In an isolated PTX, the tube is positioned anteriorly to allow it to suc-
tion air. Once the tube is inserted, it is important to closely monitor blood 
output. Indications for thoracotomy include the following:

•  Initial chest tube drainage of 1000 to 1500 mL of blood (a and b)
• 200 mL/h of persistent drainage (c)
•  Persistent hypotension despite adequate blood replacement, and other 

sites of blood loss have been ruled out
•  Decompensation after initial response to resuscitation
•  Increasing size of hemothorax seen on serial chest x-ray studies (d and e)

126. The answer is c. This question addresses the “C,” or circulation, in 
the ABCs (primary survey). Initial fluid resuscitation usually begins with 
crystalloid fluids such as 0.9% normal saline or Ringer lactate. In general, 
if the patient remains hemodynamically unstable after 40 mL/kg of crys-
talloid administration (approximately  -3 L), a blood transfusion should 
be started. Fully cross-matched blood is preferable; however, this is gener-
ally not available in the early resuscitation period. Therefore, type-specific 
blood is a safe alternative and is usually ready within 5 to 15 minutes. 
Uncross-matched Type O, Rh-negative blood is typically reserved for 
women in their childbearing years to prevent Rh sensitization. Type O, Rh-
positive blood can be given to all men and women beyond their childbear-
ing years. The patient’s underlying cause of hypotension is hypovolemia 
secondary to hemorrhage. Therefore, to treat her hypotension you should 
treat the underlying cause. She requires fluid resuscitation with blood and 
eventually may be taken to the OR to stop the bleeding.

Epinephrine (a) is used if the patient is in cardiopulmonary arrest and 
no longer has a pulse. Vasopressor use should be avoided in cases of hypo-
volemia and instead judicious replacement with crystalloid and colloid is 
the key to maintaining perfusion. The hypovolemia, must be corrected and 
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the best resuscitation fluid is blood. ATLS guidelines suggest starting resus-
citation with crystalloid solution and adding blood if there is no response 
after a 40 mL/kg bolus of crystalloid fluid (b). The patient is too unstable to 
be transferred for a CT scan (d). If the patient’s BP normalizes, the trauma 
team may elect for a CT scan at that time. If the patient remains hypoten-
sive despite resuscitation, definitive measures need to take place, such as an 
exploratory laparotomy to stop the hemorrhage. Once the FAST examina-
tion (e) is positive, repeating it will not add valuable information. If the 
patient remains hypotensive, definitive surgical management is the priority.

127. The answer is e. Trauma occurs in up to 7% of all pregnancies and 
is the leading cause of maternal death. It is important to focus the pri-
mary examination on the patient and evaluate the fetus in the secondary 
examination. The ABCs are followed in the usual fashion. Once the patient 
is deemed stable, the fetus should be evaluated. Fetal evaluation focuses 
on the HR and movement. Minor trauma to the patient does not rule out 
injury to the fetus. Therefore, it is important to monitor the fetus. Car-
diotocographic (cardio = fetal heartbeat, toco = uterine contractions, 
graphy = measuring) observation of the viable fetus of at least 24 weeks’ 
gestation is recommended for a minimum of 4 hours to detect any intra-
uterine pathology. The minimum should be extended to  4 hours if, at any 
time during the first 4 hours, there are more than three uterine contractions 
per hour, persistent uterine tenderness, a nonreassuring fetal monitor strip, 
vaginal bleeding, rupture of the membranes, or any serious maternal injury 
is present.

Cesarean section in the OR (a) may take place if the patient is stable, 
but the fetus is unstable and greater than  4 weeks’ gestation. This deci-
sion should be made by an obstetrician. Cesarean section in the ED (b), 
or perimortem cesarean section, is performed if uterine size exceeds the 
umbilicus, fetal heart tones are present, and maternal decompensation is 
acute. Although radiation from CT scanning (c) in the setting of pregnancy 
is a concern, evaluation of the mother typically supersedes the radiation 
risk to the fetus. Shielding of the uterus in head and chest scans allows for 
an acceptable radiation exposure level. Abdominal and pelvic CT scanning 
incurs greater radiation exposure, and the risks and benefits of these stud-
ies should be discussed with the patient. Other diagnostic procedures can 
be used in the setting of blunt abdominal trauma such as ultrasound, DPL, 
and MRI. Minor trauma does not exempt the fetus from injury, and direct 
impact is not necessary for fetoplacental injury to occur. The mother with 
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no obvious abdominal injury or normal laboratory values still requires 
monitoring (d).

128. The answer is d. Cauda equina syndrome is an injury to the lum-
bar, sacral, and coccygeal nerve roots, causing peripheral nerve injury that 
can lead to permanent neurologic deficits if not recognized and corrected 
rapidly. Because of the central location of the disk herniation, symptoms 
are often bilateral and involve leg pain, saddle anesthesia, and impaired 
bowel and bladder function (retention or incontinence). On examina-
tion, patients may exhibit loss of rectal tone and display other motor and 
sensory losses in the lower extremities. Patients with suspected cauda 
equina syndrome require an emergent CT scan (CT myelogram) or MRI 
and neurosurgical consultation.

Abdominal aortic aneurysm (a) can present with low back pain and 
rarely a neurologic deficit if the aneurysm is large enough and impinges a 
nerve root. AAA should always be considered in patients over 50 years with 
hypertension and low back pain. A bedside ultrasound can usually identify 
large abdominal aortic aneurysms. If there is still concern for an AAA, a CT 
scan can rule out the diagnosis. Disk herniation (b) can result in periph-
eral nerve root compression and irritation leading to sensory and motor 
deficits. Patients with disk herniation, however, should not exhibit altered 
bowel and bladder function, or have decreased rectal tone. If so, the condi-
tion is likely cauda equina syndrome and is a neurologic emergency. Spinal 
stenosis (c) is narrowing of the spinal canal, which may cause spinal cord 
compression that typically is worse with back extension and relieved with 
flexion. Osteomyelitis (e) is an infection of the bone that typically presents 
with fever.

129. The answer is d. A unilateral dilated pupil in the setting of head 
trauma is an indicator of increased ICP. If ICP is not lowered immediately, 
the patient has little chance of survival. Hyperventilation to produce an 
arterial PCO2 of 30 to 35 mm Hg will temporarily reduce ICP by promoting 
cerebral vasoconstriction and subsequent reduction in cerebral blood flow. 
The onset of action is within 30 seconds. In most patients, hyperventila-
tion lowers the ICP by  5%. PCO2 should not fall below  5 mm Hg because 
this may cause profound vasoconstriction and ischemia in both normal and 
injured areas of the brain. Hyperventilation is a temporary maneuver and 
should only be used for a brief period of time during the acute resuscitation 
and only in patients demonstrating neurologic deterioration.
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Emergency department cranial decompression (burr hole) (a) should 
only be performed under extreme circumstances when all other attempts at 
reducing ICP have failed. There is no evidence that steroids, such as dexa-
methasone (b) lower ICP and are not recommended in head trauma. Furo-
semide (c) has no role in acute traumatic brain injury. Mannitol (e) is the 
best osmotic agent to reduce ICP. Its onset is within 30 minutes and lasts up 
to 6 to 8 hours. Mannitol has the additional benefit of expanding volume, 
initially reducing hypotension, and improving the blood’s oxygen-carrying 
capacity.

130. The answer is c. This patient is in cardiogenic shock from decreased 
cardiac output producing inadequate tissue perfusion. Support for this 
diagnosis includes an older patient with a history of coronary artery disease 
and new mental status changes coupled with signs of volume overload. 
Common causes of cardiogenic shock include acute MI, pulmonary embo-
lism, chronic obstructive pulmonary disease (COPD) exacerbation, and 
pneumonia. This patient should be stabilized with IV vasopressors since 
there is already pulmonary congestion evident on examination. A rapid 
workup including 1 -lead ECG, CXR, laboratory testing, echocardiogram, 
and hemodynamic monitoring should help confirm the etiology and direct 
specific treatment of the underlying cause.

Hypovolemic shock (a) occurs when there is inadequate volume in the 
circulatory system, resulting in poor oxygen delivery to the tissues. Neu-
rogenic shock (b) occurs after an acute spinal cord injury, which disrupts 
sympathetic innervation resulting in hypotension and bradycardia. Ana-
phylactic shock (d) is a severe systemic hypersensitivity reaction, resulting 
in hypotension and airway compromise. Septic shock (e) is a clinical syn-
drome of hypoperfusion and multiorgan dysfunction caused by infection.

131. The answer is d. This patient has supraventricular tachycardia 
(SVT), a narrow complex, regular tachycardia. It is caused by a reentry 
arrhythmia or ectopic pacemaker in areas of the heart above the bundle of 
His, usually the atria. Regular P waves will be present but may be difficult to 
discern owing to the very fast rate. The patient in this case has normal vital 
signs and physical examination, and is therefore stable. The first-line treat-
ment for a patient with stable SVT is vagal maneuvers to slow conduction 
and prolong the refractory period in the AV node. The Valsalva maneuver 
can be accomplished by asking the patient to bear down as if they are hav-
ing a bowel movement and hold the strain for at least 10 seconds. Other 

Rosh_CH04_p101-p160.indd   149  12/29/15   3:23 PM



150  Emergency Medicine

vagal maneuvers include carotid sinus massage (after auscultating for carotid 
bruits) and facial immersion in cold water.

If vagal maneuvers fail, the next step is adenosine, a very short- 
acting AV nodal blocking medication. Initially, adenosine 6 mg (b) is 
rapidly pushed through the IV in a site as close to the heart as possible. 
Patients may experience a few seconds of discomfort, including chest pain 
and facial flushing on receiving the adenosine. If the patient remains in 
SVT   minutes after receiving adenosine, a second dose of adenosine at  
1  mg (c) is administered. If the second dose of adenosine fails and the 
patient remains stable, short-acting calcium channel blockers (e) (ie, vera-
pamil), β-blockers, or digoxin can be administered. If at any time the patient 
is considered unstable (hypotension, pulmonary edema, severe chest pain, 
altered mental status, or other life-threatening concerns), synchronized 
cardioversion (a) should be performed immediately.

132. The answer is b. The patient is in ventricular tachycardia (VT), a 
wide complex tachycardia. VT originates from ectopic ventricular pace-
makers and is usually a regular rhythm with a rate greater than 100 beats 
per minute and wide QRS complexes. Treatment of VT is primarily depen-
dent on whether or not the patient is stable. Evidence of acute altered men-
tal status, hypotension, continued chest pain, or other signs of shock are 
signs of instability. Unstable patients, such as the passenger on this air-
plane, should receive immediate synchronized cardioversion. It is critical 
that the cardioverter be placed in the synchronized mode, which permits a 
search for a large R wave and a corresponding shock around the incidence 
of such a wave. A shock administered outside of this constraint can induce 
ventricular fibrillation (VF).

Stable patients can be treated with antidysrhythmics. Amiodarone 
(a) lidocaine, (d) and procainamide (e) can all be administered. Vera-
pamil (c) should not be used in VT as it may accelerate the HR and cause  
hypotension.

133. The answer is e. This rhythm strip shows atrial fibrillation with 
rapid ventricular response (RVR). Normally, one area of the atria depo-
larizes and causes uniform contraction of the atria. In atrial fibrillation, 
multiple areas of the atria continuously depolarize and contract, leading to 
multiple atrial impulses and an irregular ventricular response. Atrial fibril-
lation reduces the effectiveness of atrial contractions and may lead to or 
worsen heart failure in patients with left ventricular failure. Treatment of 
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atrial fibrillation is dependent on whether or not the patient is stable. This 
patient is clinically unstable; the atrial fibrillation with RVR has pushed him 
into heart failure, and he is hypotensive and tachypneic. Unstable patients 
like this should undergo synchronized cardioversion. Synchronized car-
dioversion is performed at 100 J and then at  00 J if the first attempt fails.

The focus of emergency management in stable patients with atrial 
fibrillation with RVR is ventricular rate control. Diltiazem (b) or verapamil 
are excellent choices for rate control. Metoprolol (c) or digoxin (d) may 
also be used, but may depress BP. Recall that patients in atrial fibrillation 
for longer than 48 hours are at risk for atrial thrombus formation. If these 
patients are cardioverted (electrically or chemically), they have a 1% to  % 
risk of arterial embolism. Since it is often difficult to determine time of 
onset, ED patients are generally only cardioverted if they are unstable or 
the timing of onset is known. Stable patients with atrial fibrillation should 
be anticoagulated with a loading dose of heparin (a) and oral warfarin for 
at least 1 month prior to elective cardioversion.

134. The answer is d. Low-energy cardioversion is very successful in con-
verting atrial flutter to sinus rhythm. Remember, cardioversion is different 
than defibrillation. Cardioversion is performed on patients with organized 
cardiac electrical activity with pulses, whereas defibrillation is performed 
on patients without pulses (VT and VF without a pulse). Patients with a 
pulse who receive electrical energy during their heart’s relative refrac-
tory period are at risk for VF. Therefore, cardioversion is a timed shock 
designed to avoid delivering a shock during the heart’s relative refractory 
period. By activating synchronization mode, the machine will identify 
the patient’s R waves and not deliver electrical energy during these times.  
The key step, when cardioverting, is to activate the synchronization 
mode and confirm the presence of sync markers on the R waves prior to 
delivering electrical energy.

It is important to set the appropriate energy level (a), position the con-
ductor pads or paddles correctly on the patient (b), charge the machine 
(c), and premedicate the patient with an analgesic (e) and/or sedative if the 
patient’s clinical condition will allow for it.  But in this case the most critical 
next step is to ensure that the synchronization mode is turned on since this 
patient has a pulse.

135. The answer is b. This patient has cardiac electrical activity (sinus 
bradycardia) but no detectable pulses. He is therefore in a state of  
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pulseless electrical activity (PEA), and management should be directed 
by the American Heart Association Advanced Cardiac Life Support (AHA 
ACLS) PEA algorithm. Patients in PEA should be treated with CPR and 
epinephrine every 3 to 5 minutes, but a search for an underlying etiology 
with targeted interventions should still be performed. Common etiologies 
for PEA are shown in the following table along with their specific treat-
ments. Many find the H’s and T’s in the table an easy way to remember the 
differential. Each etiology should be considered for every patient with PEA 
and causes that are more likely given a patient’s history and physical exami-
nation should be treated first. This patient has an AV graft indicating that 
he has a history of renal disease. Since patients with end-stage renal disease 
are at risk for hyperkalemia and since hyperkalemia can cause PEA, cal-
cium gluconate should be given first to stabilize the cardiac membranes.

PEA Etiologies and Treatments
H’s  Treatment  T’s  Treatment
Hypovolemia  IV fluids Toxins  Antidotes
Hypoxia  Oxygen Tamponade (cardiac)  Pericardiocentesis
Hydrogen ion 
(acidosis)

Sodium 
bicarbonate

Tension pneumothorax  Needle 
decompression

Hypokalemia 
Hyperkalemia

KCl 
Calcium chloride 
or gluconate

Thrombosis (coronary) Thrombolysis

Hypothermia  Warming Thrombosis 
(pulmonary) 

Thrombolysis

If the patient does not improve with calcium, sodium bicarbonate (a) 
could be given to treat for metabolic acidosis and 50% dextrose (c) can be 
given for suspected hypoglycemia. Cardiac tamponade is a possible etiology 
in a patient with renal disease and pericardiocentesis (e) can be attempted if 
the patient is not improving with the aforementioned treatments. A bedside 
ultrasound may also be helpful to look for signs of tamponade. PTX is a less 
likely etiology in this particular patient and is treated with a chest tube (d).

136. The answer is b. The rhythm is VF. Along with pulseless VT, these 
are nonperfusing rhythms that are treated identically because they are 
thought to be caused by the same mechanisms. The earlier a “shock” from 
a defibrillator is administered in cardiac arrest, the more likely the patient 
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will return to spontaneous circulation with a perfusing rhythm. If there is 
a delay to defibrillation (> 4 minutes), CPR should be administered for 60 
to 90 seconds before defibrillation. If after defibrillation ( 00 J biphasic or 
360 J monophasic) the patient’s rhythm is still VF or pulseless VT, assisted 
ventilation and chest compressions should be started. Intubation should be 
performed and IV access obtained for the administration of epinephrine or 
vasopressin. If the rhythm is unchanged after administration of vasopres-
sor therapy, another attempt at defibrillation (360 J monophasic or  00 J 
biphasic) with subsequent administration of an antidysrhythmic (ie, ami-
odarone) is recommended. Of note, monophasic defibrillation delivers a 
charge in only one direction. Biphasic defibrillation delivers a charge in one 
direction for half of the shock and in the electrically opposite direction for 
the second half. Biphasic defibrillation significantly decreases the energy 
necessary for successful defibrillation and decreases the risk of myocardial 
damage.

There is no role for observation (a) with VF. Successful return of a per-
fusing rhythm is most likely to result with immediate defibrillation. Syn-
chronized cardioversion (c) is energy delivered to match the QRS complex. 
This reduces the chance that a shock will induce VF. Synchronization is used 
to treat tachydysrhythmias (ie, rapid atrial fibrillation) in hemodynamically 
unstable patients who have a palpable pulse. It should not be used in VF or 
pulseless VT. The most beneficial intervention for this patient is immedi-
ate defibrillation. If this fails, the patient’s airway management (ABCs) will 
require him to be intubated (d). Amiodarone (e), an antidysrhythmic, is 
used in patients with VF or pulseless VT after appropriate defibrillation 
and administration of vasopressor therapy.

137. The answer is b. The most serious complication of ET intubation 
is unrecognized esophageal intubation with resultant hypoxic brain injury. 
Esophageal placement is not always obvious. The best assurance that the 
tube is placed into the trachea is to see it pass through the vocal cords 
during direct or video larynscopy.

The chest radiograph (a) can be misleading and is essentially only use-
ful to identify endobronchial intubation (ie, right main stem bronchus intu-
bation). Although the chest wall (c) should expand with positive pressure 
and relax with expiration, this may not occur in patients with small tidal 
volumes or severe bronchospasm. You may hear normal breath sounds (d) 
if only the midline of the thorax is auscultated. In cardiac arrest situations, 
low exhaled carbon dioxide levels (e) are seen in both very-low-flow states 
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and in esophageal intubation. In addition, colorimetric changes may be dif-
ficult to discern in reduced lighting situations, and secretions can interfere 
with color change.

138. The answer is b. This patient is in neurogenic shock. He suffered 
an acute cervical spine injury after his fall onto a rock and has hypoten-
sion and bradycardia. The pathophysiology behind neurogenic shock  
is still under investigation, but it’s thought to be partially caused by dis-
rupted sympathetic outflow tracts and unopposed vagal tone. Note that 
all other forms of shock attempt to compensate for hypotension with 
tachycardia. Neurogenic shock lacks sympathetic innervation; therefore, 
bradycardia results. Given that this is a trauma patient, all other sources 
for hypotension must be ruled out. He should be treated with cervical spine 
immobilization and IV fluids. Vasopressors may be needed if the hypoten-
sion does not respond to fluids or fluid overload becomes a concern.

Hypovolemic shock (a) occurs when there is inadequate volume in the 
circulatory system, resulting in poor oxygen delivery to the tissues. Cardio-
genic shock (c) is caused by decreased cardiac output producing inadequate 
tissue perfusion. Anaphylactic shock (d) is a severe systemic hypersensitiv-
ity reaction, resulting in hypotension and airway compromise. Septic shock 
(e) is a clinical syndrome of hypoperfusion, hypotension, or multiorgan 
dysfunction caused by infection.

139. The answer is d. Atropine is the initial treatment of choice for patients 
in second-degree, Mobitz I AV block. The majority of patients respond to 
atropine without further treatment. Mobitz I is commonly seen with acute 
inferior MI, digoxin toxicity, myocarditis, and after cardiac surgery.

Observation alone (a) is appropriate for stable patients. However, this 
patient is hypotensive and needs more aggressive management. Transcuta-
neous (electrical pads are placed externally, most commonly on the ante-
rior chest wall) (b) or transvenous (pacing wires are threaded into the right 
ventricle [RV] through a central vein) (c) pacing is an appropriate treat-
ment and should be attempted if atropine is unsuccessful. Finally, if all else 
fails, epinephrine (e) or dopamine drips can be started. These treatments 
should be applied judiciously as the resulting increased HR may worsen 
patients with active ischemia as the etiology for their bradycardia. Further-
more, patients with acute inferior wall MI may have right ventricular failure 
and may be hypotensive because of decreased preload, not bradycardia. IV 
fluids would be the therapy of choice in patients with inferior MI.
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140. The answer is b. This patient had a run of torsade de pointes, an 
atypical VT where the QRS axis swings from positive to negative within a 
single ECG lead. This dysrhythmia is frequently seen in patients with sig-
nificant heart disease who have a prolonged QT interval. There are many 
possible causes of prolonged QT; however, common etiologies include 
drugs (ie, antidysrhythmics and/or psychotropics), electrolyte abnormali-
ties, and coronary heart disease. This patient was likely on a phenothiazine 
for her schizophrenia leading to prolonged QT syndrome and an episode of 
torsade de pointes. Administration of magnesium sulfate has been shown 
to decrease runs of torsades. If the patient has a pulse but his or her vital 
signs are unstable, you should perform immediate cardioversion.

Observation alone (a) is not adequate. Conventional VT treatments 
such as lidocaine (c) are often ineffective. Procainamide can actually fur-
ther prolong the QT interval. If magnesium is unsuccessful, the next strat-
egy involves increasing the HR from 90 to 1 0 beats per minute, thereby 
reducing the QT interval and preventing recurrence of torsade de pointes. 
Increased HR is best achieved by placing a transvenous pacemaker (d); this 
technique is sometimes called overdrive pacing. During the time it takes 
for the transvenous pacemaker placement, unstable patients can be started 
on isoproterenol (e), a β-adrenergic receptor agonist, to medically increase 
the HR.

141. The answer is b. Crystalloids such as normal saline (0.9% sodium 
chloride) or Ringer lactate are the preferred resuscitation fluid in the 
United States. The patient is currently stable; however, he is tachycardic 
and has suffered an injury with the potential for significant morbidity. The 
FAST examination will help illustrate the extent of this patient’s injury. In 
the meantime, the patient should be started on isotonic crystalloid solution. 
There is currently no convincing evidence that either solution—normal 
saline or Ringer lactate—is superior to the other.

Hypertonic (3%) saline (a) helps prevent the extravascular fluid shift 
seen with isotonic crystalloids but is volume limited owing to the risk of 
hypernatremia. Furthermore, clinical studies have not shown clear evidence 
of improved outcome using hypertonic saline. Colloid solutions (c) such as 
albumin, FFP, and dextran solutions have larger protein components and 
would therefore be expected to remain in the intravascular space. However, 
this is a theoretical benefit, as numerous studies have not shown improved 
outcome using colloid solutions. Blood (d and e) is the best resuscitation 
fluid. Cross-matched blood is preferred over type-specific blood if time is 
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available to perform the cross-match. In this case, the patient has only min-
imal tachycardia. He can receive crystalloid first with continuous monitor-
ing while the diagnostic workup continues. Blood is indicated after   to  
3 L of crystalloid infusion with only minimal improvement in vital signs or 
when the patient has obviously suffered significant blood loss.

142. The answer is d. This patient is in septic shock from pneumonia 
and also has adrenal crisis. Initial treatment with IV fluids, antibiot-
ics, and dopamine is appropriate. Continued hypotension in a patient 
on maintenance steroid therapy should make you think of adrenal cri-
sis, especially in this patient who was likely on chronic steroids for his 
COPD. Exogenous glucocorticoids suppress hypothalamic release of 
corticotropin- releasing hormone (CRH) and subsequently anterior  
pituitary release of adrenocorticotropic hormone (ACTH). The adrenals 
subsequently atrophy from lack of stimulation. The patient is now faced 
with an acute stress from pneumonia and sepsis. His adrenals have atrophied 
and are unable to respond with increased cortisol secretion. Laboratory 
clues to adrenal crisis include hyponatremia and hyperkalemia caused by 
a lack of aldosterone. The treatment of adrenal crisis in the face of septic 
shock is hydrocortisone.

Mineralocorticoids, such as fludrocortisone (c), are not needed. Addi-
tional fluids (a) and vasopressors, such as phenylephrine and epinephrine 
(b and e) are appropriate critical care management for sepsis and should be 
administered after glucocorticoids.

143. The answer is c. Toxic ingestions must always be considered, espe-
cially in suicidal patients. The patient regularly takes atenolol for hyper-
tension and may have overdosed on this occasion. β-Blocker toxicity 
classically causes bradycardia and hypotension. Antidotes for β-blocker 
toxicity, such as glucagon, should be given to this patient immediately. Glu-
cagon is thought to work through a separate receptor that is not blocked by 
β-adrenergic antagonists, ultimately enhancing inotropy and chronotropy. 
Patients who are hypotensive should receive IV fluids (normal saline) and 
be administered vasopressor agents, such as norepinephrine. Other medi-
cations that may be useful are phosphodiesterase inhibitors (ie, milrinone), 
which block cyclic adenosine monophosphate (cAMP) breakdown and 
maintain intracellular calcium levels. High-dose euglycemic insulin ther-
apy is a promising treatment for β-blocker toxicity. Ultimately, the patient 
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may require the other treatment options, but glucagon should be the first-
line therapy.

You should administer an IV bolus of fluids (a), you may attempt to 
administer atropine (b), and you may place external cardiac pacers on the 
patient (e). However, because this is a β-blocker overdose, the administra-
tion of glucagon should treat the patient. Epinephrine (d) should be admin-
istered if the patient loses his pulse.

144. The answer is d. Patients with penetrating trauma to the chest 
with possible cardiac injury and signs of hemodynamic instability need 
immediate operative thoracotomy. This patient has signs of cardiac 
tamponade, a collection of blood surrounding the heart and interfering 
with the heart’s ability to contract. He has Beck’s triad of hypotension, 
distended neck veins, and muffled heart sounds. His CXR also shows 
an enlarged heart. An echocardiogram would be helpful in confirming 
the diagnosis, but, since this patient is unstable and echocardiogram 
may not be readily available, the treatment is immediate thoracotomy 
in the OR.

While pericardiocentesis (c) may help relieve tamponade, it is not  
the optimal procedure for traumatic tamponade, nor is it likely to be defi-
nite in this patient’s care. Pericardiocentesis may be difficult when clots fill 
the pericardium and may therefore give false-negative results. The proce-
dure may also injure the heart and delay definitive treatment. Some clini-
cians perform bilateral tube thoracostomies (b) prior to thoracotomy to 
rule out a hemo- and pneumothorax. However, with equal breath sounds, 
midline trachea, and no evidence of pneumothorax or consolidation on 
radiograph, chest tubes are low yield in this patient. The patient is not in 
respiratory distress. Intubation (a) should be performed in the OR to pre-
vent additional delays in definitive surgical care. IV fluids and blood trans-
fusion (e) increase venous return to the heart and are excellent supportive 
measures prior to definitive thoracotomy.

145. The answer is c. Abdominal pain in the elderly can be challenging 
for many reasons, including poor histories and deviation from classic 
presentations of diseases. However, abdominal pain in patients over 65 
must be taken seriously since  5% to 44% require surgical interven-
tion and more than 50% require admission to the hospital. This CXR 
reveals free air under the right diaphragm, likely from a perforated 
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viscous. This is a surgical emergency and the surgical service should 
be contacted.

Antibiotics (a) and a central venous line (d) are appropriate and can be 
started after the surgical team has been notified. It is important to obtain 
large-bore IV access for this patient. If peripheral lines are not obtained, 
a central venous line should be inserted. A CT scan (b) is not necessary 
in this patient, especially with her low BP. She should be taken directly to 
the OR for an exploratory laparotomy. Although the patient has a benign 
abdominal examination, the caretaker’s report and her low BP are worri-
some, and sending the patient home (e) prior to a complete workup would 
be a mistake.

146. The answer is c. Burns are classified into four major categories—
superficial, partial thickness, full thickness, and fourth degree. Partial 
thickness burns (c) involve both the epidermis and part of the dermis. 
They present with blister formation, tenderness, and local blanching.

Superficial burns (a) are first degree burns (b) and are limited to the 
epidermis and present with erythema, minimal swelling, and mild discom-
fort. Full thickness burns (d) involve the epidermis, all layers of the dermis, 
and extend into the subcutaneous tissue. They appear dry, leathery, and are 
insensate. Fourth degree burns (e) are full thickness burns that extend to 
the muscle or bone.

147. The answer is c. The total body surface area involved is 9%. The 
“Rule of 9s” can be used to quickly approximate the percentage body sur-
face area burned. This calculation divides the major body parts into per-
centages that are multiples of 9. In an adult, the head is 9%, the anterior 
chest is 9%, the abdomen is 9%, the entire back is 18%, each entire arm 
is 9%, and each entire leg is 18%. The patient in this question has partial 
thickness burns to both forearms. Since each entire arm is 9%, each forearm 
is approximately 4.5%. To estimate both forearms, this patient has approxi-
mately 9% total body surface area burns (Figure).
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(Reproduced with permission from Tierney LM, McPhee SJ, Papadakis MA. Current 
Medical Diagnosis & Treatment. New York, NY: McGraw-Hill, 2006.)

Answer (a), 1%, is incorrect. The palm of the patient’s hand is esti-
mated to be 1% total body surface area. The calculation does not include 
superficial thickness burns. All other answer choices (b, d, and e) are incor-
rect calculations for this patient’s burn surface area.

148. The answer is d. The total  4-hour fluid requirement is 2500 mL. 
The Parkland Formula is used to calculate the fluid requirement in burn 
patients in the first  4 hours post-injury. The formula is as follows: 4 x 
(weight in kg) x (% total body surface area burned)

This patient weighs 70 kg and has 9% total body surface area burns, 
so she requires  500 mL IV fluid resuscitation in the first  4 hours. Half of 
this amount should be given in the first 8 hours and the other half in the 
following 16 hours.

All other answer choices (a, b, c, and e) are incorrect.
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149. The answer is e. The American Burn Association has identified cri-
teria for burn injuries that require transfer to a burn center. Patients with 
multiple trauma, comorbid conditions, or poor social support require 
transfer to a burn center.

Additional transfer criteria include partial thickness and full thick-
ness burns of greater than 10% of the BSA in any patient (b), partial and 
full thickness burns involving the face, eyes, ears, hands, feet, genitalia and 
perineum, and overlying joints, full thickness burns, significant electrical and 
chemical burns, those with inhalation injury, and patients with multisystem 
trauma, comorbidities, or poor social support. Superficial thickness burns (c 
and d) are not used in the calculation of total body surface area burns and are 
not an indication for transfer to a burn center.  Sunburn (a) is a superficial 
thickness burn and is not used in the calculation of percent BSA.

Recommended Readings

American College of Surgeons. Advanced Trauma Life Support. ATLS Stu-
dent Course Manual. 9th ed.  01 .

American Heart Association. Guidelines for CPR and ECC.  010.
Emery M. Chapter 7. Blood and blood components. In: Marx JA,  

Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medicine: Con-
cepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders,  014.

Gross EA and ML Martel. Chapter 36. Multiple trauma. In: Marx JA,  
Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medicine:  
Concepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders,  014.

Jones AE and JA Kline. Chapter 6. Shock. In: Marx JA, Hockberger RS, 
Walls RM, et al. eds. Rosen’s Emergency Medicine: Concepts and Clinical 
Practice, 8th ed. Philadelphia, PA: Saunders,  014.

Mattox K, Moore E, and Feliciano D. Trauma. 7th ed. New York, NY:  
Mc-Graw-Hill,  01 .

Meurer WJ and R Silbergleit. Chapter 8. Brain resuscitation. In: Marx JA, 
Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medicine: Con-
cepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders,  014.

Ward KR, Kruz MC, Neumar RW. Chapter 9. Adult resuscitation. In: Marx 
JA, Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medicine: 
Concepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders, 
 014.

Rosh_CH04_p101-p160.indd   160  12/29/15   3:24 PM



161

Fever

Questions

150. A 43-year- ld man, with acti e intra en us drug abuse (IVDA), 
presents t  the emergency department (ED) with 2 weeks  f fe er, back 
pain, and pr gressi e weakness in his legs bilaterally. He denies any his-
t ry  f trauma  r pri r surgery. His bl  d pressure (BP) is 130/75 mm Hg, 
heart rate (HR) is 106 beats/minute, respirat ry rate (RR) is 16 breaths/
minute, and temperature is 103°F. On physical examinati n, he has ten-
derness t  palpati n in the mid-lumbar spine, increased patellar reflexes, and 
decreased strength in the l wer extremities bilaterally, with n rmal range  f 
m ti n. Lab rat ry results re eal a white bl  d cell (WBC) c unt  f 15,500/µL, 
hemat crit 40%, and platelets 225/µL. Urinalysis and spinal x-rays are 
unremarkable. Which  f the f ll wing is the m st likely diagn sis?
a. Fibr myalgia
b. Ankyl sing sp ndylitis
c. Spinal epidural abscess
d. Vertebral c mpressi n fracture
e. Spinal metastatic lesi n

The following scenario applies to questions 151 and 152.

An 81-year- ld w man is br ught t  the ED by her children wh  state that 
she is acting m re tired than usual, has had fe er f r the last 2 days, and is 
m re c nfused. Ordinarily, the patient is high functi ning (she is ambula-
t ry, c  ks f r herself, and walks  n a treadmill 30 minutes a day). Her  ital 
signs are BP 85/60 mm Hg, HR 125 beats/minute, RR 20 breaths/minute, 
temperature 101.3°F, and pulse  xygenati n 97%  n r  m air. On exami-
nati n, the patient has dry muc us membranes. She is  riented t  pers n 
and place but states that the year is 1925. Her lab rat ry results sh w a 
WBC 14,300/µL, hemat crit 31%, and platelets 350/µL. Her electr lytes are 
within n rmal limits. Bl  d gluc se is 92 mg/dL. A chest radi graph d es 
n t sh w any infiltrates. Urinalysis re eals 2+ pr tein, trace ket nes, WBC 
c unt  f greater than 100/hpf, RBC 5 t  10/hpf, nitrite p siti e, and leuk -
cyte esterase p siti e.
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151. What is the m st appr priate first step in management?
a. Administer 1 g intra en us (IV) ceftriax ne
b. Administer 0.3 mg 1:1,000 IM epinephrine
c. Gi e 1 L IV fluid b lus and start br ad spectrum antibi tics
d. Transfuse 1 unit  f packed red bl  d cells (PRBCs)
e. Obtain a n nc ntrast c mputed t m graphy (CT) scan  f the head

152. After administering a t tal  f 3 L  f n rmal saline and br ad- 
spectrum antibi tics thr ugh her peripheral IV line, the patient’s BP is  
82/60 mm Hg. Y u suspect that the patient is in septic sh ck due t  an acute 
urinary tract infecti n. Which  f the f ll wing is the next m st appr priate 
c urse  f acti n t  manage this patient?
a. Start a n repinephrine infusi n t  increase the BP gi en the l w syst lic BP 

despite fluid resuscitati n
b. Prepare t  transfuse uncr ssed matched PRBC t  increase  xygen-carrying 

capacity gi en the l w hemat crit
c. Place a central  en us line int  the right internal jugular  ein t  measure CVP
d. Start a d pamine infusi n t  increase the BP gi en the l w syst lic BP despite 

fluid resuscitati n
e. Place a central  en us line int  the right internal jugular  ein t  measure mixed 

 en us  xygen saturati n (Svo2)

153. A 40-year- ld man with insulin-dependent diabetes mellitus (IDDM) 
presents t  the ED with c mplaints  f 2 days  f increasingly se ere perineal 
pain and subjecti e fe ers. His BP is 95/55 mm Hg, HR is 118 beats/minute, 
RR is 24 breaths/minute, and temperature is 103.4°F. The p int- f-care (POC) 
gluc se reading is “high.” Physical examinati n dem nstrates crepitus   er 
his medial thighs. There is widespread erythema and purple disc l rati n 
with sharp demarcati n   er his scr tum. His scr tum is markedly tender, 
warm, and edemat us. Which  f the f ll wing is the m st likely diagn sis?
a. Cutane us candidiasis
b. F urnier gangrene
c. Phim sis
d. Paraphim sis
e. Testicular t rsi n

The following scenario applies to questions 154 and 155.

A 55-year- ld man with a hist ry  f diabetes presents c mplaining  f left 
knee pain se eral days f ll wing a fall fr m standing height. The patient 
was br ught t  the ED by ambulance after being f und  n a park bench 
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stating he was unable t  walk because  f the pain. On physical examina-
ti n, there are n  rashes  r external signs  f trauma. His left knee is warm, 
diffusely tender, and sw llen with a large effusi n. He has pain  n passi e 
range  f m ti n and is refusing t  walk. His BP is 150/85 mm Hg, HR is  
105 beats/minute, RR is 16 breaths/minute, and temperature is 102.7°F. 
POC gluc se is 89 mg/dL.

154. Which  f the f ll wing is the m st definiti e diagn stic test?
a. Knee radi graphs
b. Magnetic res nance imaging (MRI)
c. Erythr cyte sedimentati n rate (ESR) and C-reacti e pr tein (CRP)
d. Arthr centesis
e. B ne scan

155. Y u  btain syn  ial fluid fr m his knee j int  ia aspirati n. Which 
 f the f ll wing syn  ial fluid results is m st indicati e  f a diagn sis  f 
septic arthritis?
a. Clear appearance; 300 WBC/mm with 20% PMNs, gluc se 95
b. Turbid appearance; 5,000 WBC/mm with 80% PMNs, gluc se 80
c. Turbid appearance; 40,000 WBC/mm with 80% PMNs, gluc se 80
d. Turbid appearance; 80,000 WBC/mm with 90% PMNs, gluc se 40
e. Turbid appearance; 40,000 WBC/mm with 50% PMNs, gluc se 50

156. A 35-year- ld w man with systemic lupus erythemat sus (SLE) is 
br ught t  the ED by her br ther f r fe er and c nfusi n. Physical exami-
nati n re eals fe er, tachycardia, a waxing and waning mental status, pete-
chiae   er her  ral muc sa, pall r, and mildly heme-p siti e st  l. Her 
urinalysis is p siti e f r bl  d, red cell casts, and pr teinuria. Lab rat ry 
results re eal bl  d urea nitr gen (BUN)  f 40 mg/dL and creatinine  f 
2 mg/dL. Her bilirubin is ele ated (unc njugated > c njugated) and her 
internati nal n rmalized rati  (INR) is 0.98. Her c mplete bl  d c unt 
re eals WBC 12,000/µL, hemat crit 29%, and platelet c unt 17,000/µL 
with schist cytes  n the peripheral smear. Which  f the f ll wing is the 
m st appr priate next step in management?
a. Admit t  the intensi e care unit (ICU) and  rder plasmapheresis
b. Admit t  the ICU and begin platelet transfusi n
c. Admit t  the ICU f r c rtic ster id infusi n, transfusi n  f platelets, and 

pr mpt surgical c nsultati n f r emergent splenect my
d. Admit t  the ICU f r emergent hem dialysis
e. Perf rm a lumbar puncture (LP) f r analysis  f cerebr spinal fluid (CSF)
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The following scenario applies to questions 157 and 158.

A 30-year- ld w man presents t  the ED with fe er, headache, a “sunburn-
like” rash, and c nfusi n. A friend states that the patient has c mplained 
 f nausea,   miting, diarrhea, and a s re thr at   er the past few days. Her 
last menstrual peri d began 4 days ag . Vital signs are BP 80/45 mm Hg, 
HR 110 beats/minute, RR  f 18 breaths/minute, and temperature  f 103°F. 
On physical examinati n, y u n te an ill-appearing w man with a diffuse 
blanching erythr derma. Her neck is supple with ut signs  f meningeal 
irritati n. On pel ic examinati n, y u rem  e a tamp n. Y u n te a fine 
desquamati n  f her skin, especially   er the hands and feet, and hyper-
emia  f her  r pharyngeal, c njuncti al, and  aginal muc us membranes. 
Lab rat ry results re eal a creatine ph sph kinase (CPK)  f 5000, WBC 
15,000/µL, platelets 90,000/µL, BUN 40 mg/dL, creatinine 2 mg/dL, and 
ele ated li er enzymes. Y u suspect the diagn sis  f t xic sh ck syndr me 
and initiate IV fluids.

157. Y ur antibi tic c  erage sh uld target which  f the f ll wing caus-
ati e  rganisms?
a. Staphylococcus aureus
b. Rickettsia rickettsii
c. Streptococcus pyogenes
d. Neisseria meningitidis
e. Neisseria gonorrhoeae

158. Gi en y ur desire t  halt rapidly pr liferating bacteria and neutralize 
the inflammat ry resp nse  f the b dy t  the t xin released, which  f the 
f ll wing antibi tics is typically used as first-line therapy in t xic sh ck 
syndr me?
a. Penicillin
b. Ceftriax ne
c. Metr nidaz le
d. Clindamycin
e. Am xicillin-Cla ulanate

159. A 32-year- ld diabetic man presents t  the ED with a fe er and  
1 week  f increasing right f  t pain. He stepped  n a nail while running in 
tennis sh es 2 weeks ag . The nail went thr ugh his sh e and punctured the 
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b tt m  f his f  t, but he did n t seek treatment at that time. On physical 
examinati n, his heel is mildly erythemat us and diffusely tender t  palpa-
ti n, with   erlying warmth and edema. There is a small am unt  f puru-
lent drainage thr ugh the puncture h le in his heel. A plain radi graph  f 
his f  t dem nstrates a slight lucency  f the calcaneus. He has decreased 
range  f m ti n, but y u are able t  passi ely d rsiflex and plantarflex his 
ankle with ut difficulty. His  ital signs include BP  f 130/75 mm Hg, HR 
 f 98 beats/minute, RR  f 16 breaths/minute, and a temperature  f 101.4°F. 
In additi n t  antibi tic c  erage against S aureus, therapy sh uld include 
treatment against which  f the f ll wing  rganisms?
a. Salmonella
b. Pseudomonas aeruginosa
c. Herpes simplex  irus
d. Listeria monocytogenes
e. Pasteurella multocida

160. A 75-year- ld w man is transferred t  y ur ED fr m the l cal nurs-
ing h me f r fe er, c ugh, and increasing lethargy. O er the past 3 days, 
the nursing h me staff n ticed increasing yell w sputum and decreasing 
urine  utput fr m the patient. Her BP is 118/75 mm Hg, HR is 105 beats/
minute, RR is 24 breaths/minute, temperature is 100.9°F, and pulse  xygen-
ati n is 94%  n r  m air. On examinati n, auscultati n  f the lungs re eals 
bibasilar crackles. Lab rat ry results re eal WBC 14,500/µL, hemat crit 
39%, platelets 250/µL, s dium 132 mEq/L, p tassium 3.5 mEq/L, chl ride 
100 mEq/L, bicarb nate 18 mEq/L, BUN 27 mg/dL, creatinine 1.5 mg/dL, 
and gluc se 85 mg/dL. Serum lactate is 4.7 mm l/dL. Chest radi graphy 
re eals bilateral l wer l be infiltrates. Based  n this patient’s presentati n, 
which  f the f ll wing is the m st likely diagn sis?
a. H spital-acquired pneum nia (HAP)
b. C mmunity-acquired pneum nia (CAP)
c. Health care–ass ciated pneum nia (HCAP)
d. Ventilat r-ass ciated pneum nia (VAP)
e. Atypical pneum nia
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161. A 55-year- ld man presents t  the ED with fe er, dr  ling, tris-
mus, and a sw llen neck. He rep rts a f ul taste in his m uth caused by a 
t  th extracti n 2 days ag . On physical examinati n, the patient appears 
anxi us. He has bilateral submandibular swelling and ele ati n and pr -
trusi n  f the t ngue. He appears “bull-necked” with tense and markedly 
tender edema and brawny indurati n  f the upper neck, and he is tender 
  er the l wer sec nd and third m lars. There is n  cer ical lymphade-
n pathy. The lungs are clear t  auscultati n with g  d air m  ement. His 
 ital signs are BP 140/85 mm Hg, HR 105 beats/minute, RR 26 breaths/
minute, and temperature 102°F. Which  f the f ll wing is the m st appr -
priate next step in management?
a. Administer IV antibi tics and  btain a s ft tissue radi graph  f the neck
b. Perf rm incisi n and drainage,  btain a sample f r culture, and administer IV 

antibi tics
c. Administer IV antibi tics and  btain a CT scan  f the neck
d. Administer IV antibi tics,  btain a CT scan  f the neck, and  btain an emergent 

ENT c nsult
e. Secure his airway, administer IV antibi tics, and  btain an emergent ENT 

c nsult

162. A 67-year- ld w man with a hist ry  f ster id-dependent COPD, 
n ninsulin-dependent diabetes, and hypertensi n presents t  the ED with 
c mplaints  f a painful, red, sw llen left l wer leg. She states she n ted 
a “bug bite” in that area 1 week ag  and since then has had gradually 
increasing sympt ms. On examinati n, y u n te a 12 cm × 10 cm sharply 
demarcated area  f blanching erythema, warmth, and tenderness  n the 
medial thigh with ascending erythema t  the gr in. Y u als  n te tender 
aden pathy in the left inguinal regi n. Her BP is 90/55 mm Hg, HR is  
105 beats/minute, RR is 24 breaths/minute, temperature is 102.4°F, and 
pulse  xygenati n is 98%  n r  m air. Lab rat ry results re eal WBC 
19,500/µL, hemat crit 39%, platelets 175/µL, s dium 132 mEq/L, p tas-
sium 3.5 mEq/L, chl ride 100 mEq/L, bicarb nate 14 mEq/L, BUN  
32 mg/dL, creatinine 1.7 mg/dL, and gluc se 455 mg/dL. Serum lactate is 
3.5 mm l/dL. Which  f the f ll wing best describes her clinical state?
a. Systemic inflammat ry resp nse syndr me (SIRS)
b. Sepsis
c. Se ere sepsis
d. Septic sh ck
e. Multiple  rgan dysfuncti n syndr me (MODS)
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163. A 37-year- ld man presents t  the ED with c mplaints  f 2 days  f a 
s re thr at and subjecti e fe er at h me. He denies c ugh  r   miting. His 
BP is 130/75 mm Hg, HR is 85 beats/minute, RR is 14 breaths/minute, and 
temperature is 101°F. He has diffuse t nsillar swelling and bilateral exu-
dates with bilaterally enlarged and tender lymph n des  f the neck. Which 
 f the f ll wing is the next best step in management?
a. Administer penicillin and discharge the patient with ut further testing
b. Perf rm a rapid antigen test; if negati e, c nfirm with a thr at culture
c. Perf rm a rapid antigen test; if negati e, administer penicillin and discharge the 

patient
d. Perf rm a rapid antigen test; if p siti e, administer penicillin and discharge the 

patient
e. Discharge the patient with ut treatment  r further testing

164. A 37-year- ld man wh  just finished a full c urse  f penicillin f r 
pharyngitis presents t  the ED requesting t  be checked  ut again. He  
states he t  k the antibi tics exactly as prescribed by his primary care phy-
sician (PCP). Initially, he felt s mewhat impr  ed, but   er the last 2 t   
3 days has had increased pain and pr gressi e difficulty swall wing. His 
BP is 130/65 mm Hg, HR is 95 beats/minute, RR is 16 breaths/minute, tem-
perature is 100.1°F, and  xygen saturati n is 99%. The patient is in n  acute 
distress, but y u  isualize swelling  f the right t nsillar arch and de iati n 
 f the u ula t  the left. Re iew  f his rec rds re eals a thr at culture that 
was p siti e f r Streptococcus. Which  f the f ll wing is the m st appr pri-
ate next step in management?
a. Perf rm needle aspirati n, prescribe a new antibi tics, and ha e him return in 

24 h urs
b. Gi e IV m rphine and IV antibi tics, and  bser e him in the ED f r 6 h urs
c. Admit him f r incisi n and drainage in the OR under general anesthesia
d. Switch his antibi tic t  clindamycin and ha e him return in 24 h urs
e. Order a CT scan  f the neck, c ntinue the penicillin, and ha e him return in  

24 h urs
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165. A 45-year- ld w man presents t  the ED c mplaining  f 3 days  f 
fe er, w rsening thr at pain, and  dyn phagia. She sits  n a chair, lean-
ing f rward with her m uth slightly  pen. She is refusing t  swall w and  
has a cup  f sali a and a b x  f facial tissues at her side. Vitals are BP  f 
110/70 mm Hg, HR  f 120 beats/minute, RR  f 22 breaths/minute, tem-
perature  f 102.8°F, and  xygen saturati n  f 99%  n r  m air. Y u n te a 
slight wheezing n ise c ming fr m her anteri r neck. Her   ice is h arse 
and she is unable t   pen her m uth fully, making her examinati n quite 
difficult. Fr m what y u can  isualize, her p steri r  r pharynx is m der-
ately hyperemic, with ut exudates  r t nsillar enlargement. Which  f the 
f ll wing is the m st likely diagn sis?
a. Retr pharyngeal abscess
b. Perit nsillar abscess
c. Epigl ttitis
d. Pharyngitis
e. Laryng tracheitis

The following scenario applies to questions 166 and 167.

A 42-year- ld IV drug user presents t  the ED with fe er, chills, pleuritic 
chest pain, myalgias, and general malaise. The patient’s  itals include an BP 
 f 110/65 mm Hg, HR  f 110 beats/minute, RR  f 18 breaths/minute, and 
temperature  f 103.4°F. Physical examinati n is n table f r retinal hem-
 rrhages, petechiae  n the c njuncti ae and muc us membranes, a faint 
syst lic ejecti n murmur, and splen megaly.

166. Which  f the f ll wing is the m st likely diagn sis?
a. Disseminated g n rrhea
b. My carditis
c. Pericarditis
d. Infecti us m n nucle sis
e. End carditis

167. Which  f the f ll wing is the m st sensiti e imaging m dality f r 
making this diagn sis?
a. Transth racic ech cardi gram
b. CT angi graphy  f the chest
c. Chest x-ray
d. VQ scan
e. Transes phageal ech cardi gram
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168. A 51-year- ld diabetic man c mplains  f intense right-ear pain and 
discharge. On physical examinati n, his BP is 145/65 mm Hg, HR 91 beats/
minute, and temperature 101°F. He withdraws when y u retract the pinna 
 f his ear. The external audit ry canal is erythemat us, edemat us, and 
c ntains what l  ks like friable granulati n tissue. The tympanic mem-
brane is partially  bstructed but appears t  be erythemat us. Y u make the 
presumpti e diagn sis  f necr tizing (malignant)  titis externa. Which  f 
the f ll wing statements regarding this c nditi n is true?
a. It is an unc mm n c mplicati n  f  titis media in  therwise healthy patients.
b. The mainstay  f treatment is  utpatient with  ral antibi tics.
c. Cranial ner e IX palsy is the m st c mm n c mplicati n.
d. Pseudomonas aeruginosa is the m st c mm n causati e  rganism.
e. Hearing l ss is the m st c mm n c mplicati n.

The following scenario applies to questions 169 and 170.

A 26-year- ld w man presents t  the ED with fe er, malaise, and an e  l ing 
rash in the right axilla that she initially th ught was fr m an insect bite that 
she recei ed while hiking 1 week ag . She c mplains  f generalized fatigue, 
nausea, headache, and j int pain   er the past se eral days. Her  itals are 
BP  f 120/75 mm Hg, HR  f 75 beats/minute, RR  f 16 breaths/minute, and 
temperature  f 101°F. On physical examinati n, she is awake and alert, with 
a n nf cal neur l gic examinati n. Her neck is supple, but she is diffusely 
tender   er the sh ulder, knee, and hip j ints bilaterally with ut any distinct 
effusi ns. Her abd men is s ft and n ntender. She has a 9-cm erythemat us 
annular plaque with partial central clearing and a bright red  uter b rder and 
a target center under her right axilla.

169. Which  f the f ll wing is the next best step?
a. Treat empirically with IV antibi tics and c nsult dermat l gy f r a bi psy
b. Treat empirically with cephalexin f r 10 days and arrange PCP f ll w-up
c. Treat empirically with d xycycline f r 21 days and arrange PCP f ll w-up
d. Treat empirically with prednis ne and diphenhydramine, and arrange PCP 

f ll w-up
e. Perf rm ser l gic testing f r Borrelia burgdorferi and arrange PCP f ll w-up
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170. Which  f the f ll wing is a well-kn wn and life-threatening c mpli-
cati n  f this disease?
a. Third degree heart bl ck
b. End carditis
c. My sitis
d. Pulm nary necr sis
e. GI hem rrhage

171. A 54-year- ld man with a hist ry  f hepatitis C, alc h l abuse, and 
cirrh tic ascites presents with increasing abd minal girth and pain. He 
c mplains  f increasing difficulty breathing, especially when lying d wn, 
caused by w rsening ascites. On physical examinati n, the patient is 
cachectic and appears  lder than his stated age. He has a diffusely tender 
abd men and tense ascites. The li er is palpable 4 cm bel w the c stal mar-
gin. Vitals include a BP  f 110/65 mm Hg, HR  f 110 beats/minute, RR  f 
22 breaths/minute, and temperature  f 102°F. Which  f the f ll wing is the 
m st c mm n  rganism seen in sp ntane us bacterial perit nitis?
a. Pseudomonas aeruginosa
b. Enterococcus
c. Streptococcus pneumoniae
d. Enter bacteriaceae
e. Streptococcus viridians

172. An  therwise healthy 3-year- ld girl with a 3-day hist ry  f URI 
sympt ms and 2 days  f “barking c ugh” presents with fe er and dr  l-
ing. Patient’s m ther rep rts   er the past 2 t  3 h urs, the child has had 
a significant increase in fe er and is n w dr  ling and will n t lie flat due 
t  difficulty breathing. The child appears lethargic, h we er is sitting up, 
leaning f rward, and dr  ling. Vitals include a BP 90/60 mm Hg, HR  f  
140 beats/minute, RR  f 40 breaths/minute, and temperature  f 104.1°F. 
What is the m st likely diagn sis?
a. Cr up
b. Retr pharyngeal abscess
c. Perit nsillar abscess
d. Epigl ttitis 
e. Bacterial tracheitis
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The following scenario applies to questions 173 and 174.

A 14-day- ld ne nate presents with his parents with a 4-h ur hist ry  f 
fe er. Parents rep rt n ticing that he “felt warm” and was ha ing c pi us 
nasal secreti ns while feeding. His rectal temperature at h me was 102.3°F. 
They rep rt n  abn rmalities during the pregnancy and a n rmal sp n-
tane us  aginal deli ery at term. The ne nate appears lethargic and has 
m ttled extremities, but is h t t  the t uch. Vitals include BP  f 74/48 mm 
Hg, HR  f 170 beats/minute, RR  f 40 breaths/minute, and temperature  f 
102.9°F.

173. Which  f the f ll wing is the m st appr priate next steps in  
management?
a. Gi e a 20 cc/kg IV fluid b lus, administer br ad spectrum IV antibi tics, and 

admit the patient t  the NICU
b. Obtain bl  d cultures, administer br ad spectrum intramuscular (IM) antibi t-

ics, and discharge h me with cl se f ll w-up the next day m rning
c. Gi e a 20 cc/kg IV fluid b lus,  btain bl  d and urine cultures, administer br ad 

spectrum IV antibi tics, and admit t  the NICU
d. Gi e a 20 cc/kg IV fluid b lus,  btain bl  d and urine cultures,  btain CSF  ia 

LP and send f r culture, administer br ad spectrum IV antibi tics, and admit t  
the NICU

e. Gi e a 20 cc/kg IV fluid b lus,  btain bl  d and urine cultures, administer br ad 
spectrum IV antibi tics, and discharge h me with cl se f ll w-up the next day 
m rning

174. Which pair  f antibi tics is the m st appr priate t  empirically 
administer t  this patient?
a. Ceftriax ne and azithr mycin
b. Ampicillin and d xycycline
c. Cef taxime and ampicillin
d. Piperacillin-taz bactam and  anc mycin
e. Ceftriax ne and  anc mycin
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175. An  therwise healthy 20-year- ld man presents with a s re thr at, 
fatigue, and malaise. The patient states he has ne er seen a d ct r bef re. 
On examinati n, there are white plaques  n an erythemat us base partially 
 isualized in the p steri r  r pharynx. Y u are c ncerned f r underlying 
HIV and  rder ELISA testing. If p siti e, he will underg  a Western Bl t t  
c nfirm the diagn sis. The retically, if the sensiti ity  f the ELISA test is 
90% and the specificity  f the test is 30%, in a p pulati n  f 100 pe ple  f 
which 10 actually ha e HIV, h w many  f these patients w uld ha e a false 
p siti e HIV diagn sis with ELISA testing al ne?
a. 1 patient
b. 9 patients
c. 63 patients
d. 27 patients
e. 50 patients

176. A 30-year- ld man presents with fe er, altered mental status, and 
in  luntary m  ements. Patient’s wife states he had a s re thr at and fe er 
se eral days pri r, which res l ed; h we er, the fe er has returned and he 
n w has writhing m  ements  f his arms and t rs . On examinati n, the 
patient is restless, warm t  the t uch, has an erythemat us annular rash 
 n his trunk and inner arms, and has writhing m  ements  f his upper 
extremities. Vitals include BP  f 110/70 mm Hg, HR  f 120 beats/minute, 
RR  f 30 breaths/minute, and temperature  f 102.4°F. Which  f the f ll w-
ing sets  f examinati ns and lab rat ry findings w uld all w y u t  make 
a presumpti e diagn sis  f rheumatic fe er?
a. P siti e ASO titer, ch rea, fe er, and ele ated ESR
b. P siti e rapid strep antigen test, p lyarthritis, and fe er
c. P siti e ASO titer, ch rea, and ele ated CRP
d. P siti e rapid strep antigen test, subcutane us n dules, and arthralgias
e. P siti e ASO titer, fe er, arthralgias, ele ated ESR
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Answers

150. The answer is c. Epidural abscesses are m st c mm nly f und in 
immunocompromised patients (ie, diabetics), IV drug users, and the 
elderly. Signs and sympt ms  f epidural abscess usually de el p   er 1 t  
2 weeks and include fe er, l calized pain, and pr gressi e weakness. An 
ele ated WBC c unt is als  c mm nly seen. MRI is the m st useful diag-
n stic test. S aureus is the m st c mm n causati e  rganism, f ll wed by 
gram-negati e bacilli and tubercul sis bacillus.

Fibr myalgia (a) is a c mm n cause  f chr nic back pain, but  ne 
w uld n t expect the physical findings (weakness and/ r hyperreflexia) 
 r lab rat ry abn rmalities. Inflammat ry c nditi ns, including anky-
l sing sp ndylitis (b), may cause back pain. The key findings in this dis-
ease include gradual  nset  f m rning stiffness impr  ed with exercise in 
a patient y unger than 40 years. On physical examinati n, these patients 
may ha e limited back flexi n, reduced chest expansi n, and sacr iliac 
j int tenderness, all  f which are n nspecific. Fe er and weakness w uld 
n t be expected. Back pain may result fr m  ertebral c mpressi n fractures  
(d). These may be sec ndary t  trauma  r may be atraumatic in a patient 
with  ste p r sis. Oste p r tic c mpressi n fractures usually in  l e 
patients  lder than 70 years  r patients with acquired b ne weakness (ie, 
pr l nged ster id use). Metastatic lesi ns (e) in ade the spinal b ne marr w, 
leading t  c mpressi n  f the spinal c rd. M st c mm n primary tum rs 
include the breast, lung, thyr id, kidney, pr state (easily remembered by 
the acr nym “BLT with K sher pickles”), as well as lymph ma and mul-
tiple myel ma. Maintain a high le el  f suspici n f r any cancer patient wh  
de el ps back pain; these patients must be in estigated f r spinal metastases.

151. The answer is c. The treatment f r sepsis has e  l ed c nsider-
ably   er the past 10+ years with emphasis  n the early rec gniti n and 
aggressi e therapy. This appr ach is kn wn as early goal-directed therapy 
(EGDT). EGDT emphasizes early rec gniti n  f patients with p tential 
sepsis in the ED, early br ad-spectrum antibi tics, and a rapid crystal-
l id fluid b lus, f ll wed by g al-directed therapy f r th se patients wh  
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remain hyp tensi e  r se erely ill after this initial therapy. EGDT specifi-
cally in  l es m nit ring  f central  en us pressure (CVP),  as press r 
administrati n if the patient remains hyp tensi e with a mean arterial 
pressure (MAP < 65), and measuring central  en us  xygen saturati n 
(S  2)  ia a central  en us catheter t  guide need f r in tr pic supp rt. 
The extensi e m nit ring  f EGDT has been sh wn t  be unnecessary by 
se eral recent trials (PROCESS, etc.). The key tenants  f resuscitati n in 
sepsis remain early fluid resuscitati n and IV antibi tics (c).

This patient is exhibiting signs  f sepsis and sh uld recei e IV fluid 
b luses and br ad-spectrum antibi tics. Ceftriax ne (a) may be an appr -
priate agent; h we er, it w uld be ad isable t  start br ad gi en e idence 
 f sepsis and then narr w the antibi tic ch ice as the patient stabilizes and 
cultures/susceptibilities return. Epinephrine at a d se  f 0.3 mg  f 1:1,000 IM 
(b) is the appr priate treatment f r anaphylaxis. PRBCs (d) can be trans-
fused if there is e idence  f p  r  xygen deli ery t  the tissues and if the 
hem gl bin is less than 7. A CT scan (e) is n t indicated at this time as 
the m st reas nable explanati n f r the patient’s change in mental status 
is the acute infecti n and hem dynamic changes and there is a great deal  
 f risk in  l ed in m  ing a hem dynamically unstable patient t  the CT 
scanner.

152. The answer is a. Vas press r therapy (a) sh uld be started after the 
patient recei es a t tal  f 2 t  3 L  f IV n rmal saline fluid b luses and 
remains hyp tensi e with a mean arterial pressure (MAP)  f less than  
65 mm Hg in  rder t  impr  e BP and end- rgan/tissue perfusi n.  
Norepinephrine is the vasopressor of choice in septic shock.

Packed RBCs (b) can be transfused if there is e idence  f p  r  xygen 
deli ery t  the tissues and if the hem gl bin is less than 7; h we er, that is 
n t the case in this patient and s  bl  d is n t indicated at this time. A cen-
tral line (c) is indicated in this patient f r administrati n  f  as press rs— 
n t f r measurement  f CVP as it has been sh wn in the recent literature 
that such cl se m nit ring is n t useful in directing ED resuscitati n  f 
septic patients. D pamine (d) used t  be the  as press r  f ch ice in  
sepsis; h we er, it has fallen  ut  f fa  r as it has been sh wn t  in-
crease m rtality when c mpared t  n repinephrine. Norepinephrine is 
theref re the  as press r  f ch ice in fluid-unresp nsi e septic sh ck.  
M nit ring  f central  en us  xygen saturati n (e) has als  fallen  ut  f 
fa  r as it was als  sh wn in recent literature t  n t c n ey a benefit in 
patients with septic sh ck.
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153. The answer is b. Fournier syndrome (als  kn wn as Fournier gan-
grene) is a polymicrobial necrotizing fasciitis  f the perineal subcuta-
neous tissue that  riginates fr m the skin, urethra,  r rectum. It is m re 
c mm n in male patients and usually begins as a simple abscess  r benign 
infecti n that quickly spreads, especially in an immun c mpr mised 
patient (ie, diabetic). If n t pr mptly diagn sed, it can lead t  end-artery 
thr mb sis in the subcutane us tissue and widespread necr sis. Treat-
ment includes aggressi e fluid resuscitati n; br ad-spectrum antibi tics t  
c  er Gram-p siti e, Gram-negati e, and anaer bic bacteria; wide surgical 
debridément; and, p ssibly, hyperbaric  xygen therapy.

Cutane us candidiasis (a) is c mm n in diabetics with p  rly  
c ntr lled bl  d sugar and may be a presenting c mplaint in new- nset 
diabetes. H we er, this rash is n nt xic, with ut systemic signs and symp-
t ms, and  ften limited t  m ist areas such as between skin f lds. Phim sis 
(c) is a chr nic c nditi n in which the f reskin cann t be retracted fr m 
the glans penis and can lead t  urinary retenti n. Paraphim sis (d) is the 
inability t  reduce the pr ximal f reskin   er the glans penis (the f reskin 
bec mes “stuck” behind the glans penis). It may lead t  decreased arte-
rial fl w and e entual gangrene. Testicular t rsi n (e) is the twisting  f a 
testicle  n its r  t that usually  ccurs during strenu us acti ity  r f ll w-
ing trauma, but can  ccasi nally  ccur during sleep. It is m st c mm n in 
infants and y ung adults.

154. The answer is d. This patient is exhibiting the c mm n signs and 
sympt ms  f septic arthritis, an infecti n  f a j int space, m st c mm nly 
the knee, f ll wed by the hip, sh ulder, and wrist. Preexisting arthritis  
(ie,  ste arthritis  r rheumat id arthritis), immun c mpr mised states  
(ie, alc h lism, diabetes,  r cancer), and risky sexual beha i r are risk fac-
t rs f r the de el pment  f septic arthritis. Patients present with a warm, 
tender, erythemat us, sw llen j int and pain with passi e range  f m ti n. 
Fe er and chills are c mm n. Arthrocentesis is diagn stic with j int 
fluid dem nstrating a WBC c unt greater than 50,000/µL with m re than  
75% granul cytes. S aureus remains the pred minant path gen f r all age 
gr ups. H we er, in y ung adults g n c ccal septic arthritis is c mm n 
and sh uld als  be included in the selecti n  f antibi tic c  erage. Patients 
with septic arthritis sh uld recei e a first d se  f antibi tics in the ED pri r 
t  admissi n. If a c incident cellulitis is present   er the in  l ed j int, 
arthr centesis may need t  be delayed.
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Plain radi graphs (a) sh uld be  btained t  identify any underlying 
 ste myelitis  r j int disease, but are  ften n ndiagn stic in acute septic 
arthritis. MRI (b) plays n  r le in the diagn sis  f acute septic arthritis 
but may be useful in e aluating f r chr nic disease,  ste myelitis, and 
 ther muscul skeletal injuries in  l ing the knee. The ESR and CRP  
(c) are  ften ele ated in septic arthritis and can be trended t  assess treat-
ment success, but neither is specific  r diagn stic. A b ne scan (e) is useful 
in the detecti n  f  ste myelitis that may n t be immediately apparent  n 
a plain radi graph, but is n t sensiti e in the diagn sis  f septic arthritis.

155. The answer is d. In septic arthritis, the syn  ial fluid is typically 
cl udy, has a high WBC (> 50,000 WBC/mm), a predominance of PMNs, 
and a low glucose when c mpared t  serum. In this questi n, the fluid that 
is turbid in appearance has a WBC > 50,000 per mm with 90% PMNs and 
a l w gluc se le el.

The f ll wing table dem nstrates what the syn  ial fluid fr m arthr -
centesis sh uld l  k like f r  ari us j int pr blems.

Condition  Appearance  WBCs/mm
% 
PMNs

Glucose  
% of  
Serum 
Level  Crystals

N rmal  Clear  <200  <25  95-100  N ne
Degenerati e 
(N ninflammat ry)  Clear  <400  <25  95-100  N ne
Acute G ut  Turbid  2000-5000  >75  80-100  Negati ely 

bifringent, 
needle-like

Pseud g ut  Turbid  5000-50,000  >75  80-100  P siti ely 
bifringent, 
rh mb id

Septic Arthritis  Purulent/
Turbid

>50,000  >75  <50  N ne

Inflammat ry 
Arthritis (Ex: 
Rheumat id)

Turbid  5000-50,000  50-75  75  N ne

Degenerati e j int disease is reflected in the syn  ial fluid  f ch ice 
(a). Ch ice (b) represents g ut. Ch ice (c) represents pseud g ut. Ch ice 
(e) represents inflammat ry arthritis. 
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156. The answer is a. This patient has thrombotic thrombocytopenic 
purpura (TTP), caused by increased platelet destructi n. In TTP, platelet-
fibrin thr mbi dep sit in  essel and cause injury t  RBCs and platelets, 
resulting in micr angi pathy hem lytic anemia and thr mb cyt penia. 
Patients tend t  be females wh  are 10 t  45 years  f age. Risk fact rs include 
pregnancy, aut immune dis rders (ie, SLE), infecti n, all genic b ne mar-
r w transplantati n, malignancy, and medicati ns (ie, quinine, cl pid grel,  
and ticl pidine). The pentad includes fever (micr angi pathic hem lytic) 
anemia, thrombocytopenia, renal failure, and neurologic changes (fluc-
tuating sympt ms with a waxing and waning mental status). Unf rtunately, 
 nly 40%  f patients presents with the classic pentad. Untreated, TTP carries 
a m rtality rate up t  80%. Alth ugh ster ids, splenect my, antic agula-
ti n, and exchange transfusi n ha e been attempted, daily plasmapheresis 
until platelet c unt n rmalizes is the current initial treatment  f ch ice. In 
additi n, RBCs may be transfused in patients with sympt matic anemia. 
All patients with TTP sh uld be admitted t  an ICU f r cl se m nit ring 
 f acute bleeds.

The initial therapy f r TTP generally d es n t include platelet transfu-
si n (b), as this c uld w rsen the c nditi n and increase m rtality. H w-
e er, platelets sh uld be administered in patients with a life-threatening 
bleed. C rtic ster ids and splenect my (c) are used in refract ry cases, but 
are n t c nsidered appr priate initial treatments. Fe er and altered mental 
status may indicate meningitis, but this patient has  ther signs and symp-
t ms c nsistent with TTP. A lumbar puncture (LP) (e) c uld be danger us 
gi en the  ery l w platelet c unt and presumpti e treatment sh uld be pr -
 ided if there is c ncern f r meningitis. Hem dialysis (d) is n t a treatment 
f r TTP.

157. The answer is a. This patient suffers fr m toxic shock syndrome 
(TSS), a t xin-mediated systemic inflammat ry resp nse that results in 
se ere, rapidly pr gressi e, life-threatening high fe ers, diffuse macular 
erythr derma, pr f und hyp tensi n, desquamati n, and multisystem 
dysfuncti n (including   miting  r diarrhea, se ere myalgias, muc us 
membrane hyperemia, renal  r hepatic dysfuncti n, decreased platelets, 
and dis rientati n). TSS was initially rec gnized as a disease  f y ung, 
healthy, menstruating w men, in which tamp n use increased the risk 
33 times. With increased awareness and changes in tamp n c mp siti n, 
cases  f TSS ha e declined   er the past 20 years. An exotoxin pr duced 
by S aureus is the presumed cause in menstrual-related TSS (MRTSS) 
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and tw  end t xins ha e been implicated in n n–menstrual-related TSS 
(NMRTSS). TSS sh uld be c nsidered in any unexplained febrile illness 
ass ciated with erythr derma, hyp tensi n, and diffuse  rgan path l gy. 
Patients with MRTSS usually present between the third and fifth day  f 
menses. In se ere cases, headache is the m st c mm n c mplaint. The 
rash is a diffuse, blanching erythr derma,  ften described as painless “sun-
burn” that fades within 3 days and is f ll wed by desquamati n, especially 
 f the palms and s les. F r se ere cases, treatment includes aggressi e IV 
fluid resuscitati n, IV clindamycin, and h spital admissi n in a m nit red  
setting.

R cky M untain sp tted fe er (RMSF) (b) is caused by R rickettsii, 
which is transmitted by ticks. The  rganism multiplies in end thelial cells 
lining small  essels, causing generalized  asculitis as well as headache, fe er, 
c nfusi n, rash, myalgias, and sh ck. The rash usually appears  n days 2 
t  3, initially  n the wrists, ankles, palms, and s les, spreading rapidly t  
the extremities and trunk. Lesi ns begin as small, erythemat us blanch-
ing macules that bec me macul papular and petechial. The l cati n and 
type  f rash, al ng with the hist ry distinguish RMSF fr m TSS. Ser l gic 
tests are c nfirmat ry, but treatment with d xycycline  r chl rampheni-
c l sh uld be started pri r t  c nfirmati n. Strept c ccal scarlet fe er  
(c) is an acute febrile illness primarily affecting y ung children, caused by  
S pyogenes (gr up A strept c cci [GAS]). The “sandpaper” rash  f scar-
let fe er differs fr m the macular sunburn rash  f TSS. The treatment is 
penicillin  r macr lide in penicillin-allergic patients. While S aureus is the 
causati e  rganism  f TSS, a less c mm n, but m re aggressi e, TSS-like 
syndr me, strept c ccal TSS (STSS), has als  been identified. The treat-
ment is similar t  that  f TSS, with aggressi e fluid management al ng with 
IV penicillin and clindamycin. These patients may pr gress t  a necr tiz-
ing fasciitis  r my sitis, requiring surgical inter enti n. Mening c ccemia  
(d) is an infecti us  asculitis caused by disseminated N meningitides, a 
gram-negati e dipl c ccus. Fe er, headache, arthralgias, altered mental 
status, and abn rmal  itals may als  be f und, al ng with neck stiffness. 
There is n  indicati n  f meningeal irritati n in this patient. Further-
m re, the rash  f mening c ccemia is distinctly different fr m that  f TSS, 
in  l ing petechial, hem rrhagic  esicles, macules, and papules with sur-
r unding erythema, especially  n the trunk and extremities. The treatment 
is IV ceftriax ne. Disseminated g n c ccemia (e), usually seen in y ung, 
sexually acti e female patients, is caused by N gonorrhoeae. The rash  f 
g n c ccemia is pustular with an erythemat us base, rather than petechial 
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and hem rrhagic, as are the lesi ns  f RMSF and mening c ccemia. It can 
als  be ass ciated with fe er and arthralgias. The treatment is IV ceftriax-
 ne  r  ral cipr fl xacin.

158. The answer is d. The treatment  f ch ice f r t xic sh ck syn-
dr me is clindamycin gi en that it is effecti e against rapidly pr liferating  
Staphylococcus and Streptococcus species. Other antibi tics may be added 
gi en that there are s me anaer bic species that can c ntribute t  t xic sh ck 
syndr me. Clindamycin w rks against the rapidly pr liferating Staphylococ-
cus and Streptococcus  ariants that m st  ften cause t xic sh ck  syndr me.

B th penicillin (a) and ceftriax ne (b) are effecti e against Gram p si-
ti e; h we er, clindamycin is m re effecti e against the particular species 
in  l ed in t xic sh ck syndr me, which pr liferate rapidly and release 
p tent end t xins and ex t xins. Metr nidaz le (c) is particularly effecti e 
against anaer bes; h we er, the  rganisms that m st c mm nly cause t xic 
sh ck syndr me are aer bes. Am xicillin-Cla ulanate (e) is  ften used t  
treat skin  r HEENT infecti ns by the  ral r ute. In this instance, an IV 
medicati n is needed in  rder t  rapidly deli er a drug t  target the rapidly 
pr liferating Staphylococcus and Streptococcus and the ass ciated p tent 
t xin within the bl  dstream.

159. The answer is b. Osteomyelitis is an infecti n  r inflammati n  f 
a b ne with an incidence f ll wing plantar puncture w unds  f 0.1% t  
2%. Pain, swelling, fe er, redness, and drainage may all  ccur, but pain is 
the presenting c mplaint in m st cases. Risk fact rs include trauma, sur-
gery, s ft tissue infecti ns, and being immun c mpr mised (ie, HIV, dia-
betes, IVDA, sickle-cell disease, and/ r alc h lism). O erall, S aureus is 
the leading cause  f  ste myelitis, f ll wed by  ari us Streptococcus spe-
cies. Pseudomonas is implicated in specific subp pulati ns (s me ne  
wh  steps on a nail and suffers a puncture wound through footwear, 
th se with implanted  rth pedic pr sthetic de ices, and IV drug abus-
ers). Pseudomonas d es n t appear t  gr w  n puncture  bjects but rather 
appears t  gr w  n the f  twear and may be in culated int  the w und 
when an  bject punctures thr ugh the f  twear as is seen in this questi n.  
Definiti e diagn sis is made by b ne scan, which will dem nstrate  ste -
myelitis within 72 h urs  f sympt m  nset. Radi graphs may be n rmal 
early  n but will dem nstrate peri steal ele ati n within 10 days. ESR 
and CRP are  ften ele ated, but n rmal  r slightly ele ated le els d  n t 
rule  ut the diagn sis and they are m st  aluable in f ll wing resp nse t   
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treatment, as le els sh uld fall as the infecti n res l es. Bl  d cultures, 
which are p siti e in 50%  f cases, sh uld be used t  guide antibi tic  
treatment. All patients with puncture w unds sh uld recei e tetanus  
pr phylaxis.

Patients with sickle-cell disease and asplenism are at higher risk 
f r Salmonella (a)  ste myelitis, alth ugh S aureus remains the m st 
c mm n cause. Herpes simplex  irus (c) d es n t cause  ste myelitis.  
Listeria monocytogenes (d) is a bacteria ass ciated with immun c mpr -
mised indi iduals (particularly in ne nates and elderly) and a cause  f 
meningitis and sepsis. Pasteurella multocida (e) is a c mm n eti l gy  f 
cellulitis f ll wing a cat bite.

160. The answer is c. HCAP is defined as the de el pment  f pneum nia 
in patients with recent c ntact with the health care system (within 90 days), 
including h spitalizati n,  utpatient dialysis,  r residing in a nursing h me 
 r rehabilitati n center. In c mparis n t  CAP, HCAP tends t  be caused 
by  rganisms with higher le els  f resistance. Alth ugh specific treatments 
depend  n l cal resistance patterns, h spital admissi n and initiati n  f 
br ad-spectrum IV antibi tics that includes c  erage f r MRSA are gener-
ally rec mmended.

H spital-acquired pneum nia (a) is defined as the de el pment  f a 
new pneum nia f ll wing at least 48 t  72 h urs in the h spital. It is a c m-
m n cause  f n s c mial infecti n and the m st c mm n cause  f death in 
ICUs. CAP (b) is defined as the de el pment  f pneum nia in any patient 
with ut specific health care c ntact. VAP (d) is defined as a new pneu-
m nia that de el ps in a patient wh  has been  n a  entilat r f r at least  
48 h urs. Atypical pneum nia (e) is caused by  rganisms such as Myco-
plasma pneumoniae,  iruses,  r Legionella, and typically begins as a flu-like 
illness and lack  f signs  f c ns lidati n  n examinati n and radi graphy. 
Patients typically appear n nt xic and can be treated as  utpatients.

161. The answer is e. Ludwig angina (LA) is a p tentially life-threatening 
cellulitis  f the c nnecti e tissue  f the fl  r  f the m uth and neck that 
begins in the submandibular space and is commonly caused by an 
infected or recently extracted tooth. Typically, it is a polymicrobial infec-
ti n in  l ing aer bic and anaer bic bacteria  f the m uth. The m st c m-
m n physical findings are bilateral submandibular swelling and t ngue 
pr trusi n  r ele ati n. A tense edema and brawny indurati n  f the 
neck ab  e the hy id may be present and is described as a “bull neck.” 
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Marked tenderness t  palpati n  f the neck and subcutane us emphysema 
may be n ted. Trismus and fe er are  ften present but usually n  palpable 
fluctuance  r cer ical lymphaden pathy. The in  l ed teeth may be tender 
t  palpati n. Appr priate regimens include high-d se penicillin with met-
r nidaz le,  r cef xitin used al ne. Clindamycin, ticarcillin-cla ulanate, 
piperacillin-taz bactam,  r ampicillin sulbactam may als  be used. Oral 
antibi tics are n t adequate. Imp rtantly, patients with LA sh uld be c n-
sidered t  ha e an unstable airway regardless  f the initial examinati n 
and should never be left alone because airway impairment can suddenly 
 ccur. Signs  f impending airway c mpr mise include strid r, tachypnea, 
dyspnea, dr  ling, and agitati n. Patients sh uld be left sitting upright t  
increase airway diameter and aid with airway pr tecti n. Of n te, the upper 
airway may be se erely dist rted making end tracheal intubati n difficult 
 r imp ssible. Cric thyr t my may als  be difficult due t  the swelling and 
increases the risk  f spreading infecti n int  the mediastinum. Theref re, 
fiberoptic nasotracheal intubation is preferred.

This is a clinical diagn sis. S ft tissue radi graphs (a) and CT scans 
(c and d)  f the neck c nfirm the diagn sis by dem nstrating edema  f 
the affected area, airway narr wing, and gas c llecti ns. H we er, imag-
ing must not delay treatment, c mpr mise the patient’s ability t  pr tect 
their airway (ie, by lying supine f r CT scan),  r place the patient in an 
area where emergent airway management is difficult (ie, radi l gy suite). 
Theref re, these studies sh uld be delayed until the airway is stabilized. 
Pri r t  br ad-spectrum antibi tics, incisi n and drainage (b) was the 
treatment  f ch ice. T day, surgery is used  nly f r th se patients wh  fail 
t  resp nd t  antibi tic therapy  r th se with purulent c llecti ns. In these 
rare cases, surgery, including incisi n and drainage then excisi n  f facial 
planes, w uld best be perf rmed in an  perating r  m (OR), n t at the 
bedside. Additi nally, cultures are  ften  f little utility gi en the p lymicr -
bial nature  f the infecti n.

162. The answer is b. Sepsis represents the systemic inflammat ry 
resp nse, mediated by an inflammat ry cascade triggered by an infecti n 
that   erwhelms the b dy’s regulat ry systems. Initially, this leads t  tachy-
cardia, tachypnea, and fe er, and may pr gress t  sh ck, multi rgan failure, 
and death if n t treated. Sepsis is a c mm n cause  f death in the United 
States with a m rtality rate estimated between 20% and 50%.

Systemic inflammat ry resp nse syndr me (a) is a systemic inflam-
mat ry resp nse t  a  ariety  f clinical insults and can be defined acc rding 
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t   ari us physi l gic parameters, including ele ated ( r l wered)  ral 
temperature, RR greater than 20 breaths/minute, HR greater than 90 beats/
minute,  r ele ated WBC c unt ( r bandemia). Se ere sepsis (c) is defined 
as sepsis with  ne  r m re signs  f  rgan dysfuncti n, hyp perfusi n,  r 
hyp tensi n such as metab lic acid sis, acute alterati n in mental sta-
tus,  r respirat ry distress syndr me. Se ere sepsis is als  indicated by a 
serum lactate  f greater than 4.0 mm l/dL. Septic sh ck (d) is defined as 
se ere sepsis with hyp tensi n that is unresp nsi e t  fluid resuscitati n. 
These states are summarized in the f ll wing table. MODS (e) is defined as 
the dysfuncti n  f m re than  ne  rgan, requiring acute inter enti ns t  
 btain h me stasis.

SIRS  Sepsis  Severe Sepsis  Septic Shock

Tw   r m re  f the f ll wing 
criteria:

HR > 90  SIRS  Sepsis  Sepsis

Temperature > 100.4°F
 r < 96.8°F

+  +  +

RR > 20,  r Pac 2< 32  Suspected  r 
pr  en infecti ns

Acute  rgan 
dysfuncti n

Refract ry 
hyp tensi n

WBC >12,000 cells/mm3,  r  
< 4000 cells/mm3,  r > 10% band 
f rms

163. The answer is a. The patient has a modified Centor sc re  f 4 (his-
t ry  f fe er, tender aden pathy, n  c ugh, exudates, age 15-45 years) (see 
f ll wing figure). The Cent r criteria are used f r predicting strept c ccal 
pharyngitis and whether  r n t t  treat the patient with antibi tics. Because 
 f his high sc re, it is likely that the patient has gr up A β-hem lytic strep-
t c ccal infecti n and that he sh uld recei e empiric antibi tics. In addi-
ti n, he sh uld be treated sympt matically with fluids, t pical anesthetics, 
and acetamin phen  r ibupr fen.

Patients with a Cent r criteri n  f 2  r 3 sh uld ha e a rapid antigen 
test and a thr at culture perf rmed. If the rapid antigen test is negati e, a 
c nfirmat ry thr at culture may be sent (b), but antibi tics (c) sh uld n t 
be initiated. If the rapid antigen test is p siti e, patients sh uld be treated 
with an antibi tic (d). A patient with many predicti e signs and sympt ms 
sh uld be treated with antibi tics rather than discharged (e).
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164. The answer is a. The patient’s presentati n is typical f r a periton-
sillar abscess. Signs and sympt ms include a s re thr at, muffled   ice, 
trismus, fluctuant mass, de iati n  f the u ula,  dyn phagia, and dr  ling. 
Many  f these patients ha e a hist ry  f being recently treated f r strep 
thr at. The abscess is usually unilateral and in the superior pole of the 
tonsil. Airway patency must be assessed because  f the  bstructing p ten-
tial  f an abscess. As with m st abscesses, drainage (thr ugh needle aspi-
rati n  r incisi n and drainage) is the m st imp rtant fact r in treating 
these patients. H we er, antibiotics are useful adjuncti e medicati ns and 
sh uld be prescribed.

The abscess will n t res l e with ut an attempt at drainage. Antibi tics 
and pain c ntr l al ne (b) are n t sufficient. Incisi n and drainage  f the 
abscess may be perf rmed in the OR (c) if the abscess is large, c mplicated, 

Centor
crite ria

4 points  2-3 points  0-1 point

No further tes ts

No antibiotics

Rapid antigen
tes t

Trea t with
antibiotic

Throa t
culture

Trea t with
antibiotics

No further
tes ting

+  −

Centor criteria  Po ints

Presence  of tons illa r exuda tes  +1

Tender ante rior ce rvica l adenopa thy  +1

Fever by his tory  +1

Absence  of cough  +1

Age  <15 years  +1

Age  >45 years  −1
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 r the patient’s airway sh ws signs  f c mpr mise. H we er, this is n t nec-
essary in the patient described. Drainage  f the abscess is the m st imp r-
tant fact r in treating these patients. Antibi tics al ne (d) are n t sufficient. 
A CT scan (e) may aid in the diagn sis  f a perit nsillar abscess in patients 
with se ere trismus, but sh uld be  rdered with cauti n gi en the p tential 
f r airway c mpr mise. In this patient, it w uld be an unnecessary risk as 
he c uld be examined adequately.

165. The answer is c. Epiglottitis is a life-threatening inflammat ry c n-
diti n, usually infecti us,  f the epigl ttis and the aryepigl ttic and peri-
gl ttic f lds. Because m st children are immunized against Haemophilus 
influenzae type B (Hib), most cases of epiglottitis are now seen in adults, 
with an a erage age  f 46 years. Signs and sympt ms include a pr dr mal 
peri d  f 1 t  2 days c nsisting  f c nstituti nal sympt ms, and then the 
patient exhibits high fe er, dysphagia,  dyn phagia, dr  ling, inspirat ry 
strid r, and dyspnea. The “thumbprint sign” (as sh wn in figure bel w) is 
seen  n lateral cer ical radi graph that dem nstrates a sw llen epigl ttis 
 bliterating the  allecula.

(Courtesy of Adam J. Rosh, MD and Rosh Review.)
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Retr pharyngeal abscess (a) can present with similar signs and symp-
t ms as epigl ttitis. Cer ical lymphaden pathy is pr minent and inflam-
mati n may be s  se ere that patients de el p an inflammat ry t rtic llis, 
causing the patient t  r tate the head t ward the affected side. S ft tissue 
cer ical radi graph may dem nstrate excess pre ertebral swelling. Treat-
ment is IV hydrati n and antibi tics, which sh uld be started in the ED, 
and drainage in the OR. Perit nsillar abscess (b) presents with a unilater-
ally sw llen and erythemat us t nsil and u ula de iati n t ward the unaf-
fected side. It is m st c mm n during the sec nd and third decades  f life.  
CT scan  r ultras und easily makes the diagn sis, but aspirati n  f puru-
lent material is sufficient f r diagn sis. Treatment is incisi n and drain-
age  r needle aspirati n, f ll wed by high-d se penicillin  r clindamycin. 
Pharyngitis (d) is an infecti n  f the pharynx and t nsils that  ccur in 
adults, but has a peak incidence in children aged 4 t  7 years. The eti l gy is 
m st  ften  iral. Streptococcus pyogenes (gr up A β-hem lytic strep) is the 
m st c mm n cause  f bacterial pharyngitis (5%-15%) in adults. Patients 
present with erythemat us t nsils, t nsillar exudates, and enlarged and 
tender anteri r cer ical lymph n des. Laryng tracheitis,  r cr up, (e) pres-
ents with strid r but lacks the  ther  r pharyngeal findings and is generally 
seen in children aged 6 m nths t  3 years.

166. The answer is e. Sympt ms  f endocarditis are n nspecific and  ary 
widely, but the m st c mm n include fe er (85%) and malaise (80%). In 
IV drug users, fe er is present 98%  f the time. Other sympt ms include 
weakness, myalgias, dyspnea, chest pain, c ugh, headache, and an rexia.  
Neur l gic signs and sympt ms (ie, c nfusi n, pers nality changes, 
decreased le el  f c nsci usness, and f cal m t r deficits) are seen in 30% t  
40%  f patients. Vasculitic lesi ns, including petechiae, splinter hem rrhages, 
tender fingertip n dules (Osler n des), and n ntender palmar plaques (Jane-
way lesi ns), are seen in 35%  f patients. Splen megaly, new heart murmur, 
and retinal hem rrhages may als  be detected  n physical examinati n. Risk 
fact rs f r infecti e end carditis include rheumatic  r c ngenital heart dis-
ease, calcific degenerati e  al e disease, pr sthetic heart  al e, mitral  al e 
pr lapse, a hist ry  f IV drug use,  r a hist ry  f end carditis. Alth ugh 
any  al e can be affected, IV drug use is the m st c mm n cause  f right-
sided end carditis. The recurrence rate in these patients is 41%, significantly 
higher than the rate  f less than 20% in n n-IV drug users.

Disseminated g n rrhea (a)  ften presents with the arthritis-dermatitis 
syndr me  f fe ers/chills, arthralgias, a rash, and ten syn  itis. One w uld 
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n t expect splen megaly  r  asculitic lesi ns. My carditis (b) is  ften 
infecti us and results fr m inflammat ry damage t  the my cardium and 
presents with flu-like c mplaints, including fe er, fatigue, and myalgias. 
Tachycardia  ut  f pr p rti n t  the temperature  r clinical picture may 
be present, but  asculitic lesi ns are n t expected. Bacteria and enter  i-
ruses, especially C xsackie B  irus and aden  irus, pred minate as caus-
ati e agents in the United States while Chagas disease is the leading cause, 
w rldwide. Pericarditis (c) is caused by inflammati n  f the pericardial sac. 
The eti l gy is br ad, including infecti n, trauma, metab lic diseases (ie, 
uremia), medicati ns, systemic aut immune diseases, and m st  ften the 
cause is idi pathic. The diagn sis  f infecti us m n nucle sis (d), a syn-
dr me caused by the Epstein-Barr  irus, is  ften made based  n the triad  f 
fe er and chills, pharyngitis, and tender cer ical lymphaden pathy.

167. The answer is e. Transesophageal echocardiogram is the most sensi-
tive test t  diagn se  egetati ns  n the  al es, especially the mitral  al e. This 
is  ne  f the m st essential tests f r making the diagn sis  f end carditis.

Transth racic ech cardi gram (a) can be used t  diagn se  egeta-
ti ns; h we er, this is less sensiti e test and transes phageal ech cardi -
gram is c nsidered the g ld standard f r this reas n. CT angi graphy  f the 
chest (b) is highly sensiti e f r  ascular path l gy such as a rtic dissecti n; 
h we er, it is n t sensiti e f r  al ular  egetati ns characteristic  f end -
carditis. Chest x-ray (c) w uld p tentially sh w septic emb li; h we er, it is 
n t sensiti e f r  al ular  egetati ns and cann t aid in definiti ely diagn s-
ing end carditis. VQ scan (d) is a sec nd-line test f r pulm nary emb lism 
and is n t useful in diagn sing end carditis.

168. The answer is d. Necrotizing otitis externa (formerly known as 
malignant otitis externa) is an unc mm n c mplicati n  f  titis externa 
that  ccurs primarily in adult diabetics and  ther immunocompromised 
indi iduals. It is primarily caused by a  ery aggressi e P aeruginosa infec-
ti n and is ass ciated with a high mortality rate. The infecti n typically 
starts in the external ear canal and then pr gresses thr ugh the tissues 
int  the b ny juncti n  f the external audit ry meatus, base  f the skull, 
and adjacent s ft tissues. Thus, the c nditi n is actually better described 
as an  steitis  f the b ne  f the external audit ry canal. It is distinguished 
by fe er, intense ear pain, erythema, edema, and granulati n tissue in the 
external canal. Cranial ner e palsies (CN VII, IX, X, and XI) and trismus 
can als   ccur. These patients require h spitalizati n and treatment with 

Rosh_CH05_p161-p192.indd   186  1/8/16   3:09 PM



Fever    Answers  187

br ad-spectrum, antipseud m nal IV antibi tics. Patients als  require 
emergent ENT c nsultati n f r p ssible surgical débridement.

Malignant  titis externa is rare in immun c mpetent adults (a). 
Patients are usually diabetics, debilitated,  r immun c mpr mised. Owing 
t  its high m rbidity and m rtality, this c nditi n requires in-patient 
management with IV antibi tics (b). Alth ugh hearing l ss (e) is a p s-
sibility, the m st c mm n cranial ner e in  l ed is the facial ner e (cranial  
ner e VII), but cranial ner es IX, X, and XI can als  be in  l ed (c).

169. The answer is c. Lyme disease is the m st c mm n  ect r-b rne dis-
ease in the United States and is particularly pre alent in the N rtheast and 
upper Midwest during the late spring and early summer. It is caused by the 
spir chete B burgdorferi that is spread thr ugh the bite  f the Ixodestick. 
Lyme disease has three stages—early l calized, early disseminated, and late. 
It typically begins with a target rash (kn wn as erythema migrans [EM]) 
and ass ciated flu-like sympt ms. EM is the m st characteristic clinical 
manifestati n  f Lyme disease and is rec gnized in 90%  r m re  f patients. 
H we er, if untreated, neur l gic, j int,  r cardiac sympt ms de el p weeks 
t  m nths later. These are f ll wed by chr nic arthritic and neur l gic 
abn rmalities weeks t  years later. Rec mmended treatment f r early Lyme 
disease includes d xycycline, am xicillin (f r children < 8 years  r f r preg-
nant  r lactating w men),  r cefur xime f r a peri d  f 3 weeks. The same 
drugs can be used f r the sec nd stage  f disease, but their c urse  f therapy 
needs t  be l nger. Neur l gic disease requires l ng-term IV antibi tics.

Unf rtunately, r utine lab rat ry studies are n nspecific and n ndiag-
n stic. This patient has early l calized Lyme disease, and sh uld be treated 
empirically based  n the presence  f the rash. Ser l gic testing may be 
p siti e weeks after in culati n, but a bi psy  f the rash (a) w uld neither 
be necessary n r inf rmati e. Alth ugh the patient presents with an ery-
themat us rash surr unding a purp rted bug bite, the classic appearance 
indicates erythema migrans and treatment f r cellulitis with cephalexin 
(b) is inappr priate. It w uld als  be inappr priate t  mistake this f r an 
urticarial rash and thus treat the patient with prednis ne and diphenhydr-
amine f r a cutane us allergic reacti n (d). C nfirmat ry ser l gic testing 
sh uld be perf rmed (e), but empiric treatment based  n the presumpti e 
diagn sis sh uld n t be delayed.

170. The answer is a. Lyme disease has three distinct phases—the early l cal-
ized phase, the early disseminated phase, and the late disseminated phase. 
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Second and third degree AV block are part  f the early disseminated 
phase  f Lyme disease. This phase can als  be characterized by meningitis 
and diffuse rash  f erythema chr nicum migrans. The early disseminated 
phase  ccurs se eral days t  weeks after initial infecti n. It is m st  ften 
n ted appr ximately 1 t  6 weeks after the initial rash. Appr ximately 10% 
t  15%  f patients will pr gress t  ha e the seri us c mplicati ns  f Lyme 
disease menti ned pre i usly during the early disseminated phase. Patients 
wh  pr gress t  ha ing sec nd and third degree AV bl ck can ha e pauses 
 r such pr f und bradycardia that, in rare cases, they can suffer a cardiac 
arrest and death.

The  ther answer ch ices (b, c, d, and e) are n t c mplicati ns ass ci-
ated with Lyme disease.

171. The answer is d. Spontaneous bacterial peritonitis (SBP) is a c mm n 
c mplicati n  f cirrh tic ascites and sh uld be suspected in all patients with 
a hist ry  f cirrh sis wh  present with fe er, abd minal pain  r tenderness, 
w rsening ascites,  r encephal pathy. Paracentesis sh uld be perf rmed t  
c nfirm the diagn sis. Ascitic fluid sh uld be tested f r gluc se, t tal pr tein, 
lactate dehydr genase (LDH), Gram stain, WBC c unt, and sent f r culture. 
Total WBC count greater than 1000/µL or neutrophil count greater than 
 50/µL is diagnostic for SBP. Gram-negati e Enterobacteriaceae (such as 
E coli and Klebsiella) acc unt f r up t  65%  f all cases. Empiric treatment 
f r suspected SBP includes third-generati n cephal sp rins, ticarcillin- 
cla ulanic acid, piperacillin-taz bactam,  r ampicillin-sulbactam.

Other causes  f SBP include S pneumoniae and S viridans (15%), 
enter c cci (6%-10%), and anaer bes (1%) (a, b, c, and e).

172. The answer is e. Bacterial tracheitis will typically present with find-
ings similar t  b th cr up and epigl ttitis. The patient will usually present 
with a hist ry  f   to 3 days of barking cough and p tentially with strid r 
with acti ity but with ut significant fe er. The patient will then become toxic 
in appearance with a high fever and drooling, characteristic  f epigl ttitis. 
Thus, bacterial tracheitis has features  f b th cr up and epigl ttitis at differ-
ent phases  f the disease pr cess and that is the clue t  make this diagn sis.

Cr up (a) presents with barking c ugh and p tentially with strid r 
(at rest if se ere). The patient may be febrile, but is usually n nt xic in 
appearance (as  pp sed t  the patient in the questi n wh  n w acutely 
appears t xic). Retr pharyngeal abscess (b) is  ften seen in y ung children  
(<2 years  f age) and presents with the child sitting up and f rward,  

Rosh_CH05_p161-p192.indd   188  1/8/16   3:09 PM



Fever    Answers  189

dr  ling, and t xic in appearance. There is usually n t a pr dr me  f bark-
ing c ugh  r  ther  iral sympt ms. Perit nsillar abscess (c)  ften presents 
with s re thr at, muffled   ice, trismus, and fe er. There is significant peri-
t nsillar swelling with u ula de iati n. Epigl ttitis (d)  ften presents with 
strid r, t xic-appearance, dr  ling, and high fe er. There is usually n t a 
pr dr me  f barking c ugh  r  ther  iral sympt ms.

173. The answer is d. A febrile neonate is a child 28 days and y unger 
wh  presents with a fe er. These ne nates are at  ery high risk  f seri us 
bacterial infecti ns including UTI, pneum nia, meningitis, and bactere-
mia. These ne nates, theref re, need t  recei e a fluid b lus at 20 cc/kg and 
br ad-spectrum antibi tics t  c  er f r the m st c mm n path gens in 
this age gr up (discussed later). The w rkup must als  include bl  d and 
urine cultures and a lumbar puncture in  rder t   btain CSF f r culture. 
These patients then need t  be admitted t  the h spital f r IV antibi tics 
and  bser ati n until cultures ha e returned.

The  ther answer ch ices are inc rrect f r  ari us reas ns. Ch ice (a) 
d es n t include bl  d, urine,  r CSF cultures. Ch ice (b) d es n t include 
urine  r CSF culture and in  l es discharging the patient h me. Ch ice  
(c) d es n t include the lumbar puncture with CSF culture. Ch ice (d) d es 
n t include lumbar puncture and CSF culture and in  l es discharging the 
patient h me.

174. The answer is c. The appropriate antibiotics to use in neonates with 
fe er t  c  er f r the bacteria  f c ncern (Listeria monocytogenes, Gr up B 
streptococcus, and E coli) are ampicillin and cefotaxime.

Ch ices (a) and (e) include ceftriax ne. Ceftriax ne is typically n t 
utilized in the ne natal peri d due t  hepatic and biliary immaturity, lead-
ing t  biliary sludging and increased risk  f kernicterus. There is als  a  ery 
high risk  f precipitati n  f this drug if used with  ther calcium-c ntaining 
drugs  r supplements in this age gr up. Ch ice (b) includes d xycycline, 
which is n t used in children under the age  f 8 due t  risk  f disc l rati n 
 f the teeth (yell w, gray). It is als  useful t  treat atypical  rganisms, but 
n t th se  rganisms that c mm nly cause seri us bacterial infecti ns in 
the ne nate. Ch ice (d) is the typical c mbinati n used t  treat sepsis in 
adults as  pp sed t  ne nates.

175. The answer is c. A highly sensiti e test is used t  rule IN the disease 
and s  there will be a high number  f false p siti e tests. A test that is highly 
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specific is designed t  rule OUT the disease and s  there will be a high 
number  f false negati es. The f ll wing table sh ws the breakd wn  f the 
100 patients based  n the sensiti ity and specificity  f the ELISA test.

Condition +  Condition –

Test +  9  63

Test –  1  27

Sensitivity =
True positives

True positives + False negatives –

Specificity =
True negatives

True negatives + False positives

The ELISA test y u are using has a  ery l w specificity and s  there 
will be a high number  f false p siti es. In  rder t  fill  ut the table fr m 
the inf rmati n pr  ided, y u must kn w that there are 10 patients wh  
ha e HIV and 90 patients wh  d  n t. Of the 90 patients wh  d  n t ha e 
HIV, 70% (67 patients) in this case, will ha e a p siti e ELISA test because 
the test has a 30% specificity ( r a 30% chance  f being c rrect in ruling 
OUT patients wh  d  n t ha e the disease). It will be c rrect in telling  
30%  f the 90 patients with ut HIV ( r 27 patients) (d) that they d  n t 
ha e HIV. These are the true negati e results. Using sensiti ity t  l  k at 
the 10 patients with HIV, it will catch 90% (9 patients) (b). These are the 
true p siti e results. The ELISA test will miss 10% (1 patient) (a). This is 
the false negati e result.

176. The answer is a. The J nes Criteria are used t  diagn se rheumatic 
fe er. There are required criteria, maj r criteria, and min r criteria. Y u 
must ha e EITHER:

• One required criteria, two major criteria, and zero minor criteria
OR

• One required criteria, one major criteria, and two minor criteria

 The required criteria is e idence  f antecedent Strep infecti n by p siti e 
ASO titer, p siti e Strep gr up A thr at culture  r rapid antigen testing,  r 
recent scarlet fe er.
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The major criteria include the f ll wing:

• Carditis
• Polyarthritis
• Chorea
• Erythema Marginatum
• Subcutaneous nodules

The minor criteria include the f ll wing:

• Fever
• Arthralgia
• Previous rheumatic fever or rheumatic heart disease
• Elevated ESR, CRP, or WBC
• Prolonged PR interval

Ch ice (a) includes the required criteria  f p siti e ASO titer,  ne maj r 
criteria (ch rea), and tw  min r criteria (fe er and/ r ele ated ESR).

Ch ices (b, c, d) include  ne required criteria,  ne maj r criteria, and 
 ne min r criteria. Ch ice (e) includes  ne required criteria and three mi-
n r criteria.
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Questions

177. After being fire  fr m his j b, a 35-year- l  man attempts sui i e by 
 rinking fr m a b ttle labele  “inse ti i e.” Three h urs later, emergen y 
me i al servi es (EMS) bring him int  the emergen y  epartment (ED). He 
is extremely  iaph reti ,  r  ling, an  v miting. He is awake, but   nfuse . 
His vital signs in lu e a bl    pressure (BP)  f 170/90 mm Hg, heart rate 
(HR)  f 55 beats/minute, respirat ry rate (RR)  f    breaths/minute, temper-
ature  f 98.6°F, an   xygen saturati n  f 95%  n r  m air. Physi al examina-
ti n  em nstrates pinp int pupils. Y u n te  ra kles an  wheezing  n lung 
examinati n. Whi h  f the f ll wing is the m st appr priate therapy?
a. Nal x ne
b. N-a etyl ysteine (NAC)
 . Atr pine an  prali  xime ( -PAM)
 . Flumazenil
e. Phys stigmine

178. A 19-year- l  man is br ught t  the ED by EMS after he was f un  lying 
 n the fl  r at a  an e  lub. EMS states that the patient seeme  un  ns i us at 
the  an e  lub, but as s  n as they transferre  him  nt  the gurney, he be ame 
  mbative. Up n arrival in the ED, his BP is 1 0/65 mm Hg, HR is 75 beats/
minute, RR is 1  breaths/minute, temperature is 98.9°F, an   xygen saturati n 
is 98%  n r  m air. On physi al examinati n, his pupils are mi size , equal, 
an  rea tive t  light. His skin is warm an   ry. Lung,  ar ia , an  ab  minal 
examinati ns are unremarkable. As y u walk away fr m the be si e, y u hear 
the m nit r alarm signaling zer  respirati ns an  the  xygen saturati n starts t  
 r p. Y u perf rm a sternal rub an  the patient sits up in be  an  starts yelling 
at y u. As y u leave him f r the se  n  time, y u hear the m nit r alarm again 
signal zer  respirati ns. Y u a minister nal x ne, but there is n   hange in his 
  n iti n. Whi h  f the f ll wing substan es  i  the patient m st likely ingest?
a. γ-Hy r xybutyrate (GHB)
b. Diazepam
 . C  aine
 . Phen y li ine (PCP)
e. Her in
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179. A 43-year- l  w man presents t  the ED with a 3-week hist ry  f 
intermittent hea a he, nausea, an  fatigue. She was seen at her private  
   t r’s  ffi e 1 week ag  al ng with her husban  an   hil ren, wh  als  
have similar sympt ms. They were  iagn se  with a viral syn r me an  t l  
t  in rease their flui  intake. She states that the sympt ms began appr xi-
mately when it starte  t  get   l   utsi e. The sympt ms are w rse in the 
m rning an  impr ve while she is at w rk. Her BP is 1 3/75 mm Hg, HR is  
83 beats/minute, temperature is 98.9°F, an   xygen saturati n is 98%  n r  m 
air. Physi al examinati n is unremarkable. Y u suspe t her first  iagn sis was 
in  rre t. Whi h  f the f ll wing is the m st appr priate next step t    nfirm 
y ur suspi i n?
a. Or er a M n  sp t test
b. Perf rm a nasal pharyngeal swab t  test f r influenza
 . C nsult psy hiatry t  evaluate f r malingering
 . Or er a  arb xyhem gl bin (COHb) level
e. Or er a lea  level

180. An 18-year- l  w man is br ught t  the ED by her m ther. Her 
m ther thinks she trie  t    mmit sui i e. The patient a mits t  ingest-
ing a few han fuls  f a etamin phen (tylen l) appr ximately 3 h urs ag . 
Her BP is 105/70 mm Hg, HR is 9  beats/minute, RR is 17 breaths/minute, 
temperature is 99.1°F, an   xygen saturati n is 99%  n r  m air. She is 
 iaph reti  an  v miting. She is mil ly ten er in her right upper qua rant, 
but there is n  reb un   r guar ing. B wel s un s are n rm a tive. She is 
alert an   riente  an  has n  f  al  efi its  n neur l gi  examinati n. Y u 
a minister 50 g  f a tivate   har  al. At this p int, she appears well an  has 
n    mplaints. Her serum a etamin phen (APAP)   n entrati n 4 h urs 
after the rep rte  time  f ingesti n is 350 mg/mL. Y u pl t the level  n the 
n m gram seen in the figure. Whi h  f the f ll wing is the m st appr pri-
ate next step in management?
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a. Dis harge h me with instru ti ns t  return if sympt ms w rsen
b. Observe f r 6 h urs an  if the patient remains asympt mati ,  is harge her h me
 . Repeat the a etamin phen level 4 h urs after the patient arrive  in the ED an  

treat  nly if this level is ab ve the line
 . A mit t  the psy hiatry unit an  keep  n sui i e wat h while perf rming serial 

ab  minal examinati ns
e. Begin NAC an  a mit t  the h spital

181. A 47-year- l  man is br ught t  the ED by EMS after being f un  
wan ering in the street mumbling. His BP is 150/75 mm Hg, HR is  
110 beats/minute, RR is 16 breaths/minute, temperature is 100.5°F,  xygen 
saturati n is 99%  n r  m air, an  p int- f- are glu  se is 98 mg/ L. On 
examinati n, the patient is   nfuse  with mumbling spee h. His pupils are 
 ilate  an  fa e is flushe . His mu  us membranes an  skin are  ry. Whi h 
 f the f ll wing t xi  syn r mes is this patient exhibiting?
a. Sympath mimeti  syn r me
b. Anti h linergi  syn r me
 . Ch linergi  syn r me
 . Opi i  int xi ati n
e. Ethan l int xi ati n
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182. A  5-year- l  man is  arrie  int  the ED by tw   f his frien s wh  
state that he is n t breathing. The patient has a hist ry  f her in abuse. His 
vital signs are: BP 115/70 mm Hg, HR 99 beats/minute, RR 3 breaths/min-
ute, temperature 98.9°F, an   xygen saturati n 87%  n r  m air. Y u n ti e 
fresh nee le marks an  mi ti  pupils. Y u begin bag-valve-mask ventila-
ti n an  his  xygen saturati n in reases t  99%. Whi h  f the f ll wing is 
the m st appr priate next step in management?
a. C ntinue bag-valve-mask ventilati n until he breathes  n his  wn
b. Perf rm en  tra heal intubati n  f the patient
 . Evaluate resp nse t  a ministrati n  f nal x ne
 . Put the patient  n supplemental  xygen
e. Pla e a nas gastri  tube an  a minister a tivate   har  al

183. A 4 -year- l  man wh  is a tively seizing is br ught t  the ED by 
EMS after a massive ingesti n  f an unkn wn substan e. The man is kn wn 
t  have a hist ry  f a quire  immun  efi ien y syn r me (AIDS). An 
intraven us (IV) line is establishe  an  anti  nvulsant therapy is a min-
istere . After high   ses  f  iazepam, phen barbital, an  phenyt in, it is 
 etermine  that the seizures are refra t ry t  stan ar  anti  nvulsant ther-
apy. Whi h  f the f ll wing substan es  i  this patient m st likely ingest?
a. C  aine
b. Diphenhy ramine
 . Tri y li  anti epressant (TCA)
 . Hal peri  l
e. Is niazi  (INH)

184. A 60-year- l  w man with a hist ry  f  iabetes is br ught int  the 
ED by EMS w rkers wh  state that the patient was f un   n a bus in a 
lethargi  an   iaph reti    n iti n. Her p int- f- are glu  se level at the 
s ene was 35 mg/ L. EMS w rkers qui kly a ministere   extr se thr ugh 
an IV line. The patient be ame alert an  resp nsive, stating that she just 
t  k her n rmal me i ati n. Her bl    sugar went up t  110 mg/ L an  
she remaine  this way thr ugh ut her trip t  the ED. H wever, in the ED 
y u n ti e that the patient is again  iaph reti  an  is mumbling her spee h. 
Her p int- f- are glu  se is n w 47 mg/ L. Y u a minister  extr se an  
she perks right up. Whi h  f the f ll wing  iabetes me i ati ns   mm nly 
 auses hyp gly emia f r whi h the patient is likely t  require h spital 
a missi n?
a. Regular insulin
b. Metf rmin
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 . Glyburi e
 . Sitagliptin
e. A arb se

185. A  3-year- l  w man presents t  the ED   mplaining  f ab  minal 
pain, nausea, an  v miting. She has a hist ry  f  epressi n but is n t  ur-
rently taking any anti epressant me i ati ns. Up n further questi ning, 
the patient states that she ingeste  a b ttle  f pills in her me i ine  abinet 
appr ximately 3 h urs ag . Her BP is 115/65 mm Hg, HR is 101 beats/min-
ute, RR is  9 breaths/minute, temperature is 100.1°F, an   xygen satura-
ti n is 100%  n r  m air. Physi al examinati n is unremarkable ex ept f r 
mil   iffuse ab  minal ten erness. Lab rat ry results reveal a white bl    
 ell (WBC)   unt  f 10,300/µL, hemat  rit 46%, platelets  75/µL, aspartate 
transaminase (AST) 70 U/L, alanine transaminase (ALT) 85 U/L, alkaline 
ph sphatase 75 U/L, s  ium 143 mEq/L, p tassium 3.7 mEq/L,  hl ri e 
98 mEq/L, bi arb nate 8 mEq/L, bl    urea nitr gen (BUN)    mg/ L, 
 reatinine 0.9 mg/ L, an  glu  se 85 mg/ L. Arterial bl    gas values  n 
r  m air are pH 7.51, Pco2 11 mm Hg, an  Po2 134 mm Hg. Whi h  f the 
f ll wing substan es  i  this patient m st likely ingest?
a. Diphenhy ramine
b. Ibupr fen
 . A etamin phen
 . Aspirin
e. Pseu  ephe rine

186. A 35-year- l  agitate  man presents t  the ED in p li e  ust  y. He 
 enies any past me i al hist ry an  takes n  me i ati n. He a mits t  using 
s me  rugs t  ay. His BP is 195/90 mm Hg, HR is 1 1 beats/minute, RR is 
18 breaths/minute, temperature is 100.1°F, an   xygen saturati n is 99%  n 
r  m air. On examinati n, he is  iaph reti , an  has pupils that are 8 mm in 
 iameter, al ng with 3+ patella reflexes bilaterally. Ele tr  ar i gram (ECG) 
reveals sinus ta hy ar ia with a rate  f 1 3 beats/minute. Whi h  f the f l-
l wing t xi  syn r mes is this patient exhibiting?
a. Anti h linergi 
b. Ch linergi 
 . Sympath mimeti 
 . Opi i 
e. Se ative hypn ti 
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187. A  7-year- l  man presents t  the ED extremely agitate    mplain-
ing  f mil   hest pain an   yspnea. He states that he was sn rting    aine 
all aftern  n. Y u pla e him  n a m nit r an  get his vital signs. His BP is 
 15/130 mm Hg, HR is 11  beats/minute, RR is 17 breaths/minute, temper-
ature is 100.1°F, an   xygen saturati n is 98%  n r  m air. An ECG reveals 
sinus ta hy ar ia at a rate  f 116 beats/minute. Whi h  f the f ll wing is 
the m st appr priate me i ati n t  a minister?
a. Hal peri  l
b. Labetal l
 . Esm l l
 . Diltiazem
e. Diazepam

188. A 30-year- l  man is br ught t  the ED by p li e  ffi ers. The patient 
is agitate , v miting, an    mplaining  f b  y a hes. He states that he is 
with rawing fr m his me i ati n. His vital signs are BP 160/85 mm Hg, 
HR 107 beats/minute, RR  0 breaths/minute, an  temperature 99.7°F. On 
examinati n he is  iaph reti , has rhin rrhea, pil ere ti n, an  hypera tive 
b wel s un s. Whi h  f the f ll wing substan es is this patient m st likely 
with rawing fr m?
a. Ethan l
b. C  aine
 . Ni  tine
 . Metha  ne
e. Cl ni ine

189. A  5-year- l  man is br ught int  the ED by tw  p li e  ffi ers 
be ause  f suspe te   rug use. The patient is extremely agitate  an  
is fighting the p li e  ffi ers. It takes three h spital staff members an  
the tw  p li e  ffi ers t  keep him  n the stret her. His vital signs are  
BP 150/80 mm Hg, HR 107 beats/minute, RR 18 breaths/minute, temper-
ature 99.7°F, an   xygen saturati n 99%  n r  m air. Physi al examina-
ti n is unremarkable ex ept f r    l,  iaph reti  skin, persistent verti al 
an  h riz ntal nystagmus, an     asi nal my  l ni  jerks. Whi h  f the  
f ll wing is the m st likely  iagn sis?
a. C  aine int xi ati n
b. C  aine with rawal
 . Anti h linergi  t xi r me
 . PCP int xi ati n
e. Opiate with rawal
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190. A 49-year- l  h meless man presents t  the ED with altere  mental 
status. His BP is 149/75 mm Hg, HR is 93 beats/minute, RR is 18 breaths/
minute, temperature is 97.5°F, an  O  saturati n is 99%  n r  m air. Physi-
 al examinati n reveals an unkempt man with the    r  f “al  h l”  n his 
breath. His hea  is atraumati  an  pupils are 4 mm, equal, an  rea tive. 
The ne k is supple. Car i vas ular, pulm nary, an  ab  minal examina-
ti ns are unremarkable. There is n  extremity e ema an  his pulses are  
 + an  symmetri . Neur l gi ally, he with raws all f ur extremities t  
 eep stimuli. ECG is sinus rhythm. Lab rat ry results reveal:

S  ium 141 mEq/L  Arterial bl    pH 7. 6
P tassium 3.5 mEq/L  La tate 1.7 mEq/L
Chl ri e 101 mEq/L  Ethan l level un ete table
Bi arb nate 14 mEq/L  Measure  serum  sm larity 35  mOsm/L
BUN 15 mg/ L  Cal ulate  serum  sm larity  9  mOsm/kg
Creatinine 0.7 mg/ L  Urinalysis: n  bl   , ket nes,  r pr tein
Glu  se 89 mg/ L

Whi h  f the f ll wing statements best  es ribes the lab rat ry fin ings?
a. Ani n gap metab li  a i  sis an   sm lar gap
b. Ani n gap metab li  a i  sis with ut  sm lar gap
 . N nani n gap metab li  a i  sis an   sm lar gap
 . N nani n gap metab li  a i  sis with ut  sm lar gap
e. Metab li  alkal sis with se  n ary a i  sis
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191. A  6-year- l  w man with a hist ry  f  epressi n is br ught int  the 
ED. She was f un  lying  n the fl  r  f her apartment next t  an unlabele  
empty pill b ttle. Her BP is 95/65 mm Hg, HR is 117 beats/minute, RR is 
14 breaths/minute, an   xygen saturati n is 97%  n  -L nasal  annula. On 
examinati n, the patient appears  btun e , an  her pupils are 3 mm an  
rea tive. Her  r pharynx is  ry an  there is n  gag reflex t  pharyngeal 
stimulati n. Her ne k is supple. The heart is ta hy ar i  with ut murmurs, 
the lungs are  lear t  aus ultati n, an  the ab  men is s ft. There is n r-
mal re tal t ne an  br wn st  l that is heme negative. Her skin is    l an  
m ist with n  signs  f nee le tra ks. Neur l gi ally, she is unresp nsive 
but with raws all extremities t   eep palpati n. P int- f- are bl    glu-
  se is 85 mg/ L. Her ECG reveals sinus ta hy ar ia at 119 beats/minute 
with a QRS   mplex  f 140 millise  n s an  a terminal R wave in lea  aVR. 
Whi h  f the f ll wing is the m st appr priate next step in management?
a. Or tra heal intubati n an  IV nal x ne
b. Or tra heal intubati n an  IV s  ium bi arb nate
 . Or tra heal intubati n an  IV NAC
 . Or tra heal intubati n an  a minister syrup  f ipe a  thr ugh  r gastri  tube
e. Or tra heal intubati n an  a minister a tivate   har  al thr ugh  r gastri  

tube

The following scenario applies to questions 192 and 193.

A 31-year- l  man is br ught t  the ED by EMS after he was f un  lying 
 n the fl  r  f his garage. He is r usable in the ED, speaks with slurre  
spee h, an  v mits. His BP is 140/85 mm Hg, HR is 94 beats/minute, RR 
is  4 breaths/minute, temperature is 98.8°F, an   xygen saturati n is 99% 
 n r  m air. Y u pla e an IV line,  raw bl   , an  start a liter  f n rmal 
saline running thr ugh the line. Lab rat ry results reveal serum s  ium  
139 mEq/L, p tassium 3.5 mEq/L,  hl ri e 101 mEq/L, bi arb nate  
5 mEq/L, BUN 15 mg/ L,  reatinine 1 mg/ L, glu  se 105 mg/ L, arterial 
bl    pH 7.05, COHb 4%, an  la tate  .8 mEq/L. Urinalysis sh ws 1+ pr tein, 
tra e ket nes, WBC 4/hpf (high-p wer fiel ), re  bl     ell (RBC)   t   
3/hpf, an  multiple envel pe-shape  an  nee le-shape   rystals.

192. Whi h  f the f ll wing   n iti ns w ul  best explain his metab li  
a i  sis?
a. Ibupr fen t xi ity
b. Ethylene gly  l p is ning
 . Diabeti  ket a i  sis (DKA)
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 . La ti  a i  sis
e. Is pr pyl al  h l p is ning

193. What is the m st appr priate initial treatment f r this   n iti n?
a. F mepiz le 
b. Hem  ialysis
 . S  ium bi arb nate infusi n
 . Methylene Blue
e. Pyri  xine

194. A 51-year- l  man presents t  the ED   mplaining  f nausea an  
ab  minal pain after  rinking s me “bitter stuff.” He is   nsi ere   ne  f 
the “regulars” wh  is usually at triage with ethan l int xi ati n. His BP is 
130/65 mm Hg, HR is 90 beats/minute, RR is 16 breaths/minute, tempera-
ture is 97.9°F, an   xygen saturati n is 97%  n r  m air. Physi al examina-
ti n is unremarkable, ex ept f r slurre  spee h an  the smell  f a et ne  n 
the patient’s breath. Lab rat ry results reveal serum s  ium 138 mEq/L, 
p tassium 3.5 mEq/L,  hl ri e 105 mEq/L, bi arb nate  3 mEq/L, BUN 
10 mg/ L,  reatinine  .1 mg/ L, glu  se 85 mg/ L, arterial bl    pH 7.37, 
an  la tate 1.4 mEq/L. Urinalysis sh ws m  erate ket nes. Whi h  f the 
f ll wing is the m st likely  iagn sis?
a. DKA
b. Ethan l int xi ati n
 . Methan l int xi ati n
 . Is pr pyl al  h l int xi ati n
e. Ethylene gly  l int xi ati n

195. A 55-year- l  man presents t  the ED 6 h urs after ingesting tw  
b ttles  f his baby aspirin. He   mplains  f nausea, v miting,  izziness, 
an  tinnitus. His BP is 140/80 mm Hg, HR is 105 beats/minute, RR is  
30 breaths/minute, temperature is 100.3°F, an   xygen saturati n is 99%  n 
r  m air. Arterial bl    gas  n r  m air reveals a pH  f 7.5 , PCO2 10 mm 
Hg, an  PO2 1 9 mm Hg. The bl    sali ylate level is 45 mg/ L. Whi h  f 
the f ll wing is the m st appr priate next step in management?
a. A minister a tivate   har  al, begin IV hy rati n, an  a minister IV s  ium 

bi arb nate
b. Prepare t  intubate the patient f r respirat ry failure
 . A minister a tivate   har  al, begin IV hy rati n, an  a minister NAC
 . Arrange f r imme iate hem  ialysis
e. Gastri  lavage, IV hy rati n, an  repeat levels bef re beginning therapy
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196. A 19-year- l  w man presents t  the ED with ab  minal pain, nau-
sea, v miting,  iarrhea, an  hematemesis after ingesting an unkn wn sub-
stan e in a sui i e attempt. Whi h  f the f ll wing is the   rre tly paire  
t xi   ver  se an  anti  te f r this  lini al s enari ?
a. Organ ph sphate  ver  se an  phys stigmine
b. Ir n  ver  se an   efer xamine
 . Aspirin  ver  se an  NAC
 . A etamin phen  ver  se an  nal x ne
e. Anti h linergi   ver  se an  f mepiz le

197. Y u re eive n tifi ati n fr m EMS that they are bringing in a 
17-year- l  a  les ent b y. A p li e  ffi er snu k up  n a gr up  f three 
ki s that he th ught were using  rugs. Tw   f ki s ran away an  patient 
fell t  the gr un  se  n s after stan ing up. Three plasti  bags were f un  
 n the gr un  near where the ki s were f un . A   r ing t  the emer-
gen y  me i al te hni ian (EMT), the patient was in ventri ular fibrillati n 
 n s ene. He was  efibrillate  an  is n w in a sinus rhythm. The EMT als  
a ministere  IV  extr se, thiamine, an  nal x ne with ut any  hange in 
mental status. Whi h  f the f ll wing substan es was the patient m st likely  
abusing?
a. Butane
b. Ethan l
 . Her in
 . C  aine
e. PCP

198. A   -year- l  w man presents t  the ED by ambulan e fr m a  an e 
 lub. The parame i s rep rt that the patient was agitate  in the  lub an  
ha  a generalize  seizure. Her BP is 165/100 mm Hg, HR is 119 beats/min-
ute, RR is 17 breaths/minute, temperature is 101.9°F,  xygen saturati n is 
98%  n r  m air, an  p int- f- are glu  se is 9  mg/ L. On examinati n, 
the patient is hypera tive an  appears t  be hallu inating. Her pupils are 
 ilate  t  6 mm bilaterally an  rea tive. Her ne k is supple. Examinati n 
 f the heart is unremarkable ex ept f r ta hy ar ia. Her lungs are  lear an  
ab  men is s ft an  n nten er. The patient m ves all f ur extremities. 
Lab rat ry results are as f ll ws:
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S  ium 109 mEq/L  WBC 1 ,000/mm3

P tassium 3.5 mEq/L  H t 49%
Chl ri e 83 mEq/L  Platelets 350/µL
Bi arb nate  0 mEq/L
BUN 10 mg/ L
Creatinine 1 mg/ L
Glu  se 103 mg/ L

Whi h  f the f ll wing substan es  i  this patient m st likely   nsume?
a. C  aine
b. Her in
 . 3,4-Methylene i xymethamphetamine (MDMA)
 . Ketamine (spe ial K)
e. PCP

199. An asympt mati  y ung a ult was br ught t  the ED by a p li e  ffi-
 er after his h me was rai e . The patient swall we  five small pa kets  f 
an unkn wn substan e bef re being arreste . His BP is 1 5/75 mm Hg,  
HR is 85 beats/minute, RR is 16 breaths/minute, an  temperature is 98.7°F. 
Physi al examinati n is unremarkable. An ab  minal ra i graph   nfirms 
intraluminal small b wel  ensities. Whi h  f the f ll wing is the m st 
appr priate treatment?
a. Magnesium  itrate
b. Gastri  lavage
 . A tivate   har  al an  p lyethylene gly  l
 . Syrup  f ipe a 
e. NAC

The following scenario applies to questions 200 and 201.

A 55-year- l  farmer presents t  the ED f r a   mplaint  f sh rtness  f 
breath. He is mil ly ta hy ar i  an  appears  yan ti . His  xygen satura-
ti n via  ximeter rea s at 85%  n r  m air an    es n t  hange with the 
a  iti n  f supplemental  xygen. His  hest x-ray appears n rmal. An arte-
rial bl    gas measurement sh ws a measure   xygen saturati n  f 100%.
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200. Whi h  f the f ll wing lab rat ry tests will pr vi e the   rre t  
 iagn sis?
a. Carb xyhem gl bin per entage
b. Cyani e   n entrati n
 . d- imer
 . Methem gl bin per entage
e. Aspirin   n entrati n

201. Whi h  f the f ll wing is the m st appr priate treatment f r this 
  n iti n?
a. En xaparin
b. Hyperbari   xygen
 . Hy r x   balamin
 . Methylene blue
e. S  ium bi arb nate

202. Whi h  f the f ll wing me i ati n  lasses is ass  iate  with the m st 
a  i ental p is ning  eaths in the Unite  States?
a. Anti  agulants
b. Anti-hypertensive me i ati ns
 . Hyp gly emi  me i ati ns
 . N n-ster i al anti-inflammat ry  rugs (NSAIDs)
e. Opi i s

203. A 34-year- l  man with a hist ry  f severe asthma presents t  the 
ED with su  en  nset  iffi ulty in breathing. Vital signs in lu e RR  
36 breaths/minute, temperature 37°F, an   xygen saturati n  f 85%  n 
r  m air. Despite aggressive treatment, he requires emergent en  tra heal 
intubati n. He is given et mi ate an  su  inyl h line f r rapi  sequen e 
in u ti n. Sh rtly after intubati n, he  evel ps mus le rigi ity an  a tem-
perature  f 40.0°F. Whi h  f the f ll wing is the m st appr priate next step 
in treatment?
a. A minister br m  riptine
b. A minister  antr lene
 . A minister IV antibi ti s an   r er a  hest x-ray
 . A minister IV flui s
e. A minister phys stigmine
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Answers

177. The answer is c. The patient  rank an insecticide. The tw  m st 
  mm n  lasses  f inse ti i es are organophosphate compounds (ie, 
malathi n) an   arbamates (ie, sevin). Organ ph sphates inhibit acetyl-
cholinesterase, the enzyme resp nsible f r the break  wn  f a etyl h line. 
The patient is having a “ h linergi   risis.” Overstimulati n  f mus arini  
an  ni  tini  re ept rs lea s t  his sympt ms,   mm nly remembere  
by the mnem ni s SLUDGE (salivati n, la rimati n, urinati n, defe a-
ti n, gastr intestinal upset, emesis)  r DUMBBELS (defe ati n, urinati n, 
mi sis, br n h spasm, br n h rrhea, emesis, la rimati n, salivati n). 
The treatment f r  rgan ph sphate t xi ity is atropine an  pralidoxime 
(2-PAM). Atr pine is an anti h linergi ; theref re, it   mpetitively inhibits 
the ex ess a etyl h line, b th peripherally an  in the  entral nerv us sys-
tem (CNS). The   se  f atr pine is n t limite  t  3 mg as it is in a van e  
 ar ia  life supp rt (ACLS) gui elines an  sh ul  be   se  t   ry se re-
ti ns. Prali  xime w rks t   ause a etyl h linesterase t  start w rking 
again, whi h  auses a etyl h line levels t  g    wn, reversing the t xi ity.

Nal x ne (a) is use  t  reverse  piate (ie, her in)  ver  ses. NAC  
(b) is use  in a etamin phen  ver  ses. Flumazenil (d) is a benz  iaz-
epine antag nist but may lea  t  seizures. Phys stigmine (e) is a reversible 
 h linesterase inhibit r. Its effe t is t  in rease a etyl h line in the pre- an  
p stsynapti  jun ti ns. This will w rsen the patient’s   n iti n by exa er-
bating the  h linergi  syn r me.

178. The answer is a. GHB is a natural neur transmitter that in u es sleep. 
GHB has been s l  as a mus le buil er (sleep in reases release  f gr wth 
h rm ne),  iet ai , an  a sleep ai . Patients with GHB  ver  se gener-
ally have a  e rease  level  f   ns i usness. In   ntrast t   ther se ative/
hypn ti   ver  ses, the level  f   ns i usness ten s t  flu tuate qui kly 
between agitati n an   epressi n. A  istin tive feature  f GHB int xi-
 ati n is respiratory depression with apnea, interrupted by periods of 
 agitation and combativeness, espe ially f ll wing attempts at  intubati n.
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Diazepam (b), a benz  iazepine, als   epresses mental an  respira-
t ry fun ti n but typi ally patients remain se ate. Any respirat ry  epressi n  
fr m  iazepam will    ur early in the ingesti n. C  aine (c) is a stimu-
lant that in reases HR, BP, an  usually  auses the pupils t   ilate. PCP  
(d) int xi ati n may  ause bizarre behavi r, lethargy, agitati n,   nfusi n, 
 r vi len e. Unlike GHB, this  rug a ts m re as a stimulant than a  epres-
sant. Her in (e) int xi ati n  an  ause respirat ry  epressi n. Patients usu-
ally present with mi ti  pupils an  a  e rease  RR an   epth.

179. The answer is d. The m st useful  iagn sti  test in suspe te  CO 
poisoning is a COHb level. N rmal levels are less than 5% in n nsm k-
ers as CO is a natural by-pr  u t  f the metab lism  f p rphyrins. COHb 
levels may be slightly m re elevate  in sm kers an  th se wh  live in large 
 ities. CO p is ning sh ul  be suspe te  when multiple patients (usually 
in the same family) present with flu-like sympt ms, an  were exp se  t  
pr  u ts  f   mbusti n (ie, h me heaters/generat rs). The level may n t 
be elevate  if they have n t been exp se  re ently (<1  h urs). This m st 
  mm nly    urs in   l er, winter m nths. The mainstay  f treatment is 
the  elivery  f  xygen. Hyperbari   xygen is usually use  f r patients with 
COHb levels greater than  5%. The patient’s h use sh ul  be evaluate  by 
the fire  epartment  r a heating an     ling spe ialist.

A M n  sp t test (a)  an be helpful in  ete ting a ute m n nu le sis. 
With ut pharyngitis, lympha en pathy an  given the  urati n  f symp-
t ms, this  h i e is n t likely. CO p is ning is  ften   nfuse  f r a viral 
syn r me (b). Patients with influenza usually present t  the ED with high 
fever. The  urati n  f sympt ms als  makes this less likely. Malingering  
(c) is the intenti nal pr  u ti n  f false  r exaggerate  sympt ms m ti-
vate  by external in entives. It is unlikely t  happen in entire families. Lea  
t xi ity (e) is mainly a  isease  f  hil ren resulting fr m ingesti n  f lea -
base  paints. A ults  an be exp se  t  lea  in a variety  f    upati nal  
 ir umstan es, su h as wel ers, glassmakers, an  s rap metal w rkers. 
There is n   lassi  presentati n  f lea  t xi ity. Theref re, high suspi i n 
an  a th r ugh hist ry are  riti al. The  iagn sis is ma e by an elevate  
wh le-bl    lea  level.

180. The answer is e. Acetaminophen is  ne  f the m st   mm nly use  
analgesi -antipyreti  me i ati ns an   auses m re h spitalizati ns after 
 ver  se than by any  ther pharma euti al agent. It als  is the single most 
common drug that leads to death in overdose. In the  ase  f a single a ute 
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ingesti n, risk  f hepat t xi ity is best establishe  by pl tting the a etamin-
 phen   n entrati n  n the a etamin phen n m gram. A etamin phen 
  n entrati n must be measure  between 4 an   4 h urs after ingesti n 
an  then pl tte   n the n m gram. Patients with a etamin phen   n en-
trati ns  n  r ab ve the treatment line sh ul  be treate . This patient has 
a 4-h ur APAP   n entrati n  f 350 µg/mL. A   r ing t  the n m gram, 
at 4 h urs any   n entrati n ab ve 150 µg/mL ( 00 mg/mL  utsi e  f the 
Unite  States) sh ul  be treate . Theref re, the patient should be started 
on NAC an  admitted to the hospital. During her a missi n, she sh ul  
be evaluate  by a psy hiatrist regar ing her attempte  sui i e.

The patient is at risk f r a etamin phen t xi ity an  meets  riteria f r 
treatment with NAC. With ut treatment with NAC, she is at risk  f  evel-
 ping liver failure an  p ssible  eath. The patient is in first phase  f an 
a etamin phen p is ning. This phase usually lasts 0.5 t   4 h urs. Patients 
are usually asympt mati   r exhibit fin ings su h as nausea, v miting, 
an rexia, malaise, an   iaph resis.

All  ther answer  h i es (a, b, c, and d) are in  rre t.

181. The answer is b. The term toxidrome refers t  a constellation of 
physical findings that  an pr vi e imp rtant  lues in a t xi  ingesti n. This 
is parti ularly useful in patients wh   ann t pr vi e an a equate hist ry. 
The anticholinergic syndrome typi ally presents with  elirium, mumbling 
spee h, ta hy ar ia, elevate  temperature, flushe  fa e,  ry mu  us mem-
branes an  skin,  ilate  pupils, an  hyp a tive b wel s un s. The anti-
 h linergi  syn r me  an be remembere  by the phrase “blind as a bat 
(mydriasis), red as a beet (flushed skin), hot as a hare (hyperthermia 
secondary to lack of sweating), dry as a bone (dry mucous membranes), 
and mad as a hatter (mental status changes).”

The sympath mimeti  syn r me (a) is usually seen after ingesti n 
 f    aine, amphetamines,  r  e  ngestants. It typi ally presents with 
 elirium, paran ia, ta hy ar ia, hypertensi n, hyperpyrexia,  iaph resis, 
my riasis, seizures, an  hypera tive b wel s un s. Sympath mimeti  an  
anti h linergi  syn r mes are frequently  iffi ult t   istinguish. The main 
 ifferen e is that sympath mimeti s usually  ause  iaph resis whereas 
anti h linergi s  ause  ry skin. The  h linergi  syn r me (c) is   mm nly 
remembere  by the mnem ni s SLUDGE  r DUMBBELS. Opi i s (d) an  
ethan l (e) are part  f the se ative-hypn ti  syn r me. It typi ally presents 
with se ati n, mi sis, respirat ry  epressi n, hyp tensi n, bra y ar ia, 
hyp thermia, an   e rease  b wel s un s.
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182. The answer is c. The patient presents t  the ED with  entral nerv us 
an  respirat ry  epressi n an  mi ti  pupils. Al ng with his hist ry  f 
her in abuse an  fresh nee le marks, this is m st likely a heroin overdose. 
Opi i  t xi ity is ass  iate  with the t xi r me  f CNS depression, respi-
ratory depression, and miosis. Attenti n is always first  ire te  at airway 
and breathing management in emergen y me i ine. The first a ti n f r 
this patient is t  pr vi e  xygen via bag-valve-mask ventilati n. Be ause 
his respirat ry  epressi n is m st likely se  n ary t   pi i   ver  se, an 
opioid antagonist sh ul  be a ministere . Naloxone is the anti  te m st 
frequently use  t  reverse  pi i  t xi ity. The g al  f nal x ne therapy is 
n t ne essarily   mplete ar usal; rather, it is t  reinstitute a equate sp n-
tane us respirati n, while attempting t  av i  in u ing a ute  pi i  with-
 rawal. The  urati n  f a ti n f r nal x ne is between 30 an  60 minutes. 
A patient like this may nee  m re than  ne   se. If he   es,   nsi erati n 
sh ul  be given t  a nal x ne  rip.

The reti ally,  ne  an   ntinue bag-valve-mask ventilati n until the 
effe ts  f the  rug wear  ff; h wever, this is n t pra ti al (a). If the patient 
 ver  se   n a l ng-a ting  pi i , respirat ry  epressi n  an last f r m re 
than  4 h urs. Similar t    ntinue  bag-valve-mask ventilati n, the  ause 
 f this patient’s respirat ry  epressi n is the reti ally reversible with the 
a ministrati n  f nal x ne. If there is a  elay t  a ministrati n  f nal x-
 ne  r it is unsu  essful in restarting his respirati ns, the patient  an be 
intubate  (b). His hyp xia is a result  f  entral respirat ry  epressi n. As 
breathing is   mp se   f b th  xygenati n an  ventilati n, a ministra-
ti n  f  xygen t  this patient will mask his hyp ventilati n (d). In an  th-
erwise healthy patient, hyp xia will  nly    ur with hyp ventilati n an  
sh ul  n t be a  resse  by supplemental  xygen with ut either en -ti al 
CO  m nit ring  r  he king a bl    gas. A tivate   har  al sh ul  n t be 
a ministere  in patients with CNS  epressi n wh  are n t intubate   wing 
t  the risk  f emesis an  aspirati n (e).

183. The answer is e. An  ver  se  f any  f these agents  an lea  t  sei-
zures. H wever, INH is n t ri us f r  ausing seizures that are refractory 
to standard therapy. Marke  a i  sis an  respirat ry   mpr mise may 
als  be present. Pyridoxine (vitamin B6) is the treatment  f  h i e f r INH 
 ver  se. INH is use  f r the treatment  f tuber ul sis, whi h is seen with 
a greater in i en e in patients with AIDS. The path physi l gy  f these 
seizures is   mplex but relate  t   e rease  γ-amin butyri  a i  (GABA) 
synthesis. There are many seizure-in u ing substan es that may be p  rly 
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resp nsive t  benz  iazepines. S me  f them in lu e ipe a  (a pr emeti  
  mp un  previ usly re  mmen e  f r ingesti ns),  amph r, false m rel 
mushr  ms (Gyromitra spe ies), lin ane (s abi i e), the phylline (use  f r 
refra t ry  hr ni   bstru tive pulm nary  isease [COPD]), an   affeine.

All  f the  ther substan es liste  as answer  h i es sh ul  resp n  t  
stan ar  therapy with benz  iazepines (a, b, c, and d).

184. The answer is c. Glyburide is a   mm nly pres ribe  sulfonylurea. 
Sulf nylureas are  ral agents that stimulate the β  ells  f the pan reas t  
secrete insulin. Many  f the sulf nylureas have relatively long durations 
of action. Glyburi e  an a t up t   4 h urs after ingesti n. Hyp gly emia 
se  n ary t  sulf nylureas generally requires hospital admission t  m ni-
t r f r recurrent hypoglycemia. The anti  te t  this t xi ity is   tre ti e. 
High serum glu  se levels are what stimulate the pan reas t  se rete insu-
lin; theref re, glucose boluses are likely to lead to large releases of insulin 
and a subsequent hypoglycemia.

Ex ess insulin (a) is the m st   mm n  ause  f hyp gly emia in 
patients wh  present t  the ED. Often hyp gly emia results fr m the unin-
tenti nal  ver  se  f sh rt-  r interme iate-a ting insulin. After   rre t-
ing the initial hyp gly emia, a meal an   bservati n are usually en ugh 
f r patients t  be  is harge . Very large inje ti ns  f insulin, su h as what 
 an    ur in sui i e attempts,  an lea  t  re urrent hyp gly emia, but this 
was n t the s enari  here. Metf rmin (b), a biguani e, a ts by in reasing 
peripheral sensitivity t  insulin an  suppressing glu  ne genesis. Metf rmin 
sh ul  n t pr  u e hyp gly emia. Sitagliptin (d) is in the  lass  f  rugs 
kn wn as  ipepti yl pepti ase-4 inhibit rs. It sh ul  n t lea  t  hyp gly-
 emia. A arb se (e) is an α-glu  si ase inhibit r that a ts t   e rease GI 
abs rpti n  f  arb hy rates. It   es n t  ause hyp gly emia.

185. The answer is d. The patient m st likely ingeste  aspirin. Patients 
with an a ute sali ylate  ver  se may present with nausea, vomiting, tin-
nitus, fever, diaphoresis, and confusion. Sali ylates are  apable  f pr -
 u ing several types  f a i -base  isturban es. A ute respirat ry alkal sis, 
with ut hyp xia, is  ause  by sali ylate stimulati n  f the respirat ry  en-
ter in the brainstem. The next stage  f a i  base  is r ers is a mixed respi-
ratory alkalosis and metabolic acidosis. This is be ause  f interferen e 
with the Krebs  y le, un  upling  xi ative-ph sph rylati n, an  in rease  
fatty a i  metab lism as well as in reasing am unts  f ex gen us a i . The 
next stage is a metab li  an  respirat ry a i  sis.
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The m re a i  ti  the serum be  mes, the m re the equilibrium shifts 
t war  the pr t nate  f rm  f the sali ylate. The pr t nate  f rm is m re 
lip phili ,  r sses the bl   -brain barrier, an  may lea  t  seizures. This 
shift may  ause the serum levels t  fall but heral s impen ing   llapse. 
If the patient is hyp xi , sali ylate-in u e  n n ar i geni  pulm nary 
e ema sh ul  be   nsi ere  an  is  ne  f the in i ati ns f r  ialysis. If 
these patients nee  t  be intubate , the vent settings must mat h  r ex ee  
the patient’s minute ventilati n.

Diphenhy ramine (a) is a   mm n  e  ngestant that has antihista-
minergi  an  anti h linergi  pr perties. Over  ses may present as an anti-
 h linergi  t xi r me, in lu ing altere  mental status, my riasis, flushe  
skin, hyperthermia, an   ry mu  us membranes. The antihistaminergi  
pr perties may  ause se ati n. Ibupr fen (b)  ver  se in lu es GI symp-
t ms (nausea, v miting, an  epigastri  pain), mil  CNS  epressi n, renal 
failure, an  an elevate  ani n gap a i  sis. M st  f these effe ts are seen 
 nly in extremely high   ses (>100 mg/kg). A etamin phen (c)  ver  se 
usually la ks  lini al signs  r sympt ms in the first  4 h urs. Patients may 
have n nspe ifi  GI   mplaints. Pseu  ephe rine (e) is a   mm nly use  
 e  ngestant. An  ver  se may present with CNS stimulati n, hyperten-
si n, ta hy ar ia, an   ysrhythmias.

186. The answer is c. The sympathomimetic syndrome usually is seen 
after a ute abuse  f    aine, amphetamines,  r  e  ngestants. Patients are 
usually hypertensive, tachycardic, an  have mydriatic pupils. In massive 
 ver  ses,  ar i vas ular   llapse  an result in sh  k an  wi e-  mplex 
 ysrhythmias. CNS effe ts in lu e seizures. Sympath mimeti  syn r me 
is s metimes  iffi ult t   istinguish fr m anti h linergi  syn r me. The  
 ifferen e is that patients usually present with  ry mu  us membranes 
with an anti h linergi   ver  se, whereas patients are diaphoretic with 
sympath mimeti s.

The anti h linergi  syn r me (a) typi ally presents with  elirium, 
mumbling spee h, ta hy ar ia, elevate  temperature, flushe  fa e,  ry 
mu  us membranes an  skin,  ilate  pupils, an  hyp a tive b wel s un s. 
The  h linergi  syn r me (b) is   mm nly remembere  by the mnem n-
i s SLUDGE  r DUMBBELS. Opi i s (d) typi ally present with se ati n, 
mi sis, respirat ry  epressi n, hyp tensi n, bra y ar ia, hyp thermia, 
an   e rease  b wel s un s. Se ative hypn ti  t xi r me (e) is  hara ter-
ize  by a relatively n rmal set  f vitals an  a n rmal examinati n ex ept f r 
CNS  epressi n.
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187. The answer is e. Benzodiazepines, su h as  iazepam sh ul  be 
use  as the first-line agent f r nearly all    aine t xi ities. Many effe ts 
 f    aine are th ught t  be me iate  thr ugh CNS stimulati n via  at-
e h lamine release  r inhibiti n  f  ate h lamine reuptake. The effe ts 
that a ute    aine int xi ati n has  n the heart in lu e   r nary vas -
  nstri ti n with in reasing my  ar ial  xygen  eman . Benz  iazepines 
rest re the CNS inhibit ry t ne  n the peripheral nerv us system. The use 
 f β-a renergi  antag nists sh ul  be av i e  with a ute    aine t xi -
ity be ause  f un pp se  α-a renergi  re ept r stimulati n an    r nary 
artery vas   nstri ti n.

Alth ugh hal peri  l (a)  an be use  f r se ati n, its anti h liner-
gi  an  pr -seizure effe ts  an limit    ling by impe ing  iaph resis an  
may in rease m rbi ity. It is best t  av i  β-a renergi  antag nists, su h as 
labetal l an  esm l l (b and c) in the setting  f    aine int xi ati n. Their 
use lea s t  un pp se  α-a renergi  stimulati n that results in vas   n-
stri ti n. Alth ugh labetal l is an α- an  β-a renergi  re ept r bl  ker, it 
has substantially m re β-a renergi  antag nism than α-a renergi  antag-
 nist effe ts an  is still n t re  mmen e  as first-line treatment f r this 
patient. Cal ium  hannel bl  kers, su h as  iltiazem (d) are n t re  m-
men e  f r the treatment  f    aine in u e   hest pain.

188. The answer is d. Opioid withdrawal initially presents with  rug 
 raving, yawning, rhin rrhea, an  piloerection, an  pr gresses t  nausea, 
v miting,  iarrhea, hypera tive b wels,  iaph resis, myalgias, arthralgias, 
anxiety, fear, an  mil  ta hy ar ia. Methadone withdrawal starts appr xi-
mately  4 h urs after the last   se an  persists f r 3 t  7  ays. Her in with-
 rawal begins ab ut 6 h urs after the last   se an  usually fully manifests 
at  4 h urs. Opi i  with rawal is n t a life-threatening   n iti n as l ng as 
a equate hy rati n an  nutriti nal supp rt are maintaine .

Ethan l with rawal (a) is a life-threatening   n iti n that  evel ps 
6 t   4 h urs after the re u ti n  f ethan l intake. It is  hara terize  by 
aut n mi  hypera tivity, in lu ing nausea, an rexia,   arse trem r, ta hy-
 ar ia, hypertensi n, hyperreflexia, sleep  isturban es, hallu inati ns, an  
seizure. T  meet the  efiniti n  f being in “DTs,” the patient must be b th 
 eliri us an  tremul us. Treatment f r this with rawal state is benz  i-
azepines an  very large   ses may be require . When    aine (b) use is 
st ppe   r when a binge en s, a  rash f ll ws alm st imme iately. This 
is a   mpanie  by a str ng  raving f r m re    aine, fatigue, la k  f plea-
sure, anxiety, irritability, sleepiness, an  s metimes agitati n  r extreme 
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suspi i n. Patients with rawing fr m    aine may be extremely  iffi ult 
t  wake up. Ni  tine with rawal (c) manifests largely as  igarette  raving 
an  subje tive  ysph ri  sympt ms. There are s me sympt ms  f irritabil-
ity an  restlessness. Dis  ntinuati n  f  l ni ine (e) lea s t  hypertensi n, 
hea a he, flushing, sweating, hallu inati ns, anxiety, an  reflex ta hy ar-
 ia. There is n  pil ere ti n in these patients an  this is usually  ver within 
 4 h urs.

189. The answer is d. PCP intoxication is  hara terize  by a wi e spe -
trum  f fin ings. Behavi r may be bizarre, agitate ,   nfuse ,  r vi lent. 
The hallmark  f PCP t xi ity is the recurring delusion of superhuman 
strength and invulnerability resulting fr m b th the anestheti  an   is-
s  iative pr perties  f the  rug. Patients have br ken p li e han  uffs, 
fra turing b nes in   ing s . The maj r  ause  f  eath  r injury fr m PCP 
is behavi ral t xi ity lea ing t  sui i e an  pr v ke  h mi i e. Typi al 
neur l gi  signs in lu e nystagmus (h riz ntal, verti al,  r r tary), ataxia, 
an  altere  gait. Pupils are usually mi size  an  rea tive but  an be my -
riati   r mi ti . Bizarre p sturing, grima ing, an  writhing may be seen. 
Management is   nservative. T  prevent self-injury, the patient must be 
safely restraine . Antipsy h ti s  r benz  iazepines are frequently a min-
istere  f r  hemi al se ati n. PCP int xi ati n usually ranges fr m 8 t   
16 h urs but  an last l nger in  hr ni  users.

C  aine an  amphetamines are sympath mimeti s (a) that  an be 
  nfuse  with PCP int xi ati n. H wever, the hallmark t  PCP int xi a-
ti n that is n t usually  bserve  in sympath mimeti  int xi ati n is the 
re urring  elusi n  f superhuman strength an  nystagmus. When    aine 
(b) use is st ppe   r when a binge en s, a  rash f ll ws alm st imme i-
ately. This is a   mpanie  by a str ng  raving f r m re    aine, fatigue, 
la k  f pleasure, anxiety, irritability, sleepiness, an  s metimes agitati n  r 
extreme suspi i n. While in the anti h linergi  t xi r me (c), there may 
be an altere  mental status an  ta hy ar ia, nystagmus is n t  lassi ally 
ass  iate  with the anti h linergi  t xi r me. A  iti nally, the skin w ul  
be  ry. Opi i  with rawal (e) initially presents with  rug  raving, yawning, 
rhin rrhea, an  pil ere ti n, an  pr gresses t  nausea, v miting,  iarrhea, 
hypera tive b wel,  iaph resis, myalgias, arthralgias, anxiety, fear, an  
mil  ta hy ar ia.

190. The answer is a. This patient has an anion gap metabolic  
acidosis and an osmolar gap. An anion gap is the  ifferen e between 
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unmeasure  ani ns (pr teins an   rgani  a i s) an  unmeasure   ati ns 
(p tassium,  al ium, an  magnesium). The ani n gap  an be  al ulate  
fr m the f rmula:

Anion gap = [Na+] − [HCO3
– + Cl–]

The n rmal ani n gap is appr ximately 6 t  10 mEq/L.
The  ause  f in rease  ani n gap is frequently remembere  by the 

mnem ni  MUD PILES:

M: methan l, metf rmin P: paral ehy e
U: uremia I: ir n, INH
D: DKA L: la tate

E: ethylene gly  l, ethan l
S: sali ylate

Our patient’s ani n gap is (141) − (101 + 14) =  6.
The measured serum osmolarity perf rme  by the lab rat ry is mea-

sure  by a  epressi n in the freezing p int  r an elevati n in the b iling 
p int  f the s luti n. If there is an in rease in l w-m le ular-weight m l-
e ules (ie, a et ne, methan l, ethan l, mannit l, is pr pyl al  h l,  r eth-
ylene gly  l) the  sm larity in reases m re than what is  al ulate  fr m 
the regular serum m le ules.

The f rmula t   al ulate serum  sm larity is as f ll ws:
Serum Osm (mOsm/kg) = 2[Na+] + glucose/18 + BUN/1.8 + EtOH/4.6

The  ifferen e between the a tual measure   sm larity an  the  al u-
late   sm larity is as f ll ws:

osmolar gap = (measure − calculated)
Our patient’s  sm l gap is (35 ) − ( 9 ) = 60.
When the  sm l gap is greater than 50 mOsm/L, it sh ul  be   nsi -

ere  nearly  iagn sti   f toxic alcohol ingesti n. H wever, a n rmal  r 
even negative  sm l gap   es n t ex lu e the presen e  f t xi  al  h ls. 
The patient’s  lini al presentati n  f altere  mental status, ani n gap meta-
b li  a i  sis, an   sm l gap is   nsistent with t xi  al  h l ingesti n. In 
this  ase, the ingeste  substan e was methan l.

All  ther answer  h i es (b, c, d, and e) are in  rre t.

191. The answer is b. F r y ung patients with altere  mental status, t xi  
ingesti n sh ul  be high  n the  ifferential. This  lini al s enari  is m st 
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  nsistent with t xi  ingesti n  f a TCA. Treatment  f all t xi  ingesti ns 
sh ul  begin with assessment  f airway, breathing, an   ir ulati n. As a 
result this patient’s  btun e  mental status an  l ss  f gag reflex, orotra-
cheal intubation is in i ate  f r airway pr te ti n.

A ute  ar i vas ular t xi ity is resp nsible f r m st  f the m rtali-
ties fr m TCA  ver  se. The  hara teristi  features are   n u ti n  elays, 
 ysrhythmias, an  hyp tensi n. The s  ium-bl  king a tivity  f TCAs 
lea s t  a widened QRS and rightward axis. It is believe  that there is an 
in rease   han e  f  ar ia   ysrhythmias if the QRS is greater than 100 mil-
lise  n s. It is re  mmen e  that y u treat this   n iti n with IV sodium 
bicarbonate until the QRS narr ws t  100 millise  n s  r the serum pH 
in reases t  7.55. In a  iti n, the patient is hyp tensive an  sh ul  re eive 
a flui  b lus  f n rmal saline an  be pla e  in the Tren elenburg p siti n. 
If the hyp tensi n   es n t res lve after these maneuvers an  a ministra-
ti n  f bi arb nate, the patient sh ul  re eive n repinephrine. TCA  ver-
  se may pr gress rapi ly an  while frequently  iffi ult t  pre i t, m st 
fatalities    ur bef re 4 t  6 h urs  f the  nset  f hyp tensi n. It is   m-
m n f r a patient t  present t  the ED awake an  alert an  then  evel p 
life-threatening  ar i vas ular an  CNS t xi ity within a   uple  f h urs.

A tivate   har  al (e)  an be a ministere  but is n t likely t  affe t 
the  ut  me in this alrea y very sympt mati  patient. R utine a ministra-
ti n is n  l nger re  mmen e  in the un ifferentiate  t xi  ingesti n. In 
an  btun e  patient, it is imp rtant t  first se ure an airway, if  har  al 
a ministrati n is in i ate , t  prevent aspirati n in the event  f v miting. 
Nar an (a) is the anti  te f r  pi i  t xi ity; this patient requires s  ium 
bi arb nate f r a TCA  ver  se. A  iti nally, y u sh ul  n t give nal x-
 ne t  an intubate  patient. NAC (c) is the anti  te f r a etamin phen 
 ver  se. Syrup  f ipe a  (d)  ann t be a ministere  t  a patient wh  is 
intubate  an  is n t re  mmen e  generally.

192. The answer is b. Ethylene glycol is a   l rless,    rless, slightly 
sweet-tasting liqui  that is f un  in s me antifreeze   mp un s. Inges-
ti ns  f antifreeze are either a  i ental, sui i al,  r in substitute  f ethan l. 
Ethylene gly  l is metab lize  t  gly  li  a i , whi h results in a pr f un  
anion gap metabolic acidosis.

In this  ase: (Na) − ([Cl] + [HCO3
–]); (139 − [101 + 5]) = 33.

Gly  li  a i  is subsequently metab lize  t   xali  a i , whi h   m-
bines with  al ium t  f rm  al ium  xalate  rystals, whi h then pre ipitate 
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in renal tubules, brain, an   ther tissues. The fin ing  f crystalluria is   n-
si ere  the hallmark of ethylene glycol ingestion; h wever, its absen e 
  es n t rule  ut the  iagn sis. An ther test that  an be   ne in the ED 
inv lves examining freshly v i e  urine f r flu res en e with a W    
lamp. S  ium flu res ein is a  e  t  m st antifreeze pr  u ts t  ai  in 
the  ete ti n  f ra iat r leaks. This test may n t be p sitive if the ingesti n 
was n t re ent (<4 h urs). Ingesti n  f ethylene gly  l is ass  iate  with 
neur l gi ,  ar i pulm nary, an  renal abn rmalities.

Ibupr fen (a)  an  ause an elevate  gap a i  sis but w ul  n t give y u 
 rystalluria an  sh ul  give y u s me GI sympt ms  r renal insuffi ien y 
in   ses that w ul  give y u this  egree  f a i  sis. DKA (c)  an  ause 
a metab li  a i  sis. Patients usually have a hist ry  f  iabetes, elevate  
bl    glu  se (> 00 mg/ L), an  ket nes in their urine. La ti  a i  sis  
(d)  an  ause a metab li  a i  sis. This patient’s la tate is within n rmal 
limits. Is pr pyl al  h l (e) (rubbing al  h l) is less t xi  than methan l 
an  ethylene gly  l but m re t xi  than ethan l. Patients typi ally present 
with CNS  epressi n. Is pr pan l als   auses a hem rrhagi  gastritis. 
Unlike the  ther t xi  al  h ls, it is n t usually ass  iate  with a high ani n 
gap metab li  a i  sis.

193. The answer is a. Ethylene gly  l an  methan l are metab lize  t  
their t xi    mp nents by the enzyme alcohol dehydrogenase, whi h is 
the rate limiting step. Initial treatment  f a t xi  al  h l ingesti n inv lves 
bl  king al  h l  ehy r genase with either ethanol or fomepizole t  pre-
vent further f rmati n  f the t xi  metab lites. A single 15 mg/kg   se pr -
vi es effe tive enzyme inhibiti n f r 1  h urs, after whi h time it must be 
re-  se . A serum ethan l   n entrati n  f greater than 100 mg/ L must be 
maintaine  in  r er t  prevent methan l an  ethylene gly  l metab lism.

Hem  ialysis (b) is an effe tive treatment an  rem ves methan l an  
ethylene gly  l fr m the serum; h wever, effe tive rem val requires sev-
eral h urs  f treatment. If al  h l  ehy r genase is n t bl  ke  with either 
f mepiz le  r ethan l, the patient will   ntinue t  metab lize the t xi  
al  h l int  the t xi  metab lites while un erg ing hem  ialysis. S  ium 
bi arb nate (c) infusi n will start t  treat the a i  sis; h wever, it   es n t 
prevent the f rmati n  f the t xi  metab lites. Methylene blue (d) treats 
methem gl binemia an  fa ilitates re u ti n  f ir n (III) t  ir n (II).  
Pyri  xine (e) is an a juvant treatment f r ethylene gly  l p is ning. It is 
a   fa t r that fa ilitates the metab lism  f the t xi  metab lites. It  ann t 
treat the p is ning with ut bl  king metab lism.
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194. The answer is d. Isopropyl alcohol is  ne  f the toxic alcohols (eth-
ylene gly  l, methan l, an  is pr pyl al  h l). It is a  lear,   l rless liqui  
with a bitter taste. It is   mm nly use  as a rubbing alcohol an  as a s l-
vent in hair  are pr  u ts, skin l ti n, an  h me aer s ls. It is ingeste  
as an inexpensive an    nvenient substitute f r ethan l. Clini ally, GI an  
CNS   mplaints pre  minate. Its GI irritant pr perties  ause patients t  
  mplain  f ab  minal pain, nausea, an  v miting. Pupillary size varies 
but mi sis is   mm nly  bserve . Large ingesti ns  an result in   ma. 
Hyp tensi n, alth ugh rare, signifies severe p is ning. Chara teristi ally, 
metab li  a i  sis, unlike the  ther toxic alcohols, is n t present. This is 
be ause is pr pyl al  h l is metab lize  t  acetone, a ket ne, n t an a i . 
It is als  the  ause f r the presen e  f urinary ket nes an  the    r  n 
the patient’s breath. Is pr pyl al  h l int xi ati n is  ften remembere  
by ketosis without acidosis. An ther unique fin ing is the presen e  f 
“pseu   renal failure”  r is late  false elevati n  f  reatinine with a n r-
mal BUN. This results fr m interferen e  f a et ne an  a et a etate by the 
  l rimetri  meth   use  t  measure the  reatinine level.

If the patient ha  a hist ry  f  iabetes with an elevate  bl    sugar an  
ket nes present in the urine, DKA w ul  be highly suspe te  (a). Differ-
entiating between ethan l (b) an  is pr pyl al  h l ingesti n  an be very 
 iffi ult. H wever, the patient’s  lini al presentati n  f  rinking a bitter  
liqui , ab  minal pain, nausea, v miting,    r  f a et ne, an  ket sis 
with ut a i  sis is m st   nsistent with is pr pyl al  h l int xi ati n. 
Methan l an  ethylene gly  l int xi ati ns (c and e) are typi ally ass  i-
ate  with an ani n gap metab li  a i  sis.

195. The answer is a. The treatment  f salicylate toxicity has three  
 bje tives—(1) prevent further sali ylate abs rpti n, ( )   rre t flui   efi-
 its an  a i -base abn rmalities, an  (3) re u e tissue sali ylate   n entra-
ti ns by in reasing ex reti n. Activated charcoal sh ul  be a ministere  
as s  n as p ssible t  re u e sali ylate abs rpti n. Dehy rati n    urs 
early in sali ylate int xi ati n an  sh ul  be treate  with IV hydration. 
Sodium bicarbonate alkalizes b th the serum an , with s me eff rt, the 
urine. Be ause sali yli  a i  is a weak a i , it is i nize  in an alkaline envi-
r nment an  gets “trappe ,” limiting the am unt that  r sses the bl   -
brain barrier an  in reasing urinary ex reti n. Serum alkalization is   ne 
t  keep the sali yli  a i   ut  f the brain an  urine alkalization is   ne t  
keep the sali ylate in the urine (prevent reabs rpti n in the  istal tubule 
an    lle ting  u t). Alkalizati n sh ul  be   nsi ere  in patients with 
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sali ylate levels greater than 30 mg/ L. This is perf rme  by a ministering 
IV s  ium bi arb nate t  maintain a serum pH between 7.45 an  7.55 an  
a urine pH greater than 7.5. P tassium supplementati n is usually nee e  
t  a hieve urinary alkalizati n.

En  tra heal intubati n (b) may be ne essary in respirat ry failure; 
h wever, in a sali ylate-p is ne  patient, it is imp rtant t  maintain  r 
ex ee  the patient’s minute ventilati n. An alkaline serum is nee e  t  
keep sali yli  a i  i nize , whi h limits it fr m  r ssing the bl   -brain 
barrier. It is  iffi ult t  maintain an appr priate level  f hyp  arbia an  
hyperventilati n thr ugh assiste  ventilati n. NAC (c) is the anti  te f r 
APAP p is ning. It is imp rtant, h wever, t   btain an APAP an  sali y-
late level in every  ver  se patient be ause they are   mm n,  ea ly, an  
treatable. Hem  ialysis (d) f r aspirin  ver  se sh ul  be   ne in patients 
with severe sali ylism ass  iate  with serum sali ylate levels greater than 
100 mg/ L;   ma, renal,  r liver failure; an  pulm nary e ema in levels 
less than 100 mg/ L with severe a i -base  isturban es  r the failure t  
resp n  t  m re   nservative treatments su h as a tivate   har  al an  
alkalizati n. (e) Gastri  lavage is n t re  mmen e  here. Gastri  lavage 
sh ul  be   ne  n intubate  patients an  that is s mething y u want t  
av i  in sali ylate t xi ity. There is n  nee  t  repeat any levels bef re 
beginning therapy  n this patient.

196. The answer is b. Deferoxamine is a spe ifi   helat r  f ferric iron 
(Fe3+). It bin s with ir n t  f rm a water-s luble   mp un , ferri xamine, 
whi h  an be ex rete  by the ki neys. Defer xamine has a half-life  f  
1 h ur, s    ntinu us infusi n is the preferre  meth    f a ministrati n. 
The patient’s  lini al presentati n is   nsistent with acute iron poison-
ing. Initial presentati n refle ts the   rr sive effe ts  f ir n  n the gut an  
in lu es nausea, v miting,  iarrhea, an  s metimes GI blee ing. Patients 
with severe  ver  se may present with sh  k  r   ma. In a ute ir n t xi -
ity, there  an be a brief quies ent peri   when the patient feels better.

Defer xamine  an  ause hyp tensi n; theref re,   rre ti n  f the 
patient’s l st flui  fr m v miting an   iarrhea sh ul  be   ne qui kly 
when  efer xamine is   nsi ere .

The treatment f r  rgan ph sphate t xi ity (a) is atr pine an  prali-
  xime. Phys stigmine (a) is an anti  te f r the anti h linergi  syn r me. 
Aspirin  ver  se (c) is treate  with  e  ntaminati n, alkalinizati n, 
an  s metimes  ialysis. NAC (c) is the anti  te f r APAP (d)  ver  se.  
Nal x ne (d) is the anti  te f r  pi i   ver  se. Anti h linergi   ver  se 
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(e)  an be treate  with phys stigmine. F mepiz le (e) is the treatment f r 
t xi  al  h l ingesti n.

197. The answer is a. Butane is a hydrocarbon (HC) family, a  iverse 
gr up  f  rgani    mp un s that   ntain hy r gen an   arb n. S me 
  mm n pr  u ts   ntaining HCs are h useh l  p lishes, glues, paint 
rem ver, an  in ustrial s lvents. A ute HC t xi ity usually affe ts three 
main target  rgans—the lungs, CNS, an  heart. The lungs are m st  
  mm nly affe te  by aspirati n  f ingeste  HCs. Pulm nary t xi ity is 
ass  iate  with   ugh,  ra kles, br n h spasm, pulm nary e ema, an  
pneum nitis  n  hest ra i graph. Certain HCs (ie, t luene, benzene, gas -
line, butane, an / r  hl rinate  HCs)  an have se ative/ pi i -like effe t 
an   ause euph ria,  isinhibiti n,   nfusi n, an   btun ati n. HCs  an 
als   ause sudden cardiac death, parti ularly after su  en physi al a tivity 
after intenti nal inhalati n. It is th ught that the HCs pr  u e myocardial 
sensitization  f en  gen us an  ex gen us  ate h lamines, whi h pre ip-
itates ventri ular  ysrhythmias an  my  ar ial  ysfun ti n. One s enari  
is the s lvent-abusing pers n. EMS w rkers  ften  es ribe an in ivi ual 
wh  has use  inhale  s lvents, perf rme  s me type  f physi al a tivity, 
an  then su  enly   llapse . In this s enari , the patient inhaling butane 
was appr a he  by a p li e  ffi er an  trie  t  run away. This su  en exer-
ti n m st likely le  t  a  ar ia   ysrhythmia. Paraphernalia is  ften f un  
at the s ene, in lu ing plasti  bags use  f r “bagging” (p uring HCs in a 
bag, then  eeply inhaling)  r HC-s ake   l ths use  f r “huffing” (inhal-
ing thr ugh a saturate   l th). Other paraphernalia in lu es gas line   n-
tainers, multiple butane lighters, an  spray paint  ans.

Ethan l int xi ati n (b) typi ally   es n t lea  t  ventri ular fibrilla-
ti n. In patients with her in  ver  se (c) wh  be  me hyp xi , ventri ular 
fibrillati n is p ssible. H wever, in this s enari  the patient’s mental sta-
tus  i  n t  hange in resp nse t  nal x ne, the reversal agent f r  pi i s. 
C  aine int xi ati n (d) may lea  t  ventri ular fibrillati n  ue t  its  ar-
 ia  effe ts; h wever, this s enari  is m re   nsistent with HC abuse. PCP 
(e) generally   es n t lea  t   ar ia   ysrhythmias.

198. The answer is c. MDMA is  urrently  ne  f the m st wi ely abuse  
amphetamines by   llege stu ents an  teenagers. It is   mm nly kn wn 
as “e stasy,” “E,” “XTC,” an  “M&M.” MDMA is an enta t gen, a substan e 
 apable  f pr  u ing euph ria, inner pea e, an  a  esire t  s  ialize.  
Negative effe ts in lu e ataxia, restlessness,   nfusi n, p  r   n entrati n, 
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an  mem ry pr blems. MDMA, alth ugh  lassifie  as an amphetamine, is 
als  a p tent stimulus f r the release  f ser t nin. MDMA  an als   ause 
signifi ant hyponatremia. The in rease in ser t nin results in the ex es-
sive release  f vas pressin (anti iureti  h rm ne [ADH]). M re ver, large 
free-water intake (in rease  thirst)   mbine  with s  ium l ss fr m physi al 
exerti n ( an ing)  ertainly   ntributes t  the  evel pment  f hyp natremia.

C  aine (a) use  an  ause agitati n an  seizures but sh ul  n t  ause 
signifi ant hyp natremia. Her in (b) int xi ati n usually  auses pe ple t  
be m re se ate rather than agitate . It sh ul  n t  ause seizures  r hyp -
natremia. Ketamine an  PCP (d and e)  an  ause agitati n an  hallu ina-
ti ns; h wever, signifi ant hyp natremia is n t usually present.

199. The answer is c. Patients wh  swall w bags  f  rugs  an be  lassifie  
int  tw  large  ateg ries—“body stuffers” an  “body packers.” Patients 
being arreste  wh  swall w illi it  rugs t    n eal the evi en e are referre  t  
as “body stuffers.” They   mm nly ten  t  ingest any an  all the  rugs they 
p ssess, p tentially resulting in a p lypharma euti   ver  se. B  y stuffers 
are usually seen in the ED bef re sympt ms have  evel pe . Activated 
charcoal sh ul  be a ministere  imme iately an  whole-bowel irrigation 
may be in i ate . S metimes there is ra i graphi  evi en e  f the swal-
l we  substan es as seen in  ra k vials  r staples  n the pa kaging materials. 
Wh le-b wel irrigati n uses a polyethylene glycol electrolyte solution (ie, 
GoLYTELY), whi h is n t abs rbe  an  flushes  rugs  r  hemi als thr ugh 
the GI tra t. This pr  e ure seems t  be m st useful when ra i paque tablets 
 r  hemi als, swall we  pa kets  f street  rugs,  r sustaine -release   rugs 
have been ingeste . “Body packers” are pe ple wh  transp rt large am unts 
 f  rugs in very tightly wrappe  pa kages. This takes pre-planning an  is n t 
  ne as the p li e are rai ing. “Pa kers,” if sympt mati , may nee  t  g  t  
the OR. C  aine  an lea  t  b wel perf rati n.

Magnesium  itrate (a) is a  atharti  wh se a ti n begins 4 t  6 h urs 
after ingesti n. It is   ntrain i ate  in patients with renal failure. Gastri  
lavage (b) is n t in i ate  f r this patient. Syrup  f ipe a  (d) is als  inef-
fe tive f r the pa kets in the small b wel. NAC (e) is the anti  te f r a et-
amin phen t xi ity.

200. The answer is d. Methemoglobinemia    urs when an  xi a-
tive stress  auses the ir n in hem gl bin t  g  fr m ir n (II) t  the ir n 
(III)  xi ati n state. On e  xi ize , it  an n  l nger  arry  xygen an  a 
fun ti nal anemia is  reate . Patients  evel p a  istin t  yan ti  appears 
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when methem gl bin levels rea h 10% t  15%. Patients with ut anemia 
an  n  un erlying  ar i pulm nary  isease may be asympt mati  until 
levels rea h 30%. Methem gl bin is rea  as  e xyhem gl bin by pulse 
 ximeters, but is rea    rre tly with   - ximetry. This lea s t  the “satura-
ti n gap” in whi h the pulse  ximeter in i ates a l wer saturati n than a 
measure  saturati n. In this  ase, the  xi ative stress is m st likely fr m  
fertilizer nitrites   ntaminating the farm’s  rinking water.

Carb n m n xi e (a) prevents  xygen unl a ing fr m hem gl bin 
an   yani e (b) prevents  xygen fr m being use  by the ele tr n transp rt 
 hain. Patients    n t appear  yan ti  an  may a tually appear quite pink. 
The saturati n will be high  n pulse  ximetry an  when measure . A  i-
ti nally,  yani e levels are te hni ally very  iffi ult t   btain an  rarely 
return in a timely fashi n f r  iagn sti  use in the ED. d- imer (c) is use  
t  s reen f r ven us thr mb emb lism. An abn rmal A-a gra ient (the 
 ifferen e between alve lar  xygen tensi n an  the measure  hem gl bin 
 xygen tensi n) rather than saturati n gap, suggests a p ssible pulm nary 
emb lism. An abn rmal d- imer suggests a p ssible pulm nary emb lism, 
but is n t  iagn sti   r   nfirmat ry. Aspirin (e)  auses a i  sis, but   es 
n t affe t the pulse  ximeter rea ing  r  ause  yan sis.

201. The answer is d. Methylene blue is the anti  te f r sympt mati  
methem gl binemia. It takes an ele tr n fr m NADPH, generate  thr ugh 
the pent se ph sphate pathway, an  re u es ir n (III) t  ir n (II). Very 
large   ses  an a tually  ause the rea ti n t  run in reverse an   ause met-
hem gl binemia.

En xaparin (a) treats ven us thr mb emb lism. Hyperbari   xygen 
(b) is use  t  treat  arb n m n xi e p is ning. It has been pr p se  as 
a last  it h treatment f r refra t ry, m ribun  patients with very high  
(> 80%-90%) methem gl binemia, alth ugh it is experimental f r this pur-
p se. Hy r x   balamin (c) treats  yani e p is ning by   mbining with 
 yani e t  f rm  yan   balamin (vitamin B1 ). S  ium bi arb nate (e) is 
use  t  treat TCA an  aspirin p is ning.

202. The answer is e. Accidental drug overdose has  vertaken m t r 
vehi le   llisi n as the number  ne  ause  f a  i ental  eath in the Unite  
States. Opioid based medications and drugs are the m st   mm n  
 ause.

The  ther me i ati n types (a, b, c, and d) have signifi ant p tential f r 
m rtality; h wever,  ause far less a  i ental  eaths than  pi i  me i ati ns.
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203. The answer is b. This patient has malignant hyperthermia (MH), 
a rare rea ti n ass  iate  with s me inhale  anestheti s an  succinyl-
choline. It is  ause  by an abn rmality in the ryan  ine re ept r  n the 
sar  plasmi  reti ulum  n skeletal mus le. Abn rmal triggering results in 
in rease  mus le metab li  a tivity. The  iagn sis  an be  hallenging, but 
the  lini al fin ings in lu e muscle rigidity, hyperthermia, and hypercar-
bia. Treatment is with dantrolene, whi h sequesters  al ium ba k int  the 
sar  plasmi  reti ulum. Su  inyl h line an   ther triggers must be s ru-
pul usly av i e  in p tentially sus eptible in ivi uals.

Br m  riptine (a) is a   pamine ag nist an   an be use  t  treat 
neur lepti  malignant syn r me (NMS). While there are s me similari-
ties between MH an  NMS, MH is  ause  by su  inyl h line an  s me 
inhale  anestheti s, while NMS is  ause  by   pamine antag nist me i a-
ti ns, su h as antipsy h ti s. IV antibi ti s an  a  hest x-ray (c) sh ul  
be   nsi ere  in the treatment  f ba terial pneum nia. While the fever in 
the setting  f respirat ry failure   ul  be relate  t  pneum nia, the mus le 
rigi ity an  the ass  iati n with su  inyl h line suggest MH. IV flui s  
(d) may be  f benefit t  help prevent  ir ulat ry   llapse, h wever will n t 
treat the un erlying path l gy. Phys stigmine (e) is use  t  treat  entral 
an  peripheral antimus arini  syn r me.
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Altered Mental Status

Questions

204. A 69-year-old woman with a past medical history of hypertension, 
hypercholesterolemia, diabetes mellitus type 1, and alcohol abuse is brought 
to the emergency department (ED) by her daughter who states that her 
mom has been acting funny over the last hour. The patient did not know 
where she was despite being in her own house. She also did not recognize 
her family and was speaking incomprehensibly. Her blood pressure (BP) is 
150/80 mm Hg, heart rate (HR) is 90 beats/minute, respiratory rate (RR) is 
16 breaths/minute, and temperature is 98.9°F. On physical examination she 
is diaphoretic, agitated, and tremulous. Electrocardiogram (ECG) is sinus 
rhythm with normal ST segments and T waves. Which of the following is 
the most appropriate course of action for this patient?
a. Administer a benzodiazepine to treat her ethanol withdrawal
b. Activate the stroke team and bring the patient directly to the computed 

tomographic (CT) scanner
c. Get a stat point-of-care glucose and administer dextrose if her blood sugar is low
d. Request a psychiatric consult for probable sundowning
e. Administer haloperidol for sedation

205. A 74-year-old lethargic woman is brought to the ED by her family. 
Her daughter states that the patient has been progressively somnolent over 
the last week and could not be woken up today. The patient takes medi-
cations for diabetes, hypertension, hypothyroidism, and hydrocodone/ 
acetaminophen combination for a recent ankle sprain. In the ED, the 
patient is profoundly lethargic, responsive only to pain, and has perior-
bital edema and delayed relaxation of the deep tendon reflexes. Her BP is  
145/84 mm Hg, HR is 56 beats/minute, RR is 12 breaths/minute, and  
temperature is 94.8°F. Which of the following is the most likely diagnosis?
a. Hypoglycemia
b. Opioid overdose
c. Stroke
d. Myxedema coma
e. Depression
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206. A 19-year-old college student presents to the ED complaining of 
headache, sore throat, myalgias, and rash that developed over the pre-
vious 12 hours. Her BP is 95/60 mm Hg, HR is 132 beats/minute, RR is  
19 breaths/minute, temperature is 103.9°F, and oxygen saturation is 98% on 
room air. She is confused and oriented only to person. Physical examina-
tion is remarkable for pain with neck flexion, a petechial and purpuric rash 
on her extremities, and delayed capillary refill. Which of the following best 
describes the emergency physicians’ priority in managing this patient?
a. Collect two sets of blood cultures prior to antibiotic administration
b. Call the patient’s parents and have them come immediately to the hospital
c. Call her roommate to gather more information
d. Begin fluid resuscitation, administer intravenous (IV) antibiotics, and perform a 

lumbar puncture (LP)
e. Administer acetaminophen to see if her headache and fever resolve

207. A 21-year-old college student is brought to the ED by her roommate 
who states that the patient has been very sleepy today. She has a history 
of diabetes and has not refilled her medication in over a week. Her BP is  
95/61 mm Hg, HR is 132 beats/minute, RR is 30 breaths/minute, and  
temperature is 99.7°F. Her point-of-care glucose is 530 mg/dL. Which of 
the following choices most closely matches what you would expect to find 
on her arterial blood gas with electrolytes and urinalysis?
a. pH 7.38, anion gap 5, normal urinalysis
b. pH 7.57, anion gap 21, presence of glucose and leukocytes in urine
c. pH 7.47, anion gap 12, presence of glucose and ketones in urine
d. pH 7.26, anion gap 12, presence of glucose and ketones in urine
e. pH 7.26, anion gap 21, presence of glucose and ketones in urine

208. A 59-year-old man is brought into the ED accompanied by his son who 
states that his father is acting irritable and occasionally confused. The son 
states that his father has a history of hepatitis from a transfusion he received 
many years ago. Over the past 5 years, his liver function slowly deteriorated. 
His vital signs include BP of 145/80 mm Hg, HR of 78 beats/minute, RR of  
16 breaths/minute, temperature of 98°F, and oxygen saturation of 98%.  
Laboratory results are all within normal limits, except for an ammonia level 
that is significantly elevated. Which of the following is the best therapy?
a. Vancomycin and gentamycin
b. Lactulose and neomycin
c. Ampicillin and gentamycin
d. Levofloxacin
e. Ciprofloxacin
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209. A 40-year-old man who is an employee of the hospital is brought 
to the ED actively seizing. A coworker states that the patient has a known 
seizure disorder and currently takes phenytoin for the disorder. He also tells 
you that the patient has been under stress recently and may not have taken 
his last few doses of medication. You call for the nurse to place a face-mask 
with 100% oxygen and gain IV access. You then ask for a medication to 
be drawn up. Which is the most appropriate initial medication you should 
administer in this actively seizing patient?
a. Phenytoin
b. Diazepam
c. Phenobarbital
d. Valproic acid
e. Lithium

210. A 32-year-old G1P1 woman, who gave birth by normal vaginal deliv-
ery at 38 weeks gestation 2 days ago, presents to the ED complaining of 
bilateral hand swelling and severe headache that started 2 hours ago. Her 
BP is 187/110 mm Hg, HR is 85 beats/minute, RR is 15 breaths/minute, and 
temperature is 97.5°F. Urinalysis reveals 3+ protein. When you are exam-
ining the patient, she proceeds to have a generalized tonic-clonic seizure. 
Which of the following is the most appropriate next step in management?
a. Administer IV magnesium sulfate
b. Administer IV labetalol and morphine sulfate
c. Administer IV sumatriptan and place the patient into a dark quiet room
d. Administer an IV loading dose of phenytoin and order a head CT scan
e. Administer IV diazepam and normal saline

211. An unconscious 51-year-old woman is brought to the ED by EMS. A 
friend states that the patient was complaining of feeling weak. She vomited 
and subsequently “blacked out” in the ambulance. The friend states that 
the patient has no medical problems and takes no medications. She also 
states that the patient smokes cigarettes and uses cocaine, and that they 
were snorting cocaine together prior to her blacking out. The patient’s BP 
is 195/80 mm Hg, HR is 50 beats/minute, RR is 7 breaths/minute, and tem-
perature is 98.6°F. What is the eponym associated with her vital signs?
a. Cushing syndrome
b. Cushing reflex
c. Cullen sign
d. Charcot triad
e. Chvostek sign
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212. A 47-year-old man is brought to the ED by EMS after being persis-
tently agitated at a business meeting. His coworkers state that he has been 
working nonstop for a day and a half. They report that he always seemed 
like a healthy guy and frequents bars every night. EMS administered  
25 g of dextrose and thiamine with no symptom improvement. In the 
ED, the patient is anxious, confused, tremulous, and diaphoretic. He  
denies any medical problems, medications, or drug ingestions. His BP is 
182/92 mm Hg, HR is 139 beats/minute, RR is 18 breaths/minute, tempera-
ture is 100.4°F, and point-of-care glucose is 103 mg/dL. An ECG reveals 
sinus tachycardia. Which of the following is the next best step?
a. Administer acetaminophen
b. Administer folate
c. Administer diazepam
d. Recheck point-of-care glucose
e. Administer labetalol

213. A 65-year-old man presents to the ED with a headache, drowsi-
ness, and confusion. He has a history of long-standing hypertension. His BP 
is 230/120 mm Hg, pulse is 87 beats/minute, RR is 18 breaths/minute, 
and oxygen saturation is 97% on room air. On examination, you note pap-
illedema. A head CT scan is performed and there is no evidence of ischemia 
or hemorrhage. Which of the following is the most appropriate method to 
lower his BP?
a. Administer propofol for rapid reduction in BP
b. Administer mannitol for rapid reduction in BP and intracranial pressure (ICP)
c. Administer a high-dose diuretic to reduce preload
d. Administer labetalol until his BP is 140/80 mm Hg
e. Administer labetalol until his BP is 180/100 mm Hg

214. A 74-year-old woman is brought to the ED by EMS for altered mental 
status. Her BP is 138/72 mm Hg, HR is 90 beats/minute, RR is 17 breaths/
minute, and temperature is 100.9°F. A head CT is normal. LP results 
revealed the following:

White blood cell (WBC) count: 1020/mm3 with 90% polymorphonu-
clear cells (PMNs)
Glucose: 21 mg/dL
Protein: 225 g/L

Which of the following is the most likely diagnosis?
a. TB meningitis
b. Bacterial meningitis
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c. Viral meningitis
d. Fungal meningitis
e. Encephalitis

215. A 67-year-old man presents to the ED for worsening confusion. His 
wife states that he received his first dose of chemotherapy for lung cancer 
2 days ago. Over the last 24 hours, the patient became confused. His BP is 
130/70 mm Hg, HR is 87 beats/minute, and temperature is 98.9°F. While in 
the ED, the patient seizes. You administer an antiepileptic and the seizure 
immediately stops. You compare his current electrolyte panel to one taken 
2 days ago.

Two Days Ago  Today
Sodium (mEq/L)  139  113
Potassium (mEq/L)  4.1  3.9
Chloride (mEq/L)  105  98
Bicarbonate (mEq/L)  23  20
Blood urea nitrogen (BUN) (mg/dL)  13  17
Creatinine (mg/dL)  0.4  0.7
Glucose (mg/dL)  98  92

Which of the following is the most appropriate treatment?
a. 0.45% saline
b. 0.9% saline
c. 3% saline
d. 5% dextrose
e. 50% dextrose

The following scenario applies to questions 216 and 217.

A 31-year-old woman with a history of schizophrenia presents to the ED for 
altered mental status. A friend states that the patient is on multiple medica-
tions for her schizophrenia. Her BP is 150/80 mm Hg, HR is 122 beats/min-
ute, RR is 20 breaths/minute, and temperature is 104.5°F. On examination, 
the patient is diaphoretic with distinctive “lead-pipe” rigidity of her muscu-
lature. You believe the patient has neuroleptic malignant syndrome (NMS).

Rosh_CH07_p223-p250.indd   227  1/8/16   3:08 PM



228  Emergency Medicine

216. After basic stabilizing measures, which of the following medications 
is most appropriate to administer?
a. Haloperidol
b. Droperidol
c. Dantrolene
d. Diphenhydramine
e. Acetaminophen

217. Which of the following abnormalities associated with this condition 
leads to the greatest morbidity and mortality?
a. Elevated CPK
b. Muscle rigidity
c. Hypertension
d. Hyperpyrexia
e. Tachycardia

218. A 56-year-old man is brought in from the homeless shelter for 
strange, irrational behavior, and unsteady gait for 1 day. A worker at the 
shelter reports that the patient is a frequent abuser of alcohol. On exami-
nation, the patient is alert but oriented to name only and is unable to give 
full history. He does not appear clinically intoxicated. You note horizontal 
nystagmus and ataxia. What is the most likely diagnosis?
a. Wernicke encephalopathy
b. Korsakoff syndrome
c. Normal pressure hydrocephalus
d. Central vertigo
e. Alcohol withdrawal

219. An 18-year-old girl is brought to the ED from a party for altered 
mental status. Her boyfriend admits that she had several liquor shots and 
used intranasal cocaine at the party prior to becoming agitated, paranoid, 
and attacking him with a knife. Her BP is 145/80 mm Hg, HR is 126 beats/
minute, RR is 20 breaths/minute, and temperature is 100.8°F. The patient is 
agitated, screaming, and resisting examination. What is the next best step 
in the management of this patient?
a. IV β-blocker
b. IV benzodiazepine
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c. Acetaminophen
d. Lithium
e. Drug abuse specialist consultation

220. A 78-year-old woman is transferred from a nursing home with 
altered mental status and fever. The nursing home reports that the patient 
was febrile to 102.3°F, disoriented, confused, and incontinent of urine. Her 
past medical history includes hypertension, a stroke with residual right-
sided weakness, and nighttime agitation for which she was started on halo-
peridol 3 days ago. Her BP is 215/105 mm Hg, HR is 132 beats/minute, and 
temperature is 102.8°F. On examination, the patient is oriented to name 
only, tremulous, diaphoretic, and has marked muscular rigidity and three 
out of five right upper- and lower-extremity strength. What is the most 
likely diagnosis?
a. Urinary tract infection
b. Malignant hyperthermia
c. Neuroleptic malignant syndrome
d. Recurrent stroke
e. Meningoencephalitis

221. A 54-year-old man is brought to the ED by his wife for bizarre 
behavior. The wife complains that her husband has not been acting like 
his usual self over the last several days. She states that he has not had any 
change in sleep, appetite, or activity level. She also recalls that her hus-
band complained of morning headaches for the last 2 months. The patient 
is otherwise in good health and does not take any medications. His BP is  
135/87 mm Hg, HR is 76 beats/minute, RR is 14 breaths/minute, and tem-
perature is 98.9°F. His examination is otherwise unremarkable. Which of 
the following is the most likely diagnosis?
a. Migraine headache
b. Tension headache
c. Subarachnoid hemorrhage
d. Pseudotumor cerebri
e. Frontal lobe mass
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222. A 46-year-old woman is brought to the ED by her husband for 1 day 
of worsening confusion. The patient has a history of systemic lupus erythe-
matosus (SLE) and takes chronic oral steroids. She has not been feeling well 
for the last few days. Her BP is 167/92 mm Hg, HR is 95 beats/minute, RR is 
16 breaths/minute, and temperature is 100.3°F. On examination, the patient 
is oriented to name and has diffuse petechiae on her torso and extremi-
ties. Laboratory results reveal hematocrit 23%, platelets 17,000/mL, BUN 
38 mg/dL, and creatinine 1.9 mg/dL. Which of the following is the most 
likely diagnosis?
a. Henoch-Schönlein purpura (HSP)
b. Disseminated intravascular coagulopathy (DIC)
c. von Willebrand disease
d. Idiopathic thrombocytopenic purpura (ITP)
e. Thrombotic thrombocytopenic purpura (TTP)

223. A 58-year-old woman is brought into the ED after a witnessed 
syncopal event. Upon arrival, the patient appears confused and agitated. 
Her vitals include BP of 145/70 mm Hg, HR of 89 beats/minute, RR of  
16 breaths/minute, and oxygen saturation of 98% on room air. Within a few 
minutes, the patient is more alert and oriented. She denies any chest pain, 
headache, abdominal pain, or weakness preceding the event and is cur-
rently asymptomatic. She also states that she has not taken her antiepileptic 
medications in 2 days. The patient’s examination is unremarkable including 
a nonfocal neurologic examination. Given this patient’s history and evolv-
ing examination, what is the most likely etiology of this patient’s syncopal 
event?
a. Cerebrovascular accident (CVA)
b. Transient ischemic attack (TIA)
c. Seizure
d. Aortic dissection
e. Pulmonary embolus

The following scenario applies to questions 224 and 225.

A 75-year-old woman presents to the ED with complaints including 
abdominal pain, nausea and vomiting, frequent urination, and achy pain 
in her extremities. According to her family, she became confused over the 
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last week, doesn’t remember her family member’s names and has been more 
fatigued than usual. She has a history of breast cancer and was recently 
told it had metastasized. On examination, her vital signs are normal. She 
has diffuse pain in the extremities without swelling or point tenderness. 
She is mildly confused without lateralizing signs. Urinalysis does not show 
leukocyte esterase or nitrites; however, calcium oxalate crystals are present.

224. Which of the following tests is likely to confirm your suspected  
diagnosis?
a. CA-125
b. CT of the head
c. Serum calcium
d. Urine culture
e. Urine drug screen

225. Which of the following treatments provides the best long-term treat-
ment of this patient’s condition?
a. IV normal saline and IV furosemide
b. Thalidomide
c. Parathyroidectomy
d. Phenoxybenzamine
e. Zolendronate (Zolendronic acid)

The following scenario applies to questions 226 and 227.

A 3-year-old boy presents with confusion and lethargy that has been pro-
gressive over the last 2 days. He lives with his parents in home that was built 
in the early 1920s. According to his parents, he has been complaining that 
his stomach hurts for the last 2 weeks and has been constipated. He has 
been eating and drinking normally, but also tries to eat things that are not 
food. The abdominal examination shows no tenderness. Laboratory results 
are as follows:

WBC: 8.0 (4.1-11.3) mL
Hemoglobin: 8.0 gm/dL (11.6-15.1)
Hematocrit: 22.3% (34.2-44.6)
Platelets: 281 (130-450) mL
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An abdominal x-ray shows no obstruction; however, there are radiopaque flecks 
in the small bowel. A representative x-ray of the knee is shown in the figure.

(Reproduced, with permission, from Bram A. Dolcourt, MD.)

226. Which of the following laboratory tests is most likely to reveal the 
definitive diagnosis?
a. Blood sugar
b. Calcium
c. Lead
d. TSH
e. Urine organic acids

227. Which of the following therapies is most appropriate for his condition?
a. Deferoxamine
b. Dimercaperol (British Anti-Lewisite)
c. Folinic acid
d. N-acetylcysteine
e. Lorazepam

The following scenario applies to questions 228 and 229.

A 40-year-old man presents with personality changes and ataxia that have 
been progressive over the course of a month. He complains of shooting 
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“electric shocks” down his legs. He has also had episodes of urinary incon-
tinence. He walks with a wide-based, high-stepping gait. Pupillary exami-
nation shows small, nonreactive pupils that accommodate. Patellar reflexes 
are absent.

228. Which of the following findings confirms the most likely diagnosis?
a. Abnormal prions on brain biopsy
b. Gram positive cocci in pairs on CSF gram stain
c. Plaques in the white matter on MRI of brain
d. Positive fluorescent treponemal antibody absorption on CSF
e. Positive polymerase chain reaction for herpes simplex virus (HSV) in the CSF

229. Which of the following is the most appropriate therapy for his condition?
a. Hospice as there is no effective treatment
b. Monthly IM B12 and with daily oral folic acid supplementation
c. IM interferon beta daily
d. IV acyclovir
e. IV penicillin

230. A 34-year-old woman presents to the ED with confusion, lethargy, 
and episodes of syncope upon standing. She has been vomiting for most 
of the day. The point-of-care glucose on presentation was 55 mg/dL, how-
ever her mental status did not improve with IV dextrose administration. 
She recently ran out of her medications, but cannot remember her medical 
history. He BP is 80/40 mm Hg and unresponsive to 2 L of normal saline, 
HR is 80 beats/minutes, RR is 12 breaths/minute, temperature is 100.8°F, 
and oxygen saturation is 99% on room air. Physical examination reveals no 
nuchal rigidity. The skin of her palms and buccal mucosa appear darkened. 
A basic metabolic panel is sent and results are as follows:

Sodium: 128 mMol/L (135-145)
Potassium: 5.8 mMol/L (3.5-5.0)
Chloride: 96 mMol/L (98-106)
Bicarbonate: 20 mMol/L (23-27)
Glucose: 120 mg/dL (80-120)
Calcium: 10.4 mg/dL (8.5-10.3)
BUN: 10 mg/dL (5-12)
Creatinine: 1.0 mg/dL (0.6-1.2)
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A lumbar puncture is performed and cerebral spinal fluid (CSF) analysis is 
shown as follows:

WBC: 3/mm3 (<5)
RBC: 0/mm3 (0)
Protein: 30 mg/dL (15-45)
Glucose: 75 mg/dL (40-80)

Which of the following treatments should be initiated immediately?
a. Vancomycin
b. Diphenhydramine
c. Hydrocortisone
d. Norepineprhine
c. Propothiouracil (PTU)
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Altered Mental Status

Answers

204. The answer is c. The patient never received a point-of-care glucose 
at triage. Hypoglycemia can mimic a CVA or seizure. Therefore, it is critical 
that all patients who present with altered mental status get a point-of-care 
glucose. Glucose level should be considered a vital sign. Hypoglycemia is a 
common problem in patients with type 1 diabetes. The clinical presentation 
of hypoglycemia is caused by increased secretion of epinephrine, as well as 
central nervous system (CNS) dysfunction. Symptoms include diaphoresis, 
nervousness, tremor, tachycardia, hunger, and neurologic symptoms rang-
ing from confusion and bizarre behavior to seizures and coma.

Ethanol withdrawal (a) can present in a similar fashion as hypoglyce-
mia because both include symptoms of an adrenergic state (ie, tachycardia, 
hypertension, diaphoresis, and/or agitation). Even if you suspect ethanol 
withdrawal, it is mandatory to check a glucose. The stroke team (b) should 
be activated in patients who present with signs and symptoms of a stroke 
that are not caused by hypoglycemia. Sundowning (d) refers to people who 
become increasingly confused at the end of the day and into the night. Sun-
downing isn’t a disease but a symptom that often occurs in people with 
dementia, such as Alzheimer disease. It is more commonly observed on 
the hospital wards than in the ED. Haloperidol (e) is commonly used as a 
sedative for agitated patients. However, this patient is agitated because of an 
organic cause, hypoglycemia. By treating the underlying cause (administer-
ing glucose), the agitation will resolve.

205. The answer is d. Myxedema coma is a life-threatening complica-
tion of hypothyroidism. Mortality in myxedema coma approaches 20% to 
50% even with appropriate management. The patient exhibits classic signs 
and symptoms of the disease—lethargy or coma, hypothermia, bradycar-
dia, periorbital and nonpitting edema, and a delayed relaxation phase of 
deep tendon reflexes (areflexia in more severe cases). Myxedema coma can 
be triggered by sepsis, trauma, surgery, congestive heart failure, prolonged 
cold exposure, or use of sedatives or narcotics (as seen in this example).
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It is critical that a point-of-care glucose is checked (a). However, myx-
edema coma differs from the early stages of hypoglycemia in that myx-
edema coma results in the progressive slowing of all bodily functions; by 
contrast, in early hypoglycemia, the body is stimulated by the release of 
adrenergic hormones. The classic findings in opioid toxicity (b) include 
miotic pupils and respiratory depression. Stroke (c) should be on the  
differential in this case, but the patient’s signs and symptoms are more 
consistent with an abnormal metabolic state than with purely neurovas-
cular change. Depression (e) is an often forgotten diagnosis in the elderly  
and may present with a wide variety of signs and symptoms. Severe depres-
sion may appear as lethargy. It is unlikely, however, to have associated 
hypothermia and abnormal reflexes.

206. The answer is d. The first question an emergency physician asks for 
each patient is whether a life-threatening process is causing the patient’s 
complaint. Emergency medicine is primarily a complaint-oriented, rather 
than a disease-oriented specialty. Its emphasis rests on anticipating and 
recognizing a life-threatening process rather than seeking the diagnosis. 
The goal is to think about and plan to prevent the life-threatening things 
from happening or progressing in the patient. The patient in the vignette 
may have meningitis, a life-threatening condition, or a viral syndrome with 
dehydration. The initial approach is stabilization and treatment or pre-
vention of a life-threatening process. This patient requires fluid resuscita-
tion for her BP, altered mental status, and delayed capillary refill. Antibiot-
ics should be started immediately and a LP performed once the presence of 
underlying increased ICP is evaluated by funduscopic examination or CT 
scan. She should be placed in isolation. Her disposition is directed by her 
response to initial resuscitation and results of the LP.

It is important to collect blood cultures (a); however, initial stabiliza-
tion and treatment is priority. The patient’s parents should be contacted 
if the patient cannot do it herself, but treatment should proceed in the 
meantime (b). Gathering more information is invaluable (c); however, this 
should be done after initial stabilization and treatment. Observation in a 
patient with a life-threatening condition is not recommended (e).

207. The answer is e. This patient presents with an anion gap metabolic 
acidosis, glucosuria, and ketonuria, which is consistent with diabetic keto-
acidosis (DKA). DKA is an acute, life-threatening disorder occurring in 
patients with insulin insufficiency. It results in hyperglycemia, ketosis, and 
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osmotic diuresis, and clinically presents with gastrointestinal (GI) dis-
tress, polyuria, fatigue, dehydration, mental confusion, lethargy, or coma. 
When the diagnosis of DKA is clinically suspected and hyperglycemia is 
confirmed by elevated point-of-care glucose, the results of a blood gas and 
urinalysis confirm the diagnosis. In DKA, the liver metabolizes free fatty 
acids into ketone bodies for alternative fuel in the setting of cellular glucose 
underutilization. The result is ketonuria and anion gap metabolic acido-
sis (pH < 7.4 and HCO3

– < 24). Glucosuria, the result of hyperglycemia-
related osmotic diuresis, is another manifestation of DKA.

The anion gap is calculated by subtracting Cl– and HCO3
– from Na+

Anion gap (AG) = [Na+] – ([Cl–] + [HCO3
–])

A normal anion gap is 8 to 12 mEq/L. An elevated gap is a result of an 
increased concentration of unmeasured anions. In DKA, the elevated anion 
gap is caused by the production of ketones.

Other answers (a, b, c, and d) are incorrect choices in the DKA  
presentation.

208. The answer is b. The patient has hepatic encephalopathy, which is a 
clinical state of disordered cerebral function occurring secondary to acute 
or chronic liver disease. Laboratory tests may be normal in patients, but 
the serum ammonia level is usually elevated. Lactulose and neomycin 
represent the main therapeutic agents. Lactulose is a poorly absorbed sugar 
metabolized by colonic bacteria that traps ammonia and helps excrete it in 
the stool. Neomycin is a poorly absorbed aminoglycoside that is believed to 
act by reducing colonic bacteria responsible for producing ammonia.

No other antibiotics (a, c, d, and e) are indicated in the management 
of hepatic encephalopathy.

209. The answer is b. Generally, the first-line pharmacologic treatment 
in an actively seizing patient is a parental benzodiazepine, such as diaz-
epam (Valium), lorazepam (Ativan), or midazolam (Versed). Benzodiaze-
pines are effective in terminating seizure activity in 75% to 90% of patients. 
Diazepam can be administered intravenously, intramuscularly, or down an 
endotracheal tube. Lorazepam and midazolam can be given intravenously 
or intramuscularly. All three have similar efficacy in terminating seizures.

Phenytoin (a) is a second-line agent that can be administered intra-
venously. Although the cause of the patient’s seizure may be because of 
subtherapeutic levels of phenytoin, benzodiazepines are still the first-line 
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therapy owing to their rapid onset. The onset of diazepam is 2 to 5 minutes 
while phenytoin is 10 to 30 minutes. In addition, phenytoin requires at least 
20 minutes for administration because of its potential to cause hypotension 
and cardiac dysrhythmias. Phenobarbital (c) is a third-line agent. Its onset 
of action is 15 to 30 minutes. Valproic acid (d) is rarely used in the acute sei-
zure setting. There is no role for lithium (e) in acute seizure management.

210. The answer is a. This patient has postpartum eclampsia, which 
needs to be managed with IV magnesium sulfate and admission to the 
obstetrical service. Preeclampsia is defined as new-onset hypertension  
(>140/90 mm Hg) and proteinuria (1 g/L in random specimen or  
>3 g/L over 24 hours). Some clinicians also use generalized edema as a 
requirement. Preeclampsia is most common in the third trimester. Eclampsia 
occurs with the development of seizures or coma in a patient with pre-
eclampsia. A preeclamptic woman may worsen after delivery and develop 
late postpartum eclampsia, which usually occurs in the first 24 to 48 hours 
postpartum but may present several weeks after delivery. Management of 
eclamptic seizures in the ED involves administering magnesium sulfate, 
which is believed to act as a membrane stabilizer and vasodilator, reduc-
ing cerebral ischemia. Although magnesium sulfate is not a direct antihy-
pertensive, the hypertension associated with eclampsia is often controlled 
adequately by treating the seizure.

Treating the seizure will most likely also lower the patient’s BP. Fewer 
than 10% of eclamptic patients require specific antihypertensive therapy 
(b). Sumitriptan is the treatment for migraines (c), which this patient does 
not have. This patient’s seizure is secondary to eclampsia. The first-line 
treatment is with magnesium sulfate. If the seizure is not treated despite 
appropriate magnesium sulfate, a benzodiazepine can be administered and 
etiologies of seizure other than eclampsia should be sought and treated  
(d and e).

211. The answer is b. The patient has a triad of hypertension, bradycar-
dia, and respiratory depression, which is called Cushing reflex. This is 
observed in one-third of patients with a potentially lethal increase in ICP. 
Increased ICP may result from traumatic brain injury or, as in this patient’s 
case, from hemorrhagic stroke and subsequent brain edema. Tobacco and 
cocaine use are known risk factors for hemorrhagic stroke. Increasing ICP 
can result in cerebral herniation, which has a mortality rate close to 100%. 
For any chance of survival, it must be rapidly controlled by intubation,  
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elevation of the head of the bed, hyperventilation, mannitol, and definitive 
neurosurgical intervention.

Cushing syndrome (a) describes the hyperadrenal state associated with 
increased production of cortisol, leading to hypertension, truncal obesity, 
abdominal striae, and hirsutism. Cullen sign (c) is purplish discoloration 
around the umbilicus that results from intraperitoneal hemorrhage. Char-
cot triad (d) constitutes fever, right upper quadrant (RUQ) pain, and jaun-
dice, and is associated with cholangitis. Chvostek sign (e), associated with 
hypocalcemia, is twitching of the nose or lips with tapping of the facial 
nerve.

212. The answer is c. This patient presents with alcohol withdrawal. 
Signs and symptoms of this condition occur along a continuum ranging 
from simple shakes to delirium tremens (DTs) following a reduction or 
cessation of alcohol. Early symptoms usually appear 6 to 8 hours after ces-
sation of drinking and involve tremulousness, anxiety, mild hypertension, 
and tachycardia. In more severe withdrawal, these symptoms worsen and 
paranoia, auditory, and visual hallucinations may develop proceeding to 
DTs with severe autonomic hyperactivity and profound altered mental 
status. DTs usually occur 3 to 5 days after alcohol cessation and carry 5% 
to 15% mortality even with supportive care. Additionally, alcohol with-
drawal seizures may occur anywhere from 6 to 48 hours after cessation 
of alcohol. Benzodiazepines are the mainstay of therapy in alcohol with-
drawal, as well as in sympathomimetic overdose and sedative-hypnotic 
withdrawal.

Acetaminophen (a) and labetalol (e) would treat the symptoms of low-
grade fever and hypertension/tachycardia, respectively, without addressing 
the underlying etiology. Folate (b) should be given to all potentially under-
nourished patients, especially alcoholics, to prevent folate-deficient anemia. 
Dextrose was just administered by EMS without symptom improvement; 
however, point-of-care glucose (d) levels are important to check in all 
patients with altered mental status.

213. The answer is e. The patient has hypertensive encephalopathy, 
which is defined by a rapid rise in BP that is accompanied by neurologic 
changes. Patients typically present with a systolic BP greater than 220 mm Hg 
and diastolic BP greater than 110 mm Hg. Neurologic findings include 
severe headache, vomiting, drowsiness, confusion, seizure, blindness, 
focal neurologic deficits, or coma. Hypertensive emergency is a medical 
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emergency. The goal of therapy is to stop and reverse the progression of 
end-organ dysfunction while maintaining organ perfusion and avoiding 
complications. Reduction in BP should be done rapidly but carefully. It is 
important to avoid dropping the pressure too low as this may lead to cere-
bral ischemia. The immediate goal is to reduce the mean arterial BP by 
20% to 30% of pretreatment levels over the first hour of therapy. This can 
be accomplished by labetalol, a β1-, β2-, and α1-receptor blocker. Another 
useful medication is nitroprusside, which is a better choice if the patient’s 
BP is being monitored through an intra-arterial line. Nitroprusside can 
cause a reflex tachycardia.

Propofol (a) is an excellent sedating agent that has a rapid onset of 
action and metabolizes quickly. It is also known to cause hypotension and 
apnea as side effects. However, it should not be used as an antihypertensive 
because of its unpredictable properties. Mannitol (b) is an osmotic agent 
that is used to lower ICP in patients with impending or actual brain hernia-
tion. It is not appropriate as an antihypertensive agent. Diuretics (c) are not 
useful to acutely lower BP but may be started as a maintenance antihyper-
tensive. Lowering the BP to 140/80 mm Hg can cause cerebral ischemia (d). 
The mean arterial pressure should only be lowered by 20% to 30% in the 
first hour.

214. The answer is b. The CSF analysis in bacterial meningitis typi-
cally shows an elevated WBC count with predominant PMNs. Protein 
is elevated and glucose is low. A Gram stain may show bacteria. The 
most specific marker for the diagnosis is a positive culture. Tests that 
evaluate the presence of antigen in the CSF (ie, latex agglutination stud-
ies) are particularly useful in the diagnosis of partially treated bacterial 
meningitis.

Tuberculosis meningitis (a) typically presents with less than  
1000 WBC/µL with monocytic predominance. Symptoms are generally 
insidious in nature, typically not appearing until after a week has passed. 
In viral meningitis (c), the CSF WBC count is made up of lymphocytes 
or monocytes, but early in the disease PMNs may predominate. CSF glu-
cose is normal and protein is elevated in viral meningitis. A Gram stain 
will be negative and culture will show no growth. Fungal meningitis (d) 
is rare and generally presents in immunocompromised patients. LP usu-
ally reveals less than 500/µL WBCs. Encephalitis (e) is diagnosed by CSF  
culture or serology. CSF analysis that reveals blood is suspicious for  
herpes encephalitis.
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Test  Normal  Bacterial  Viral  Fungal  TB
Protein  < 50  > 200  < 200  > 200  > 200
Glucose  > 40  < 40  > 40  < 40  < 40
WBCs  < 5  > 1000  < 1000  < 500  < 1000
Cell type  Monos  > 50% Polys  Monos  Monos  Monos
Gram stain  Neg  Pos  Neg  Neg  Pos (AFB)

215. The answer is c. Hyponatremia is defined as a measured serum 
sodium less than 135 mEq/L. However, the development of symptoms 
secondary to hyponatremia is related more to the rate of change in  
the serum sodium than to the absolute value. Levels less than 120 mEq/L 
tend to cause symptoms regardless of the rate to reach this value. Symptoms 
can include confusion, lethargy, nausea, vomiting, anorexia, muscle cramps, 
and seizures. There are many causes of hyponatremia, including renal or 
GI losses, third-spacing, endocrine abnormalities, syndrome of inappropri-
ate antidiuretic hormone (SIADH) release, cirrhosis, CHF, and nephrotic syn-
drome. Many medications cause SIADH, in addition to pulmonary and CNS 
disease. This patient, in particular, just started chemotherapy for lung cancer. The 
treatment for hyponatremia is guided by the cause of the process. However, 
if a patient is symptomatic (ie, seizing), hypertonic saline (3%) should be 
carefully administered to raise the serum sodium to 120 mEq/L. A known 
complication of hypertonic saline, when it is administered too fast and sodium 
levels rise rapidly, is the development of central pontine myelinosis.

0.45% and 0.9% (a and b) do not provide adequate amounts of sodium 
to raise the serum level and can actually cause a drop in serum sodium in 
certain conditions. Dextrose (d and e) is the treatment of choice for hypo-
glycemic patients.

216. The answer is c. NMS is a rare but potentially fatal reaction commonly 
associated with the use of antipsychotic drugs. The classic triad for its clini-
cal presentation includes altered mental status, hyperthermia, and muscle 
rigidity. The cornerstone of treatment is supportive care with rapid cooling, 
fluid and electrolyte repletion, and monitoring. Dantrolene, a nonspecific 
skeletal muscle relaxant, generally used in the treatment of malignant hyper-
thermia, is also effective for NMS. In addition, benzodiazepines are useful in 
the treatment of NMS. The offending agent should be discontinued.

Haloperidol and Droperidol are both antipsychotic medications  
(a and b) that can worsen the symptoms of NMS and should not be  
administered. Diphenhydramine (d), an anticholinergic, should be avoided 
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as it is ineffective and may worsen the reaction by interfering with tempera-
ture regulation. Acetaminophen (e), an antipyretic, may help in lowering 
the temperature. However, NMS is a centrally mediated process. External 
cooling is more effective.

217. The answer is d. Hyperpyrexia is the symptom of NMS that is most 
associated with severe morbidity and mortality. The patient’s temperature 
must be controlled and frequently with active cooling in addition to phar-
macologic agents.

Muscle rigidity and an elevated CPK (a and b) go hand in hand NMS 
and may be markers of severity, but are not independently associated with 
mortality in NMS. NMS can cause hypertension and tachycardia (c and e); 
however, hypotension and autonomic instability would be the greater con-
cern. The presence of these are concerning, but not predictors of mortality.

218. The answer is a. This patient exhibits the classic triad of Wernicke 
encephalopathy (WE)—confusion, ataxia, and ophthalmoplegia. WE 
is the result of thiamine deficiency leading to decreased glucose metabo-
lism and neuronal destruction, primarily in the cerebellum, hypothalamus, 
vestibular system, and memory. It is typically found in chronic alcohol-
ics caused by nutritional deficiency but can also occur in other malnu-
trition states, pregnancy, persistent vomiting, or dialysis. WE can mimic 
acute stroke symptoms and can lead to permanent nystagmus and ataxia. 
It carries 10% to 20% mortality if untreated. Eye examination findings in 
WE include horizontal nystagmus, vertical gaze palsy, or cranial nerve VII 
palsy. Cerebellar destruction presents with ataxic, wide-based gait. WE is 
a clinical diagnosis. Thiamine deficiency can also lead to the development 
of high-output cardiac failure and Korsakoff syndrome. The treatment is 
parenteral thiamine supplementation.

Korsakoff syndrome (b) is another sign of thiamine deficiency and 
involves disorientation and confabulation. Normal-pressure hydrocepha-
lus (c) presents with dementia, ataxic gait, and urinary incontinence. Head 
CT shows large ventricles. Central vertigo (d) is caused by lesions in the 
brainstem or cerebellum. It is associated with vertical or rotary nystagmus 
and nausea and vomiting. Alcohol withdrawal (e) typically presents with 
sympathetic and CNS overactivity.

219. The answer is b. The patient has cocaine-induced autonomic and 
CNS hyperactivity causing agitation, paranoia, and a hyperadrenergic 
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state. More severe CNS manifestations of cocaine poisoning include hyper-
thermia, intracranial hemorrhage, seizures, spinal cord infarctions, and 
acute dystonic reactions. The CNS effects of cocaine are managed with 
benzodiazepines, which decrease sympathetic tone and prevent hyper-
thermia and seizures.

β-Adrenergic receptor blockers (a) decrease HR and BP. In this case, 
however, metoprolol administration does not address the underlying cause 
of the adrenergic hyperactivity. More importantly, β-adrenergic receptor 
blockade in cocaine poisoning leaves unopposed stimulated β-adrenergic 
receptors, thus worsening vasoconstriction. Therefore, β-receptor blocker 
use in cocaine poisoning is contraindicated. Acetaminophen (c) is not help-
ful in this situation. Fever or hyperthermia in cocaine poisoning is caused 
by hypothalamic stimulation, and not by inflammatory mediators. Hyper-
thermia should be treated with cooling methods, such as cool mist spray 
or ice-bath immersion. Lithium (d) is commonly used in the treatment of 
depressive and bipolar affective disorders. It has no role in the acute treat-
ment of cocaine intoxication. Drug abuse specialists (e) should be con-
sulted when the patient is medically cleared.

220. The answer is c. The patient presents with a rare but potentially 
life-threatening NMS. Antipsychotic drugs (ie, haloperidol) are the most 
common offending agents in the development of NMS, causing central 
dopamine depletion. The disorder is typically characterized by hyperther-
mia, muscle rigidity, altered mental status, and autonomic instability. 
Because NMS carries a high mortality, it is important to aggressively treat 
it with muscle relaxers, such as IV benzodiazepines, dantrolene, and dopa-
mine agonists.

Urinary tract infection (a) in a debilitated or nursing home patient 
can easily lead to altered mental status and sepsis. The patient’s muscular 
rigidity, however, does not fit this diagnosis. The presentation of malig-
nant hyperthermia (b) is similar to NMS, also involving hyperthermia and 
muscle rigidity. It is caused by anesthetic agents, which this patient did not 
receive. Dantrolene is also used for muscle relaxation in malignant hyper-
thermia. Recurrent stroke (d) is unlikely in this presentation with hyper-
thermia and muscle rigidity. Right-sided motor findings on examination 
are residual deficits from the old stroke. Meningoencephalitis (e) is cer-
tainly high on the differential in this patient but is unlikely to cause gener-
alized muscular rigidity. It typically presents with fever, headache, nuchal 
rigidity, altered mental status, and focal neurologic signs.
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221. The answer is e. The most likely diagnosis in this patient is a space-
occupying lesion in the frontal lobe of the brain. Brain tumors can present 
with morning headaches associated with nausea and vomiting. Neuro-
logic examination is normal in most patients. Papilledema might provide 
an important clue of increased ICP and the presence of a brain mass. Fron-
tal lobe tumors typically involve personality changes as seen in this patient.

Migraine headaches (a) are recurrent headaches that may be unilateral 
or bilateral. They occur with or without a prodrome. The aura of a migraine 
may consist of neurologic symptoms, such as dizziness, tinnitus, scotomas, 
photophobia, or visual scintillations. Persistent morning headaches and 
personality changes in this case are inconsistent with the diagnosis of ten-
sion headache (b). Tension headache is described as bilateral pressure-like 
pain, not worsened with activity and associated with stress. Headaches in 
patients older than 50 years are unusual and should be taken seriously and 
well evaluated. Subarachnoid hemorrhage (c) typically presents with severe 
headache of acute onset, classically described as “the worst headache of 
my life,” with associated nausea and vomiting. Pseudotumor cerebri (d) or 
benign intracranial hypertension is a disorder seen in young obese female 
patients complaining of chronic headaches.

222. The answer is e. This patient presents with four of the five symp-
toms classically associated with TTP. These include thrombocytopenia, 
hemolytic anemia, neurologic deficits, renal impairment, and fever. 
TTP develops with fibrin-strand deposition in small vessels that attract 
platelets leading to platelet thrombi and thrombocytopenia. Passing RBCs 
get sheared in occluded vessels, resulting in microangiopathic hemolytic 
anemia. Renal and neurologic impairments occur because of the lodging of 
thrombi in respective circulations. Plasmapheresis decreases TTP mortal-
ity from 90% to 10%. Adjunct therapies include fresh frozen plasma infu-
sion and steroids. It is important to realize that although patients may be 
severely thrombocytopenic, platelet infusion is contraindicated because 
it exacerbates the underlying cycle of thrombogenesis. Risk factors for 
TTP include pregnancy, autoimmune disorders, drugs, infection, and 
malignancy. Hemolytic-uremic syndrome (HUS) is a closely related entity 
usually seen in children. There is pronounced renal dysfunction without 
altered mentation.

Henoch-Schönlein purpura (a) is a small-vessel vasculitis mostly seen 
in children and associated with a preceding upper respiratory illness in about 
50% of patients. It is characterized by purpura (usually lower extremities), 
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abdominal pain, and hematuria. DIC (b) is a coagulopathic state triggered 
by major trauma, infection, malignancy, drugs, or pregnancy complications. 
The underlying process activates the coagulation cascade that leads to dif-
fuse thrombosis and coagulopathy as platelets and coagulation factors are 
consumed. Patients with DIC have profuse GI or puncture site bleeding, 
markedly prolonged PT/PTT times, thrombocytopenia, and elevated fibrin 
split products. DIC management involves treatment of the underlying dis-
order and replacement of depleted coagulation cascade components. von 
Willebrand disease (c) is the most common bleeding disorder and involves 
deficiency or defect in von Willebrand factor, which normally aids in platelet 
adherence and carries factor VIII in plasma. von Willebrand disease presents 
clinically with GI bleeding, epis-taxis, easy bruising, and prolonged bleeding. 
ITP (d) is a disorder of antibody-mediated platelet destruction. It is acute 
in children, usually following a viral infection, and is chronic in adults who 
often require splenectomy for definitive treatment.

223. The answer is c. The emergency medicine physician is often faced 
with differentiating whether the cause of a patient losing consciousness is 
a result of syncope or a seizure. The most likely etiology of this patient’s 
symptoms is in the history that she gives. She tells you that she has not 
taken her antiseizure medications in 2 days. Also, given her evolving 
mental status and improvement in alertness, this patient most likely pre-
sented in a postictal state after she has seized. Without any focal deficit 
and further improvement in her mental status, one might be comfortable 
with this diagnosis. Serum testing of her antiepileptic drug levels must be 
performed to further investigate this suspicion. A CT of the head, ECG, 
and further investigation is warranted if these levels are normal and do not 
explain her loss of consciousness.

Other neurologic causes, such as a CVA (a) and TIA (b) should also 
be in the differential. Typical TIA symptoms include any neurologic symp-
tom, which improves within 30 minutes. In this case, however, the patient’s 
history and presentation most likely precludes this diagnosis. The possi-
bility of her having a stroke is further diminished by her normal neuro-
logic examination. This patient did not complain of any chest or abdominal 
symptoms (d and e), which place aortic dissection and pulmonary embolus 
further down on the differential list.

224. The answer is c. This patient has hypercalcemia. She has the clas-
sic symptoms of “bones” (deep skeletal pains), “stones” (calcium oxalate 

Rosh_CH07_p223-p250.indd   245  1/8/16   3:08 PM



246  Emergency Medicine

crystals in the urine), “moans” (abdominal pain), “psychiatric overtones” 
(confusion), in the setting of metastatic cancer. This is likely from meta-
static lesions to the bones. 

CA-125 (a) can be used to track progression in several types of can-
cer, most notably ovarian, but is not diagnostic and an elevated level will 
not explain altered mental status. While a CT of the head (b) is useful 
in the setting of altered mental status to evaluate for stroke or a space- 
occupying lesion, the lack of lateralizing signs or seizure and the other 
symptoms makes the head CT a lower yield study. Urine culture (d) would 
be confirmatory for a urinary tract infection; however, the urinalysis does 
not suggest a UTI as the cause. Urine drug screen (e) is unlikely to provide 
a diagnosis in this scenario.

225. The answer is e. Zolendronic acid is a bisphosphonate that is 
approved for the treatment of hypercalcemia and pain associated with 
metastatic cancer. The medication reduces bone reabsorption by inhibiting 
osteoclast activity and proliferation.

Intravenous fluids and furosemide (a) are the initial treatment for 
hypercalcemia. Treatment is continuous and not suitable for long-term 
therapy. Thalidomide (b) is used for treatment of multiple myeloma. While 
multiple myeloma is a cause of hypercalcemia, this is not this patient’s diag-
nosis. Parathyroidectomy (c) is used to treat hyperparathyroidism, a leading 
cause hypercalcemia. Phenoxybenzamine (d) is an irreversible α-receptor 
blocker used in the treatment of pheochromocytoma.

226. The answer is c. This child has lead poisoning which can lead to 
encephalopathy. Homes built before 1978 may have been painted with  
lead-based paint. The leading cause of lead poisoning in children is eating 
lead-based paint chips. Pica is a risk factor. He has severe anemia, caused 
by lead disrupting the formation of heme. Abdominal pain without physical 
findings (lead colic) and peripheral neuropathy are symptoms of lead poi-
soning. Abdominal x-rays may show lead chips in the stomach or intestines. 
Long bone x-rays may show dense bands (lead lines), caused by osteoclast 
inhibition and increased calcium deposition. Lead is a potent neurotoxin 
and lead encephalopathy has high morbidity and potential for mortality.

A blood sugar (a) is recommended for evaluation of anyone with 
altered mental status; however, this child has been eating well and his symp-
toms have been progressive. Hypercalcemia (b) is a consideration given 
the altered mental status and abdominal pain; however, the other notable 
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elements such as pica, anemia, and lead lines on x-ray suggest lead poison-
ing. TSH (d) is for diagnosing hypothyroidism and myxedema coma. The 
typical presentation is an elderly patient with hypoglycemia, hypotension, 
hypothermia, hyponatremia, and bradycardia. Urine organic acids (e) are 
used for diagnosing in born errors of metabolism.

227. The answer is b. Dimercaprol is a chelating agent. It is given every  
4 hours by a deep intramuscular (IM) injection. It is used for lead and  
arsenic poisoning. Other lead chelators include calcium disodium EDTA 
and succimer.

Deferoxamine (a) is used for iron poisoning. Folinic acid (c) is the acti-
vated form of folic acid. It has many uses and is used to treat methotrexate 
overdose. N-acetylcysteine (d) is used for treating acetaminophen over-
dose. Lorazepam (e) is a benzodiazepine. It has many uses including acute 
control of seizure and intoxication with sympathomimetic agents.

228. The answer is d. This patient has tertiary syphilis with tabes dorsa-
lis. He has personality change, ataxia, incontinence, Argyll Robertson pupil 
and posterior spinal column signs (wide-based, high-stepping gait). Diagno-
sis of neurosyphilis requires finding Treponema palliudum in a CSF sample.

Abnormal prions (a) would be found in Creutzfeld Jakob disease 
(CJD). Most cases (~85% are sporadic); however, it can be passed through 
exposure to implants, transplants, or neural tissue from infected indi-
viduals. CJD can be difficult to diagnose. Patients typically develop early 
dementia. Other neurologic manifestation may present based on which 
parts of the brain are most affected. MRI may be suggestive of the diag-
nosis. Biopsy may show abnormal prions or vacuolization of the brain. 
Gram positive cocci in pairs in the CSF (b) would suggest meningitis from 
S pneumonia. The patient does not have the other symptoms of meningitis 
and the time frame is too long. White matter plaque on MRI would suggest 
multiple sclerosis (c). The typical eye related findings include optic neu-
ritis leading to visual loss, rather than accommodation without reactiv-
ity to light. HSV PCR of the CSF (e) would diagnose herpes encephalitis. 
HSV typically affects the temporal lobe. Patients will present with altered 
mental status or personality changes, but will not have the dorsal spinal 
column findings.

229. The answer is e. Despite newer antibiotics, penicillin remains the 
treatment of choice for syphilis. 2.4 million units of IM benzathine penicillin 
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in a single dose treats primary and secondary syphilis. A weekly dose of 
benzathine penicillin for 3 weeks treats latent syphilis. A 28-day course 
of doxycycline or tetracycline is also effective.  Neurosyphilis is typically 
treated with 3 to 4 million units of IV penicillin every 4 hours for 10 to  
14 days.

Hospice would be the best treatment for CJD (a), as there is no known 
treatment. Vitamin B12 is (b) used to treat pernicious anemia and sub-
acute combined degeneration of the spinal cord. Folic acid is used for a 
number of deficiencies. Interferon-β (c) is one of the first line treatments 
for relapsing-remitting multiple sclerosis. IV acyclovir (d) treats herpes  
simplex infection.

230. The answer is c. This patient has Addison disease and is having a 
crisis, most likely from running out of her medications. The presentation 
includes typical finds including abdominal pain, nausea and vomiting, and 
altered mental status. The examination shows the characteristic skin find-
ing from elevated ACTH levels. Hyponatremia, hyperkalemia, and hyper-
calcemia are characteristic. The treatment is to replace glucocorticoids and 
mineralocorticoids as soon as possible. Hydrocortisone and fludrocorti-
sone are typically administered. 

Addisonian crisis can be triggered by an infectious etiology; however, 
the first treatment is cortisone replacement. The CSF studies are not sug-
gestive of meningitis. Meningitis typically presents with WBC count greater 
than 1000 mm3, low CSF glucose, and high protein. Therefore, antibiotics  
such as vancomycin (a) are not warranted at this time. Diphenhydramine 
(b) would be used for anaphylactic shock. The skin findings are typically 
erythema or urticarial. Norepinephrine (d) may be necessary to bring up 
the patient’s BP until there is a response to the hydrocortisone; however, 
steroids should be administered as soon as the diagnosis is made. PTU 
(e) treats hyperthyroidism. It decreases thyroid hormone production and 
decreases thyroid hormone release.
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Gastrointestinal Bleeding

Questions

231. A 45-year-old woman presents to the emergency department (ED) 
with 1 day of painful rectal bleeding. Review of systems is negative for 
weight loss, abdominal pain, nausea, and vomiting. On physical examina-
tion, you note an exquisitely tender area of swelling with engorgement and 
a bluish discoloration distal to the anal verge. Her vital signs are blood pres-
sure (BP) 140/70 mm Hg, heart rate (HR) 105 beats/minute, respiratory 
rate (RR) 18 breaths/minute, and temperature 99°F. Which of the following 
is the next best step in management?
a. Recommend warm sitz baths, topical analgesics, stool softeners, high-fiber diet, 

and arrange for surgical follow-up
b. Incision and drainage under local anesthesia followed by packing and surgical 

follow-up
c. Obtain a complete blood cell (CBC) count, clotting studies, type and cross, and 

arrange for emergent colonoscopy
d. Excision under local anesthesia followed by sitz baths and analgesics
e. Surgical consult for immediate operative management

The following scenario applies to questions 232 and 233.

A 20-year-old man presents to the ED with fever and severe right lower 
quadrant (RLQ) pain for 1 day. Prior to this episode, he reports 2 months of 
crampy abdominal pain, generalized malaise, a 10-lb weight loss, and occa-
sional bloody diarrhea. On examination, his BP is 125/70 mm Hg, HR is 
115 beats/minute, RR is 18 breaths/minute, and temperature is 100.8°F. His 
only significant past medical history is recurrent perirectal abscesses. He 
appears uncomfortable and has a tender mass in the RLQ, without guarding 
or rebound. Rectal examination is positive for trace heme-positive stool. 
An abdominal computed tomographic (CT) scan reveals no periappendi-
ceal fat stranding. There is inflammation of the distal ileum and several 
areas of the colon. There are no rectal inflammatory changes.
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232. Which of the following is the most likely diagnosis?
a. Crohn disease (CD)
b. Ulcerative colitis (UC)
c. Appendicitis
d. Pseudomembranous enterocolitis
e. Diverticulitis

233. What is the most appropriate treatment plan for this disease process?
a. Begin oral (PO) sulfasalazine and intravenous (IV) steroid therapy, then admit 

to the hospital
b. Begin daily PO proton pump inhibitor (PPI) therapy and discharge home
c. Begin treatment with PO methotrexate and admit to the hospital
d. Begin treatment with PO clarithromycin, omeprazole, and amoxicillin and  

discharge home
f. Begin treatment with IV monoclonal antibody therapy and admit to the hospital

234. A 62-year-old man with a history of hypertension presents to the ED 
with severe constant mid-epigastric pain for the past hour. Over the last 
several months, he has had intermittent pain shortly after eating, but never 
this severe. He states he now has generalized abdominal pain that began 
suddenly about 15 minutes ago. He denies trauma, has never had surgery, 
and takes no medications. His vitals include BP of 170/105 mm Hg supine, 
falling to 145/85 mm Hg when sitting up with HR of 115 beats/minute 
lying supine, increasing to 135 beats/minute when sitting up. He appears 
pale. His abdomen is rigid and diffusely tender with guarding and rebound. 
Bowel sounds are absent and stool hemoccult is positive. The white blood 
cell (WBC) count is 8500/µL, hemoglobin 8.5 mg/dL, hematocrit 27%, and 
platelets 255/µL. Which of the following is the most likely diagnosis?
a. Boerhaave syndrome
b. Perforated gastric ulcer
c. Abdominal aortic aneurysm (AAA)
d. Inflammatory bowel disease (IBD)
e. Diverticulosis

235. A 60-year-old man with a history of alcohol abuse presents to the ED 
with hematemesis for 1 day. He denies abdominal or chest pain. On physi-
cal examination, his eyes appear reddened which he attributes to having 
drunken heavily the night before. He also reports vomiting several times 
after this recent binge. Vital signs are BP 130/85 mm Hg, HR 115 beats/
minute, RR 18 breaths/minute, and temperature 99.5°F. Chest radiograph 
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is unremarkable. Laboratory results reveal a WBC 10,000/µL, hemoglobin 
14 mg/dL, hematocrit 40%, and platelets 210/µL. Which diagnosis is endo-
scopic evaluation most likely to confirm?
a. Esophageal varices
b. Boerhaave syndrome
c. Curling ulcer
d. Perforated gastric ulcer
e. Mallory-Weiss tear

The following scenario applies to questions 236 through 239.

A 50-year-old man is brought to the ED by ambulance with significant 
hematemesis. In the ambulance, paramedics placed two large-bore IVs and 
began infusing normal saline. In the ED, his BP is 79/45 mm Hg, HR is  
127 beats/minute, RR is 24 breaths/minute, temperature is 97.9°F, and  
oxygen saturation is 96%. His abdomen is nontender, but you note spider 
angiomata, palmar erythema, and gynecomastia. Laboratory results reveal 
WBC 9000/µL, hematocrit 28%, platelets 40/µL, aspartate transaminase 
(AST) 675 U/L, alanine transaminase (ALT) 325 U/L, alkaline phospha-
tase 95 U/L, total bilirubin 14.4 mg/dL, conjugated bilirubin 12.9 mg/dL, 
sodium 135 mEq/L, potassium 3.5 mEq/L, chloride 110 mEq/L, bicarbonate  
26 mEq/L, blood urea nitrogen (BUN) 40 mg/dL, creatinine 1.1 mg/dL, and 
glucose 150 mg/dL.

236. Which of the following is the most likely diagnosis?
a. Perforated gastric ulcer
b. Diverticulosis
c. Splenic laceration
d. Esophageal varices
e. Ruptured AAA

237. What are the most appropriate next steps in management?
a. Obtain emergent gastroenterology (GI) consultation for esophagogastrodude-

noscopy (EGD) and sclerotherapy 
b. Begin transfusing two units of packed red blood cells (PRBCs)
c. Start infusing norepinephrine for vasopressor support
d. Perform endotracheal intubation to secure his airway
e. Administer a pantoprazole bolus and begin a pantoprazole infusion
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238. Which of the following medications can assist in temporizing the 
bleeding associated with esophageal varices?
a. Octreotide
b. Glucagon
c. Insulin
d. Phenylephrine
e. Epinephrine

239. If the adverse event rate of performing endoscopy with sclerother-
apy alone is 50% and the adverse event rate of administering octreotide 
followed by endoscopy with sclerotherapy is 30%, what is the number of 
patients you need to treat with octreotide to prevent one bad outcome?
a. Four patients
b. Seven patients
c. Ten patients
d. Five patients
e. Two patients

240. A 70-year-old woman presents to the ED with dark stool for 3 weeks. 
She occasionally notes bright red blood mixed with the stool. Review of sys-
tems is positive for decreased appetite, constipation, and a 10-lb weight loss 
over 2 months. She denies abdominal pain, nausea, vomiting, and fever, but 
feels increased weakness and fatigue. She also describes a raspy cough with 
white sputum production over the previous 2 weeks. Examination reveals 
she is pale, with a supine BP of 115/60 mm Hg and HR of 90 beats/minute. 
Standing BP is 100/50 mm Hg and HR of 105 beats/minute. Which of the 
following is the most likely diagnosis?
a. Hemorrhoids
b. Diverticulitis
c. Mallory-Weiss tear
d. Diverticulosis
e. Adenocarcinoma

The following scenario applies to questions 241 and 242.

A 76-year-old woman with a history of congestive heart failure, coronary 
artery disease, and an “irregular heart beat” is brought to the ED by her 
family. She has been complaining of increasing abdominal pain over the 
past several days. She denies nausea or vomiting and bowel movements 
remain unchanged. Vitals are BP of 110/75 mm Hg, HR of 114 beats/
minute, and temperature of 98°F. She appears to be in significant pain.  
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Her HR is irregular with no murmur detected. The abdomen is soft, non-
tender, and nondistended. The stool is heme-positive.

241. What is the most likely diagnosis?
a. Perforated gastric ulcer
b. Diverticulitis
c. Acute cholecystitis
d. Mesenteric ischemia
e. Sigmoid volvulus

242. What is the gold standard utilized to diagnose this condition?
a. Serum lactate levels
b. Abdominal radiograph (supine and upright)
c. CT scan
d. Angiography
e. Barium contrast study

243. A 55-year-old man with hypertension and end-stage renal disease 
requiring hemodialysis presents with 2 days of painless hematochezia. He 
reports similar episodes of bleeding in the past, which were attributed to 
angiodysplasia. He denies abdominal pain, nausea, vomiting, diarrhea, and 
fever. His vitals include BP of 145/95 mm Hg, HR of 90 beats/minute, RR of 
18 breaths/minute, and temperature of 98°F. His abdomen is soft and non-
tender, and his stool is grossly positive for blood. Which of the following 
statements are true regarding angiodysplasia?
a. They are responsible for over 50% of acute lower GI bleeding.
b. They are more common in younger patients.
c. Angiography is the most sensitive method for identifying angiodysplasias.
d. They are less common in patients with end-stage renal disease.
e. The majority of angiodysplasias are located on the right side of the colon.

The following scenario applies to questions 244 and 245.

A 68-year-old man presents to the ED 4 hours after an upper endoscopy was 
performed for evaluation of progressive dysphagia. During the procedure, a 
1-cm ulcerated lesion was found and biopsied. Now, the patient complains 
of severe neck and chest pain. His vitals are as follows: BP 135/80 mm Hg, 
HR 123 beats/minute, RR 26 breaths/minute, and temperature 101°F. On 
physical examination, he appears diaphoretic and in moderate distress with 
crepitus in the neck and a crunching sound over the heart. You obtain an 
electrocardiogram (ECG), which is notable for sinus tachycardia.
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244. After obtaining a surgical consult, which of the following is the most 
appropriate management?
a. Perform an immediate bronchoscopy
b. Give aspirin 325 mg and obtain a cardiology consult for possible cardiac 

catheterization
c. Repeat the endoscopy to evaluate the biopsy site
d. Perform an immediate thoracotomy
e. Order an immediate esophagram with water-soluble agent

245. Which of the following medications should be administered as soon 
as the diagnosis is suspected?
a. Octreotide
b. Clindamycin
c. Piperacillin-Tazobactam
d. Glucagon
e. Atropine

246. A 20-year-old man presents with several weeks of painful rectal 
bleeding. He denies fever, nausea, or vomiting. He is sexually active with 
women only and usually uses condoms. He denies any history of IBD or 
malignancy. He states that the pain is most severe during and immedi-
ately after defecating. Bleeding is bright red and only enough to stain the  
toilet paper. Which of the following is the most common etiology of painful  
rectal bleeding?
a. External hemorrhoid
b. Anal fissure
c. Anorectal carcinoma
d. Internal hemorrhoid
e. Proctitis secondary to a sexually transmitted infection

247. A 75-year-old man with a history of AAA status post repair presents 
with a complaint of cramping abdominal pain and one episode of bright 
red blood per rectum. He notes approximately 1 cup of blood with his last 
bowel movement. He has some mild abdominal cramping and a sense that 
“he is about to die.” Vitals include BP 100/70 mm Hg, HR 110 beats/minute, 
RR 22 breaths/minute, and temperature 97.8°F. What is the most important 
first step in management?
a. Secure the airway by performing endotracheal intubation
b. Order two units of crossmatched blood from the blood bank
c. Performing a digital rectal examination to evaluate for guaiac positive stool
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d. Placing two large bore IVs
e. Performing a bedside, point-of-care ultrasound of the patient’s abdomen

248. An otherwise healthy 23-year-old woman presents with diffuse 
abdominal cramping, fever, and multiple episodes of bloody diarrhea 
throughout the day. She has had fevers despite taking Tylenol at home. 
She and her friends ate a spinach salad at a restaurant the previous night. 
Her friends are also ill. On physical examination, she appears ill, pale, and 
has dry mucous membranes. Her vitals include BP 100/70 mm Hg, HR  
140 beats/minute, RR 24 breaths/minute, and temperature 102.1°F. Which 
of the following is the most likely etiology of the patient’s symptoms?
a. Salmonella
b. Shigella
c. Vibrio Cholerae
d. Campylobacter
e. Escherichia Coli O157:H7

The following scenario applies to questions 249 and 250.

A previously healthy 14-month-old child presents with his parents for com-
plaints of abdominal pain and lethargy. Parents note that over the past sev-
eral days, he has seemed to have intermittent abdominal pain that involves 
him pulling his legs into his chest and screaming. He is normal between 
these episodes. They also note he has had some squishy red stools on the 
day of presentation, has vomited twice, and has become more lethargic 
over the past several hours. Examination reveals a child who is difficult to 
arouse, warm to the touch, and pale. Vitals include BP 90/60 mm Hg, HR 
150 beats/minute, RR 30 breaths/minute, and temperature 102.4°F.

249. Which of the following is the most likely diagnosis?
a. Intussusception
b. Meckel Diverticulum
c. Malrotation
d. Appendicitis
e. Pyloric stenosis
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250. What is the most appropriate definitive management for this 
 condition?
a. Consult surgery for immediate operative intervention
b. Consult GI for immediate endoscopy
c. Begin a high-dose PPI infusion
d. Start IV fluids, broad spectrum antibiotics, and admit to the pediatric intensive 

care unit
e. Consult radiology for immediate air enema decompression
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Answers

231. The answer is d. This patient is suffering from an acutely throm-
bosed external hemorrhoid. Hemorrhoids are dilated venules of the 
hemorrhoidal plexuses. They are associated with constipation, straining, 
increased abdominal pressure, pregnancy, increased portal pressure, and 
a low-fiber diet. Hemorrhoids can be either internal or external. Those 
that arise above the dentate line are internal and painless. Those below 
the dentate line are external and painful. Individuals commonly present 
with thrombosed external hemorrhoids. On examination, there is a tender 
mass at the anal orifice that is typically bluish-purple in color. If pain is 
severe and the thrombosis is less than 48 hours, the physician should excise 
the thrombus under local anesthesia followed by a warm sitz baths. If not 
excised, symptoms will most often resolve within several days when the 
hemorrhoid ulcerates and leaks the dark accumulated blood. Residual skin 
tags may persist. Excision provides both immediate- and long-term relief 
and prevents the formation of skin tags.

The symptoms of nonthrombosed external and nonprolapsing internal 
hemorrhoids can be improved by the WASH regimen (a). Warm water, 
via sitz baths or by directing a shower stream at the affected area for sev-
eral minutes, reduces anal pressures; mild oral analgesics relieve pain; 
stool softeners ease the passage of stool to avoid straining; and a high-
fiber diet produces stool that passes more easily. Incision of a hemorrhoid 
(as opposed to excision) leads to incomplete clot evacuation, subsequent 
rebleeding, and swelling of lacerated vessels (b). This patient has a throm-
bosed external hemorrhoid. The need for further evaluation of the rectal 
bleeding has not been established (c). Hemorrhoids rarely require immedi-
ate operative management, unless there is evidence of thrombus formation 
with progression to gangrene (e).

232. The answer is a. IBD refers to chronic inflammatory disease of the 
GI tract. There are two major types—CD and UC. CD can involve any 
part of the GI tract, from mouth to anus, and is characterized by segmental 
involvement. The distal ileum is involved in the majority of cases; therefore, 
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acute presentations can mimic appendicitis. CD spares the rectum in 50% 
of cases. There is a bimodal age distribution, with the first peak occurring 
in patients 15 to 22 years of age and a second in patients 55 to 60 years of 
age. Definitive diagnosis is by upper GI series, air-contrast barium enema, 
and colonoscopy. Segmental involvement of the colon with rectal sparing 
is the most characteristic feature. Other findings on colonoscopy include 
involvement of all bowel wall layers, skip lesions (ie, interspersed normal 
and diseased bowel), aphthous ulcers, and cobblestone appearance from 
submucosal thickening interspersed with mucosal ulceration. Extraintesti-
nal manifestations are seen in 25% to 30% of patients with CD.

Ulcerative colitis (b) primarily involves the mucosa only with forma-
tion of crypt abscesses, epithelial necrosis, and mucosal ulceration. Rec-
tal pain and bloody diarrhea are more common in UC than in CD. UC 
begins in the rectum, and fails to progress beyond this point in one-third 
of patients. Colonoscopy demonstrates inflammation of the mucosa 
only and continuous lesions of the GI tract. Although blood loss from  
sustained bleeding may be the most common complication, toxic megaco-
lon must not be missed. While appendicitis (c) may be in the differential 
diagnosis, the acute chronic nature of this disease and a normal-appearing 
appendix on abdominal CT rules it out. Pseudomembranous enterocolitis  
(d) is an inflammatory bowel disorder that results from toxin-producing  
Clostridium difficile, a spore-forming obligate anaerobic bacillus. The  
disease typically begins 7 to 10 days after the institution of antibiotic ther-
apy, most often in hospitalized patients. However, incidence in the commu-
nity is rising. Diverticulitis (e) is an acute inflammatory disease caused by 
bacterial proliferation within existing colonic diverticula. The most com-
mon presentation is pain, often in the left lower quadrant (LLQ). Abdominal 
CT demonstrates inflammation of pericolic fat, presence of diverticula, 
bowel wall thickening, or peridiverticular abscess.

233. The answer is a. The primary treatment for a Crohn’s flare (an acute 
exacerbation of the patient’s baseline IBD) is sulfasalazine and steroids. 
Sulfasalazine acts as an anti-inflammatory at the surface of the intestine 
and has a lower side-effect profile than many other agents used in treating 
inflammatory bowel disease. Steroid, such as prednisone, also act as general 
anti-inflammatories. The patient should be admitted to the hospital and 
have a GI consultation for new diagnosis of IBD.

Proton pump inhibitors (b) are used as a daily treatment for gastro-
esophageal (GE) reflux disease. Methotrexate (c) is a second-line treatment 
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for IBD that has a higher side-effect profile than sulfasalazine but can be 
used if other treatments have failed. The combination of clarithromycin, 
amoxicillin, and omeprazole (d) is referred to as “triple therapy” and is used 
to treat Helicobacter Pylori, which is a leading cause of peptic ulcer disease. 
Monoclonal antibody therapy (e) is a third-line treatment for inflammatory 
bowel disease.

234. The answer is b. This patient had an untreated gastric ulcer that just 
perforated. The history of epigastric pain related to eating points to a gas-
tric ulcer, whereas pain 2 to 3 hours after eating is more likely caused by a 
duodenal ulcer. The sudden onset of generalized abdominal pain associated 
with a rigid abdomen is concerning for a perforated viscus (ie, perforated 
gastric ulcer). This is a surgical emergency. An abdominal and upright 
chest radiograph can be performed quickly to look for free air under the 
diaphragm on the chest radiograph. This is useful for the majority of per-
forations, which are anterior, but may miss posterior perforations because 
the posterior duodenum is retroperitoneal. The treatment includes IV 
hydration, antibiotics, and immediate surgical correction.

Boerhaave syndrome (a) is a full-thickness tear of the left posterolat-
eral aspect of the distal esophagus. It is typically associated with epigastric 
and retrosternal chest pain that often radiates to the back, neck, left chest, 
or shoulders. Although it may present similar to a perforated ulcer, in gen-
eral the pain is more focused in the chest. While the history of untreated 
hypertension is concerning for a ruptured AAA (c), the history clearly 
points to previously undiagnosed peptic ulcer disease. IBD (d) is a chronic 
condition affecting the GI tract. The abdominal pain is usually crampy, 
while GI bleeding is generally associated with bloody diarrhea. Diverticula 
(e) are saclike herniations of colonic mucosa that occur at weak points in 
the bowel wall. They may bleed (diverticulosis) or become filled with fecal 
matter and lead to inflammation (diverticulitis). Diverticulosis is most 
commonly associated with substantial painless rectal bleeding but not with 
significant abdominal pain.

235. The answer is e. A Mallory-Weiss tear usually follows a force-
ful bout of retching and vomiting and involves a 1- to 4-cm tear of the 
mucosa or submucosa of the GI tract; 75% of cases occur in the stomach 
with the remainder near the GE junction. Bleeding is usually mild and self-
limited. However, 3% of deaths attributed to upper GI bleeding result from  
Mallory-Weiss tears.
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Esophageal varices (a) are dilated submucosal veins found in 50% of 
patients with cirrhosis of the liver. They usually develop as a result of portal 
hypertension. Up to 30% of patients with esophageal varices develop mas-
sive upper GI bleeding. Patients are often asymptomatic until the varices 
rupture and bleed. Although this patient is certainly predisposed to varices 
secondary to his ethanol abuse, his acute presentation of pain after vom-
iting is more consistent with a Mallory-Weiss tear. Boerhaave syndrome  
(b) involves a spontaneous full thickness perforation of the esophagus—80% 
involving the posterolateral aspect of the distal esophagus—that usually 
results from violent retching. Alcohol ingestion is a risk factor. Because 
the overlying pleura is torn, esophageal contents can spill into the medias-
tinum and thorax, leading to severe epigastric and retrosternal chest pain, 
with radiations to the back, neck, or shoulders. Characteristic findings 
on chest radiograph include a left pneumothorax, a left pleural effusion, 
mediastinal emphysema, and a widened mediastinum, all of which the 
individual in the question does not exhibit. Boerhaave syndrome repre-
sents a surgical emergency, with mortality approaching 50% if surgery is 
not performed within 24 hours. A Curling ulcer (c) is an ulcer or erosion 
caused by stress gastritis because of patients with severe burn injuries. The 
most common finding is painless GI bleeding. There is no evidence of 
severe burn injury in this patient. A perforated gastric ulcer (d) is a com-
plication of chronic gastritis, which is usually associated with severe, acute 
abdominal pain. Perforations occur when an ulcer erodes through the wall 
and leaks air and digestive contents into the peritoneal cavity. Often, pain 
initially begins in the epigastrium but becomes generalized shortly there-
after. Patients usually lie still and avoid movement that might disturb the 
peritoneal cavity. An upright chest radiograph may demonstrate air under 
the diaphragm.

236. The answer is d. Esophageal varices develop in patients with 
chronic liver disease in response to portal hypertension. Approximately 
60% of patients with portal hypertension will develop varices. Of those 
who develop varices, 25% to 30% will experience hemorrhage. Patients  
who develop varices from alcohol abuse have an even higher risk of bleeding, 
especially with ongoing alcohol consumption. This patient has evidence of 
chronic liver disease with thrombocytopenia and elevated bilirubin and 
liver enzymes. In alcoholic hepatitis, the AST is greater than the ALT by a 
factor of 2. Spider angiomata, palmar erythema, and gynecomastia further 
suggest underlying liver disease.
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A perforated gastric ulcer (a) typically presents with severe sudden 
abdominal pain in a patient with a history of peptic ulcer disease (PUD). 
Diverticulosis (b) results from saclike herniations in the colonic mucosa 
(diverticula) that occurs at weak points in the bowel wall, usually where 
arteries insert. Diverticulosis is most commonly associated with painless 
rectal bleeding. Splenic laceration (c) generally results from trauma. The 
most common symptom with rupture of an AAA (e) is sudden and severe 
abdominal pain. Back pain, also sudden and severe, is noted by half of 
patients. Incidence of AAA increases with age in both men and women and 
is typically associated with a history of hypertension.

237. The answer is d. The management of critical patients in emergency 
medicine should start with the ABCs. In a patient with severe hematemesis, 
the patient is often in jeopardy of losing his or her airway and/or aspirating 
blood. Frank recurrent hematemesis in a critically ill patient is an indi-
cation for endotracheal intubation to protect the airway.

The definitive management is emergent GI consultation for EGD and 
sclerotherapy or banding (a) of patient’s esophageal varices. Transfusing 
blood (b) is also indicated in this instance; however, this falls under the 
“C” of ABCs and should be done after the airway is secured. Norepineph-
rine (c) is often used for vasopressor support; however, in this instance, the 
patient needs volume (ie, blood) as opposed to vasoconstriction in order 
to improve his or her BP. A pantoprazole bolus and infusion (e) would be 
indicated in an upper GI bleed; however, this is secondary to the ABCs and 
can be started after the patient has been intubated and received blood.

238. The answer is a. Octreotide is a somatostatin analogue that is used 
in esophageal varices to reduce portal venous pressure, which is thought 
to reduce bleeding.

Glucagon (b) is a peptide secreted from α cells in the pancreas that acts 
as an antagonist to insulin. It is released when blood glucose is low. Its pri-
mary responsibility is to mobilize glucose by acting in the liver and causing 
stored glycogen to be converted to glucose. Glucagon can also be used in 
β-blocker overdose and in patients with anaphylaxis who take β-blockers. 
It has no use in GI bleeding secondary to esophageal varices. Insulin  
(c) is a peptide secreted from β cells in the pancreas that acts to reduce 
blood glucose levels. It does this by stimulating the uptake and storage 
of glucose by liver and adipose tissue. Insulin has no use in GI bleeding  
secondary to esophageal varices. Phenylephrine (d) is an α-adrendergic 
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receptor agonist that acts to vasoconstrict blood vessels. Phenylephrine 
works primarily on peripheral circulation as opposed to portal venous 
circulation. Epinephrine (e) is a nonselective α and β agonist that causes 
increased inotropy, bronchodilation, and peripheral vasoconstriction. 
Epinephrine has not been shown to work in the portal venous system and 
would likely have adverse effects of increasing portal venous pressure if it 
did have any cross-over effects on portal venous pressure.

239. The answer is d. To calculate number needed to treat, you must 
first devise the absolute risk reduction (ARR). In order to do this, you 
must subtract the experimental event rate (EER) from the control event 
rate (CER). The CER is 50% (0.5) and the EER 30% (0.3) in this question. 
Thus, the ARR is 20% or 0.2 (0.5–0.3 = 0.2). The number needed to treat 
is 1/ARR, in this question it is 1/0.2 = 5. Thus, the number needed to treat 
(NNT) is five patients.

All other answer choices (a, b, c, and e) are incorrect based on the 
previous calculation.

240. The answer is e. The combination of lower GI bleed with weight loss 
and decreased appetite points toward carcinoma, most likely adenocar-
cinoma of the colon. The lack of esophageal, abdominal, or rectal pain 
makes the other choices unlikely, as does the lack of associated symptoms 
(nausea, vomiting, or fever). Anemia or rectal bleeding in an elderly person 
should be assumed to be malignancy until proven otherwise.

Bleeding with defecation is the most common complaint with hem-
orrhoids (a), and unless the hemorrhoids are thrombosed, the bleeding 
is usually painless. Patients usually report bright red blood on the toilet 
paper or in the toilet bowl. Weight loss would not be expected, and only in 
rare circumstances is the blood loss substantial. Diverticulitis (b) occurs 
with inflammation of a diverticulum and is the most common complica-
tion of diverticulosis. Patients typically present with persistent abdominal 
pain. Initially, the pain may be vague and generalized, but it often becomes 
localized to the LLQ. Most patients can be managed medically with bowel 
rest, hydration, analgesics, and antibiotics. A Mallory-Weiss tear (c) is a 
partial tear of the esophagus that usually results from significant vomiting 
or retching. Diverticulosis (d) is the presence of diverticula with massive 
painless lower GI bleeding. It is one of the most common causes of mas-
sive GI bleeding in this population. In most instances, the bleeding stops 
spontaneously.
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241. The answer is d. Patients with coronary artery disease, valvular heart 
disease, and arrhythmias, particularly atrial fibrillation, are at high risk 
for mesenteric ischemia. In addition, age greater than 50 years, conges-
tive heart failure, recent myocardial infarction, critically ill patients with 
sepsis or hypotension, use of diuretics or vasoconstrictive medications, and 
hypercoagulable states place patients at higher risk. The most common 
cause of acute mesenteric ischemia is arterial embolus, which accounts for 
50% of cases. The classic finding is “pain out of proportion to examina-
tion findings”; that is, a patient complains of severe pain but is not par-
ticularly tender on examination. A high degree of suspicion for mesenteric 
ischemia in an elderly patient with abdominal pain is warranted.

Perforated gastric ulcer (a) presents with acute onset of severe epi-
gastric pain and bleeding, generally in someone with PUD. Diverticulitis  
(b) presents as LLQ pain that is usually described as dull and constant. 
Acute cholecystitis (c) occurs with an obstruction of the cystic duct with 
gallstones and is often accompanied by fever, chills, nausea, and a positive 
Murphy sign. It is the most common surgical emergency in elderly patients. 
The classic triad for sigmoid volvulus (e) includes abdominal pain, abdom-
inal distention, and constipation. Nausea and vomiting are often present, 
and diagnosis can be made on plain radiograph in 80% of cases.

242. The answer is d. Angiography remains the “gold standard” in the 
diagnosis of mesenteric ischemia. Unlike any other diagnostic tools, it is 
capable of both diagnosing and treating the problem. It is capable of iden-
tifying all four types of acute mesenteric ischemia—(1) arterial embolus, 
(2) arterial thrombosis, (3) venous thrombosis, and, under most circum-
stances, (4) nonocclusive mesenteric ischemia. Angiography should be 
obtained without delay when the last diagnosis is suspected.

With the exception of angiography, the results of all other studies are 
most useful in ruling out other diagnoses or finding out baseline levels. 
Abdominal radiographs (b) should be performed on any patient with sus-
pected mesenteric ischemia to rule out bowel obstruction or free air. How-
ever, in the early stages, plain radiographs are most often normal in patients 
with mesenteric ischemia and should not be used to rule out this entity. 
Positive findings include intraluminal gas or gas in the portal venous sys-
tem, usually coincide with the development of necrotic bowel, and signify a 
grim prognosis. Because of its availability, speed, and improved quality, CT 
is often used in the ED for assessing abdominal pain of unclear etiology in 
high-risk patients. CT (c) may identify indirect signs of ischemia—including  
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edema of the bowel wall or mesentery, abnormal gas patterns, intramural 
gas, and ascites. Occasionally, CT may accurately identify direct evidence 
of mesenteric venous thrombosis. As with abdominal radiographs, many 
patients may have normal or nonspecific findings on CT, so it cannot be 
used to rule out the diagnosis of mesenteric ischemia. While a few stud-
ies have found CT to be as sensitive as angiography, it is not currently the 
study of choice. The sensitivity of serum lactate is high (a), nearly 100%, 
in the presence of mesenteric ischemia, but the specificity is low, ranging 
from 42% to 87%. Elevated serum lactate may best be used as a predic-
tor of mortality. Some studies suggest that the presence of an unexplained 
acidosis should prompt a search for reversible causes of mesenteric isch-
emia. Intraluminal barium contrast studies (e) are contraindicated with 
suspected mesenteric ischemia because residual contrast material can limit 
visualization of the vasculature during diagnostic angiography.

243. The answer is e. An angiodysplasia, also known as an arteriove-
nous malformation, is a group of small ectatic blood vessels in the submu-
cosa of the GI tract. More than half of angiodysplasias are located on the 
right side of the colon.

Angiodysplasias are responsible for 3% to 20% of acute lower GI 
bleeds (a). Although angiodysplasia accounts for the most common cause 
of lower GI bleeding in younger patients, its incidence overall increases 
with age over 50 years (b). While angiography may identify angiodysplasias  
(c), colonoscopy remains the most sensitive diagnostic modality. On colo-
noscopy, angiodysplasias appear as red, flat lesions, measuring approxi-
mately 2 to 20 mm in diameter. Angiodysplasias are associated with many 
medical problems, including end-stage renal disease, aortic stenosis, and 
von Willebrand disease, among others (d).

244. The answer is e. The patient most likely has an esophageal perfo-
ration, a serious, life-threatening complication of endoscopy that must 
be identified and treated quickly. Although sometimes reported as a result 
of forceful vomiting (ie, Boerhaave syndrome), the most common cause 
is iatrogenic. These usually occur as a complication of GI procedures, 
including upper endoscopy, dilation, sclerotherapy, and even nasogastric 
tube placement or endotracheal intubation. The signs and symptoms may 
include chest pain near the rupture site, fever, respiratory distress, hoarse-
ness, or dysphagia. Most patients have mediastinal or cervical emphy-
sema, which may be noted by palpation or by a crunching sound heard 
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during auscultation (ie, Hamman sign). An immediate esophagram with 
a water-soluble agent (ie, gastrografin) is indicated.

Bronchoscopy (a) is used to evaluate a patient with suspected bron-
chial obstruction or endobronchial disease. It is not indicated in a case of 
suspected esophageal perforation. The likelihood that this patient’s chest 
pain is cardiac in origin is fairly small and the ECG demonstrates no isch-
emic changes (b). The diagnosis in a patient presenting with pain or fever 
following esophageal instrumentation should be considered esophageal 
perforation until proven otherwise. Also, if perforation is suspected, aspirin 
should be withheld. Repeating the endoscopy may be useful (c), especially 
in cases of trauma; however, small perforations may be difficult or impos-
sible to detect. An esophagram is better to evaluate for a suspected perfora-
tion. A chest radiograph and an upright abdominal radiograph are usually 
obtained first and may detect abnormalities in up to 90% of patients. These 
findings may include subcutaneous emphysema, pneumomediastinum, 
mediastinal widening, pleural effusion, or pulmonary infiltrate, but radio-
graphic changes may not be present in the first few hours after the per-
foration. Thoracotomy (d) is the treatment for an esophageal perforation; 
however, an immediate esophagram with a water-soluble agent should be 
performed to confirm the diagnosis.

245. The answer is c. In a patient with esophageal perforation, it is imper-
ative to start broad spectrum antibiotics as soon as the diagnosis is sus-
pected in order to prevent necrotizing mediastinitis and sepsis, which can 
result secondary to contamination of the mediastinum with gastric con-
tents. Piperacillin-Tazobactam is an appropriate agent because it is broad-
spectrum and will cover all potential pathogens that can result from gastric 
contents entering the mediastinum (gram positive and negative organisms).

Clindamycin (b) is a less optimal choice on its own as it’s spectrum of 
action is less broad than that of piperacillin-tazobactam. It can be added as a 
second agent to cover anaerobes if desired. Octreotide (a) is a somatostatin 
analogue utilized to lower portal venous pressure in the treatment of  bleeding 
esophageal varices. Glucagon (d) is a peptide secreted from α cells in the 
pancreas that acts as an antagonist to insulin. It is released when blood glu-
cose is low. Its primary responsibility is to mobilize glucose by acting in the 
liver and causing stored glycogen to be converted to glucose. Glucagon can 
also be used in β blocker overdoses and in patients with anaphylaxis who 
take β blockers. Atropine (e) is an anticholinergic agent that acts to dry up 
secretions, increase HR, and dilate pupils. It has no  antimicrobial action 
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and is often used in patients with symptomatic bradycardia or cholinergic 
toxicity.

246. The answer is b. Pain and bleeding are common complaints asso-
ciated with anorectal disorders. A good history and a thorough physical 
examination, including a digital rectal examination and anoscopy, should 
be performed whenever feasible. Anal fissures result from linear tears of 
the anal canal at or just inferior to the dentate line and extend along the anal 
canal to the anal verge. This area has a rich supply of somatic sensory never 
fibers. Consequently, anal fissures are exquisitely painful and represent the 
most common cause of painful rectal bleeding in the first year of life and 
in adults. They are usually produced by the passage of a large, hard stool but 
may also occur with severe diarrhea.

External hemorrhoids (a) also arise from below the dentate line and are 
covered with well-innervated squamous epithelium making them painful. 
They often cause bleeding but not as common as anal fissures. Early ano-
rectal malignancies (c) usually present with nonspecific symptoms, such as 
pruritus, pain, and bleeding mixed with stool, and represent less than 5% 
of all large bowel malignancies. Internal hemorrhoids (d) are detected by 
direct visualization using anoscopy. Uncomplicated internal hemorrhoids 
are painless because of lack of sensory innervation. Consequently, they 
present with painless, bright red bleeding with defecation. Most sexually 
transmitted infections (e) involving the anorectal region present with pru-
ritus, discharge, and mild to moderate pain or irritation, and may intermit-
tently bleed.

247. The answer is d. This patient is at risk of aorto-enteric fistula. He 
has had a prior AAA repair, putting him at risk of a fistula forming between 
his aortic graft and his bowel, resulting in a massive, life-threatening GI 
bleed. As always in emergency medicine, assess the ABCs. In this instance, 
the patient is protecting his airway and is breathing spontaneously. His 
greatest risk is the “C” in ABCs—circulation. The first step in assessing 
circulation is to place two large-bore IVs for access in order to transfuse 
un-crossmatched blood.

This patient is currently protecting his airway (a) and is not experi-
encing hematemesis; thus, you do not need to intubate immediately. If his 
mental status were to change, you should reconsider intubation—this is 
why you should be continuously reassessing your critically ill patients. You 
should be calling for un-crossmatched blood in this critically ill patient, 
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not waiting for crossmatched blood (b). The patient is had an episode of 
gross blood by rectum and is at risk for aortoenteric fistula. It is impera-
tive to get good access before performing a rectal examination as the 
bleed described likely represents a sentinel event before the patient’s life- 
threatening bleed (c). Bedside ultrasound to evaluate for free fluid or a new 
AAA is appropriate; however, getting good access should be your top priority 
in this instance (e).

248. The answer is b. The most likely etiology of this patient’s symp-
toms (fever, bloody diarrhea, and diffuse abdominal cramping) is Shigella.  
Shigella is often found in leafy greens (ie, spinach or alfalfa sprouts).  
Shigella releases a toxin that causes sloughing and hemorrhage of the bowel 
mucosa as well as fever and significant abdominal cramping. It can lead to 
significant dehydration and even bacteremia and sepsis.

Salmonella (a) is often contracted from eggs or from contact with pet 
reptiles. Vibrio Cholerae (c) is typically contracted from eating oceanic sea-
food or drinking unclean water and results in prolific watery diarrhea, not 
dysentery. Campylobacter (d) is often contracted from eating undercooked 
poultry. E Coli O157:H7 (e) is often contracted from eating raw hamburger 
meat.

249. The answer is a. Intussusception is most commonly seen between 
6 and 18 months of age. It often presents with reported colicky abdominal 
pain that results in the child pulling the knees up and screaming, inter-
spersed with periods of normal activity and absence of pain. It is typically 
accompanied by vomiting. There can be a palpable sausage-shaped mass in 
the right abdomen; however, this is often not felt. Currant jelly stool is a 
late finding and the child will often look septic at this point.

Meckel diverticulum (b) is often seen at age 2 months and represents 
GI bleeding secondary to ectopic gastric mucosa producing gastric acid 
within the bowel. This gastric acid results in erosion within the bowel and 
often painless rectal bleeding. Malrotation (c) is often seen under the age of 
1 and results in vomiting and abdominal distension. This can be diagnosed 
on ultrasound or upper GI series. Appendicitis (d) will often result in fever, 
abdominal pain, and vomiting; however, it should not involve rectal bleed-
ing. Pyloric stenosis (e) often results in projectile vomiting in infants at 
approximately 2 months of age. There can be a palpable olive-shaped mass 
at the site of the hypertrophied pyloris. The patient is typically afebrile and 
without rectal bleeding.
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250. The answer is e. The proper management of intussusception is to consult 
radiology for immediate air or barium enema decompression. General sur-
gery should also be consulted should the radiology decompression be unsuc-
cessful, as the patient will then require emergent operative intervention.

General surgery (a) should be consulted as a back-up for opera-
tive intervention should air enema decompression be unsuccessful. GI  
(b) should be consulted for endoscopy if you suspect ingested foreign body. 
High-dose proton pump inhibitor therapy (c) should be used for upper 
GI bleed, especially if thought to be due to peptic ulcer disease. IV fluids  
(d) should be started in this patient and IV antibiotics should also be given 
as this patient appears to be developing symptoms of sepsis; however, the 
air enema is the definitive management in this condition.
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Musculoskeletal Injuries

Questions

The following scenario applies to questions 251 and 252.

While playing in his family’s annual Thanksgiving Day touch-football 
game, a 41-year-old man fell onto his outstretched hand upon attempting 
to make the game winning catch. He presents to the emergency department 
(ED) complaining of right wrist pain.

251. Which of the following carpal bones is most frequently fractured 
during a fall on an outstretched hand (FOOSH)?
a. Triquetrum
b. Lunate
c. Capitate
d. Scaphoid
e. Pisiform

252. On examination of the patient’s right wrist, you note tenderness at the 
anatomic snuffbox and pain with axial loading of his thumb. You  suspect 
he has a scaphoid fracture. A series of wrist radiographs are performed and  
are negative for fracture. Which of the following is the most appropriate 
next step in management?
a. Place an ACE wrap around the hand and wrist and advise him to wear this until 

the pain resolves
b. Immobilize in a thumb spica splint and discharge home with outpatient follow 

up with an orthopedist for repeat radiographs in 10 to 14 days
c. Advise him to ice the wrist and take ibuprofen for the next 24 to 48 hours
d. Order a CT scan to evaluate for an occult fracture
e. Place him in a short arm cast and discharge him home with outpatient follow up 

with an orthopedist for repeat radiographs in 2 days
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253. A 64-year-old man presents to the ED complaining of knee pain 
since yesterday. He denies trauma or similar presentation in the past. On 
examination, you note an erythematous, tender, and swollen knee. Radio-
graphs do not reveal a fracture, but do show calcium deposits. Fluid col-
lected from an arthrocentesis demonstrates 20,000/µL white blood cells 
(WBCs) with a predominance of neutrophils, a negative Gram stain, and 
rhomboid-shaped crystals that are positively birefringent under polarized 
light. Which of the following is the most likely diagnosis?
a. Pseudogout
b. Gout
c. Septic arthritis
d. Rheumatoid arthritis
e. Osteoarthritis

254. A 22-year-old soccer player presents to the ED complaining of right 
knee pain and swelling. He states that earlier in the day he was in a soccer 
match and was running for the ball but stopped abruptly and tried to run 
in a new direction. Immediately thereafter, he felt intense pain in his knee 
with instant swelling. Which of the following is the most commonly injured 
major ligament of the knee?
a. Anterior cruciate ligament (ACL)
b. Posterior cruciate ligament (PCL)
c. Medial collateral ligament (MCL)
d. Lateral collateral ligament (LCL)
e. Patellar ligament

255. A 45-year-old man is on his way to work and loses his footing while 
walking up a flight of stairs. He feels excruciating pain at the back of his 
ankle and cannot ambulate. He arrives to the ED and states that he felt a 
snap in his leg during the injury. He has a past medical history of hyperten-
sion and hypercholesterolemia. He spends most of his free time in front of 
the television watching horror movies. On examination, you note swelling 
of the distal calf. Which of the following is likely to be positive in this indi-
vidual?
a. Homans sign
b. Lachman test
c. McMurray test
d. Ballotable patella
e. Thompson test
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The following scenario applies to questions 256 and 257.

A 32-year-old male construction worker reports standing on scaffolding 
before it suddenly gave way beneath him. In an attempt to catch his fall, 
he spontaneously grabbed and hung on to an overhead beam for approxi-
mately 30 seconds. Two hours later in the ED, the patient presents with left 
shoulder pain and decreased range of motion. Vital signs are within normal 
limits, except for the patient’s pain scale of 10/10. He is holding his left arm 
with the contralateral hand. On physical examination, the patient’s shoul-
der appears swollen with no skin breakage. The upper extremity is other-
wise without obvious deformity. The patient has palpable brachial, radial, 
and ulnar pulses with capillary refill that is less than 2 seconds. He can 
wiggle his fingers but cannot internally rotate his shoulder or raise his left 
arm above his head. Pinprick testing reveals paresthesias along the lateral 
deltoid of the affected arm.

256. What is the most likely etiology of this patient’s pain and paresthesias?
a. Acromioclavicular joint sprain
b. Posterior shoulder dislocation with axillary nerve impingement
c. Anterior shoulder dislocation with axillary nerve impingement
d. Anterior shoulder dislocation with median nerve impingement
e. Posterior shoulder dislocation with ulnar nerve impingement
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257. A radiograph of the shoulder is obtained and is shown in the follow-
ing figure. What is the most common fracture associated with the patient’s 
diagnosis?

(Courtesy of Adam J. Rosh, MD.)

a. Bankart fracture
b. Hill-Sachs deformity
c. Clavicle fracture
d. Coronoid process fracture
e. Scapula fracture

258. A 35-year-old man presents to the ED with right hand swelling, pain, 
and erythema that began 3 days ago. He denies any trauma, sick contacts, 
insect bites, or recent travel. The patient’s vitals are significant for an oral 
temperature of 101°F. Upon physical examination, you note an area of ery-
thema surrounding multiple punctate lacerations over the right third and 
fourth metacarpophalangeal (MCP) joints with localized tenderness. The 
patient is neurovascularly intact with limited flexion caused by the swelling 
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and pain. Given this presentation, what is the most appropriate disposition 
for this patient?
a. Suture and close follow-up with a hand surgeon
b. Suture and prescription for oral antibiotics
c. Wound irrigation and prescription for oral antibiotics
d. Wound irrigation and tetanus prophylaxis
e. Admission for intravenous (IV) antibiotics

259. A 23-year-old man presents to the ED complaining of index finger 
pain. He states that while playing football, he went to catch a pass and the 
ball hit the tip of his finger and bent his finger backward. He thinks his fin-
ger is just “jammed.” On examination, you notice that the distal phalanx is 
flexed and there is swelling and tenderness over the distal interphalangeal 
(DIP) joint, as seen in the following figure. In addition, he cannot extend 
his distal finger at the DIP joint. An x-ray does not reveal a fracture. Which 
of the following is the most appropriate way to manage this injury?

(Reproduced with permission from Knoop KJ, Stack LB, Storrow AB. Atlas of  Emergency 
Medicine. New York, NY: McGraw-Hill, 2002: 305.)

a. Place a dorsal splint immobilizing the proximal interphalangeal (PIP) and DIP 
joints and then remove the splint in 1 to 2 weeks

b. Place a dorsal splint immobilizing the PIP and DIP joints and then remove the 
splint in 6 to 8 weeks

c. Buddy-tape the index finger to the middle finger
d. Place a dorsal splint to immobilize the DIP joint and then remove the splint in  

1 to 2 weeks
e. Place a dorsal splint to immobilize the DIP joint and then remove the splint in  

6 to 8 weeks
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260. A 23-year-old man presents to the ED complaining of right hand 
pain. He states that he was mad at a friend and punched the wall in his 
bedroom. Immediately after he had punched the wall, he felt intense pain in 
his right hand. On physical examination, you note swelling and tenderness 
over the fifth metacarpal. When you ask him to make a fist, his fifth finger 
rotates to lie on top of his fourth finger. The radiograph is shown in the next 
figure. What is the name of this type of fracture?

(Courtesy of Adam J. Rosh, MD.)

a. Colles’ fracture
b. Smith fracture
c. Scaphoid fracture
d. Galeazzi fracture
e. Boxer fracture

261. A 41-year-old man is brought into the ED after having a witnessed 
tonic-clonic seizure. He is alert and oriented, and he states that he has not 
taken his seizure medication for the last week. His blood pressure (BP) is 
140/75 mm Hg, heart rate (HR) is 88 beats/minute, respiratory rate (RR)  
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is 16 breaths/minute, and temperature is 99.7°F. On examination you notice 
that his arm is internally rotated and adducted. He cannot externally rotate 
the arm and any movement of his shoulder elicits pain. Which of the fol-
lowing is the most likely diagnosis?
a. Humerus fracture
b. Clavicle fracture
c. Scapula fracture
d. Posterior shoulder dislocation
e. Anterior shoulder dislocation

262. A 54-year-old man presents to the ED with 2 days of right foot pain 
that suddenly worsened at night. The touch of his bed sheets on his foot 
made the pain worse while he was trying to sleep. The pain is burning in 
nature without radiation. He denies fever or trauma. His medical history is 
significant for chronic kidney disease. He believes the pain is due to a gout 
flare. Pain began after he recently celebrated his birthday at a local gastro-
pub known to have the best steak and craft beers in town. Which of the 
following is indicated in the treatment of this patient’s condition?
a. Indomethacin
b. Dexamethasone 
c. Naproxen
d. Topical triamcinolone ointment
e. Ketorolac

263. A 31-year-old homebuilder is cutting a piece of wood when the table 
saw backfires and amputates his left thumb at the base. In the ED his BP is 
135/70 mm Hg, HR is 87 beats/minute, RR is 18 breaths/minute, and pulse 
oxygenation is 99% on room air. You stabilize the patient and call the plastic 
surgeon. What is the best method of preserving the amputated digit?
a. Cleanse it with 10% povidone-iodine solution to remove gross contamination, 

wrap it in sterile gauze moistened with normal saline, and place it between two 
ice packs

b. Cleanse it with normal saline to remove gross contamination, wrap it in sterile 
gauze moistened with normal saline, and then place it on ice

c. Cleanse it with normal saline to remove gross contamination, wrap it in sterile 
gauze moistened with normal saline, place it in a sterile watertight container, 
and store this container on ice water

d. Place it in a container of 10% povidone-iodine solution and store this container 
on ice water

e. Attempt reimplantation of the amputated part with 3-0 nylon sutures until the 
vascular surgeon arrives
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264. A 33-year-old carpenter was building a new house and using a high-
pressure paint gun when he inadvertently injected his left index finger. On 
arrival to the ED, he complains of intense hand pain. On examination, you 
note a 2-mm wound over the second proximal phalanx. He has full range of 
motion and brisk capillary refill. Radiographs of the finger show soft tissue 
swelling, a small amount of subcutaneous air, but no fracture. His tetanus 
is up to date. Which of the following is the most appropriate disposition for 
this patient?
a. Place the hand in a radial gutter splint and have the patient follow up with an 

orthopedic surgeon in 1 week
b. Discharge home with pain medication and have the patient return for repeat 

radiographs in 1 week
c. Order a CT scan of the finger to confirm that there is no occult fracture before 

discharging the patient home
d. Place the hand in a radial gutter splint, prescribe a 10-day course of antibiotics, 

and have the patient follow up with an orthopedic surgeon in 1 week
e. Place the hand in a radial gutter splint, administer broad-spectrum antibiotics, 

and admit to the orthopedic service for operative debridément

The following scenario applies to questions 265 through 267.

A 24-year-old man reports that he was working on a scaffolding 15 feet 
above the ground when the scaffold gave way and he fell. He reports that 
he landed on his feet. He did not strike his head and did not lose con-
sciousness. He is complaining of pain in his lower back and his left foot. His 
vital signs include BP 130/80 mmHg, HR 89 beats/minute, RR 16 breaths/
minute, and pulse oximetry is 100% on room air. His Glasgow coma scale 
(GCS) is 15 and neurologic examination is normal.
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265. Based on the radiographs of his left foot shown in the figures, which 
of the following statements is true?

(Courtesy of Tarek Hanna, MD.)

a. This injury is the second most commonly fractured tarsal bone
b. 10% of these injuries are associated with compression fractures of the 

dorsolumbar spine
c. 90% of these injuries are bilateral
d. The mechanism of injury is usually secondary to rotational force at the subtalar 

joint
e. These fractures require operative repair to avoid gait defects

(Courtesy of Tarek Hanna, MD.)
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266. The patient is also complaining of lumbar back pain. A CT scan of his 
spine is performed and a representative image is shown in the figure. What 
is the most likely diagnosis based on this image?

a. Lumbar transverse process fracture
b. Lumbar spinous process fracture
c. Lumbar wedge fracture
d. Lumbar burst fracture
e. Lumbar subluxation

267. Approximately 6 hours after the initial fall, the patient starts com-
plaining of a constant burning sensation in his right foot. You examine the 
foot and elicit pain with passive movement. He has decreased two-point 
discrimination. His dorsalis pedis pulse is 2+. Which of the following is the 
most appropriate next step in management?
a. Place an ice pack on the foot and administer oral analgesia
b. Order a repeat radiograph to look for evolution of the fracture
c. Elevate his leg and place an elastic bandage around his foot
d. Order a duplex ultrasound for suspicion of a deep vein thrombosis (DVT)
e. Measure the compartment pressure of the foot

(Courtesy of Tarek Hanna, MD.)
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(Courtesy of Adam J. Rosh, MD.)

268. A 39-year-old woman is brought to the ED by emergency medical 
services (EMS) on a backboard and cervical collar after being involved in a 
motor vehicle collision. The primary survey is unremarkable. However, the 
secondary survey reveals a deformity of the right arm involving the upper 
arm and elbow. Which of the following injury associations is paired correctly?
a. Olecranon fracture and median nerve injury
b. Posterior elbow dislocation and ulnar and brachial artery injury
c. Anterior elbow dislocation and brachial artery injury
d. Supracondylar fracture and radial nerve and median nerve injury
e. Humeral shaft fracture and axillary nerve injury

269. A 31-year-old man is riding his mountain bicycle down a steep hill 
when he hits a rock in the path and is thrown off the bicycle. In the ED, 
the individual complains only of left arm pain. Your primary survey is 
unremarkable and vital signs are within normal limits. After administering  
analgesic medication, you send the patient for a radiograph of his arm. 
Which of the following injuries is consistent with this patient’s radiograph 
as seen in the figure?

a. Monteggia fracture
b. Galeazzi fracture
c. Nightstick fracture
d. Colles’ fracture
e. Smith fracture
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270. A 32-year-old dental hygienist presents to the ED with a painful 
lesion at the distal aspect of her right index finger. She reports a low-grade 
fever and malaise over the last week and subsequently developed pain and 
burning of the digit. In the past few days, she has noted erythema, edema, 
and the development of small grouped vesicles on an erythematous base as 
depicted in the figure. Which of the following is the most appropriate next 
step in management?

(Reproduced with permission from Wolff K, Johnson RA, Suurmond R. Fitzpatrick’s Color 
Atlas & Synopsis of Clinical Dermatology. 5th ed. New York, NY: McGraw-Hill; 2005. 
Figure 25-27.)

a. Perform an incision and drainage to facilitate healing and avoid bacterial  
suprainfection

b. Buddy tape the index finger to the middle finger 
c. Prescribe an oral antiviral agent, such as acyclovir
d. Do not apply a dressing and keep the wounds open to air so that they dry out
e. Prescribe a prophylactic oral and topical antibiotic 

271. A 26-year-old, restrained driver is brought in by EMS after a low-to-
moderate speed motor vehicle collision (MVC) where he was at a stop sign 
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and struck from behind. He was immobilized on a long spine board and a 
cervical collar was placed. He is hemodynamically stable and his primary 
survey is intact. He complains of pain in his left arm and the back of his 
neck. On secondary survey, there are no neurologic deficits noted. The CT 
C-spine was negative for fracture or dislocation. The patient continues to 
complain of pain upon palpation of the cervical spine. What is the next step 
in the management of this patient?
a. Remove the cervical collar and clinically clear his cervical spine
b. Instruct the patient to wear the hard cervical collar until his pain resolves
c. Place him in a soft cervical collar and discharge with outpatient follow-up
d. Admit him for emergent MRI of the cervical spine
e. Consult neurosurgery

The following scenario applies to questions 272 and 273.

A 24-year-old woman presents to the ED after accidentally slamming her 
finger in the car door 2 hours prior to arrival. There is no obvious defor-
mity and she appears to have full range of motion of her ungual fingers. 
You notice blood collecting under her fingernail. The nail edges are intact. 

272. What is the most appropriate next step in the management of this 
patient?
a. Apply a cold compress
b. Consult the hand surgery service
c. Order an x-ray of her hand
d. Perform a digital nerve block
e. Splint the patient’s finger and refer for outpatient hand referral

273. What is the appropriate management of her subungual hematoma?
a. Apply a pressure dressing
b. Buddy tape the finger
c. Remove the nail from the nail bed
d. Scalpel insertion under the nail edge
e. Trephination of the nail
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274. A 2-year-old child presents to the ED with right elbow pain. She 
reportedly threw a tantrum at naptime. Her father attempted to pick her up 
out of the crib by the arm with her feet dangling. She later refused to use her 
right arm and whimpers when anyone tries to move it passively. On exami-
nation, there is no deformity, joint swelling, erythema, or neurovascular 
compromise. The arm is held in slight flexion, pronated and abducted. A 
radiograph of her elbow is shown in the figure. What is the most appropriate 
next step?

(Courtesy of Tarek Hanna, MD.)

a. Attempt to flex and supinate the forearm with slight pressure held at the radial 
head

b. Apply traction to the wrist while pronating the arm and extending the elbow
c. Consult orthopedics 
d. Apply an arm sling and refer for outpatient orthopedic referral
e. Order x-rays of the contralateral elbow for comparison
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The following scenario applies to questions 275 and 276.

An 85-year-old female with a history of hypertension and hyperlipidemia 
presents with left leg pain after she tripped and fell at home. On exami-
nation, you note deformity of her left medial thigh with swelling, tender-
ness to palpation, and a shortened and medially rotated leg. An x-ray was 
obtained and is shown in the figure.

275. Which of the following risk factors is most associated with the under-
lying cause of her injury? 

(Courtesy of Tarek Hanna, MD.)

a. Age ≥50
b. Bisphosphonate use
c. Antihypertensive use
d. African-American race
e. Late menarche
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276. Screening tests are often used in the primary care setting to identify 
patients at risk for prevalent diseases. Which of the following tests may have 
identified this patient’s risk for the injury?
a. Dementia screening
b. Body mass index (BMI) screening
c. Cholesterol screening
d. Dual-energy x-ray absorptiometry (DXA) scanning
e. Mammogram

The following scenario applies to questions 277 and 278.

An 8-month-old infant is brought to the ED by her mother after she report-
edly rolled off of the couch. The mother left the infant on the couch unat-
tended for a few minutes. The mother heard a thud and then her daughter 
was heard crying. She ran back into the room to find the baby lying on 
the floor and crying. The mother immediately picked up the infant and 
brought her to the ED for evaluation. On physical examination, the vital 
signs include a BP of 76/50 mm Hg, HR of 140 beats/minute, RR of 26 
breaths/minute, temperature of 36.8˚F, and pulse oximetry of 98% on room 
air. The infant is well nourished. She is moving all four extremities spon-
taneously. There is soft tissue swelling in the region of the left lower leg. A 
radiograph is obtained and shown in the figure.

277. Based on the clinical scenario and radiograph, what is the most likely 
diagnosis?

(Courtesy of Tarek Hanna, MD.)
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a. Greenstick fracture
b. Spiral fracture
c. Normal radiograph showing open physis
d. Salter Harris IV fracture
e. Salter Harris V fracture

278. You inform the mother of the radiograph results and ask a few addi-
tional questions. The mother reports that the infant is able to sit unassisted; 
however, she does not pull to stand up or walk. What is the most appropri-
ate management plan for this patient?
a. Place a left lower extremity splint with follow-up in the orthopedic clinic
b. Since the infant is nonambulatory, place an elastic wrap on the left lower extrem-

ity with follow-up in the orthopedic clinic
c. Consult orthopedics for fracture management
d. Obtain a skeletal survey, consult ophthalmology, and admit the baby to the hospital
e. Obtain comparison radiographs of the right leg and arrange for 24 hour follow-

up with her pediatrician

279. A 40-year-old man presents to the ED complaining of severe right hip 
pain that is present at rest and worse with movement. He reports that over-
the-counter analgesics provide minimal relief and that the pain has become 
unbearable. A radiograph of his pelvis is shown in the figure. Which of the 
following is the most likely underlying cause of his hip pain?

(Courtesy of Tarek Hanna, MD.)

a. Sickle cell disease
b. Osteosarcoma
c. Hypertension
d. Prostate cancer
e. Gout
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280. A 43-year-old warehouse worker is helping to stock large refrigera-
tor boxes onto the forklift. One of the boxes starts to fall off the shelf and 
he tries to catch it before it falls. In doing so, his hand is hyperextended at 
the wrist and he experiences immediate wrist pain. In the ED, you note 
limitation of the normal motion of the wrist with palpable fullness on the 
volar aspect. The patient also complains of numbness and tingling in the 
distribution of the median nerve. Radiographs of the wrist are obtained and 
shown in the figure. What is the most likely diagnosis?

(Courtesy of Adam J. Rosh, MD and Rosh Review.)

a. Lunate dislocation
b. Perilunate dislocation
c. Scapholunate dislocation
d. Capitate dislocation
e. Scaphoid fracture
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251. The answer is d. The scaphoid is the most common carpal bone 
injured in a FOOSH injury. On examination, patients will exhibit tender-
ness at the anatomic snuffbox (the space between the extensor pollicis 
longus and the extensor pollicis brevis) and pain referred to the anatomic 
snuffbox with longitudinal compression (axial loading) of the thumb.

A triquetral (a) dorsal chip injury is the second most common carpal 
bone fracture and occurs with a FOOSH or direct blow to the dorsum of the 
hand. Lunate fracture (b) is the third most common carpal fracture. This 
injury is also at risk for avascular necrosis (AVN) and any suspected injury 
should be placed in a thumb spica splint. The capitate (c) is the largest car-
pal bone and comprises 5% to 15% of all carpal fractures. The pisiform 
(e) is the only carpal bone with one articulation (with the triquetrum). 
Anatomically it is important because the deep branch of the ulnar nerve 
and artery pass in close proximity to the radial surface of the bone. It is an 
uncommon fracture.

252. The answer is b. Up to 15% of scaphoid fractures are not detected on 
initial x-rays. As the necrotic bone at the fracture site is resorbed, the frac-
ture line often becomes apparent on radiographs 10 to 14 days after injury. 
In patients with snuffbox tenderness and negative initial radiographs, a 
thumb spica splint should be applied until films can be repeated 10 to 
14 days post-injury. The application of the splint is especially important, 
because of the scaphoid’s high risk for AVN due to its distal to proximal 
blood supply. The blood supply to the scaphoid normally penetrates the 
cortex at the distal aspect of the bone. Therefore, there is no direct blood 
supply to the proximal portion of the bone, which predisposes this frag-
ment to AVN and delayed union. The more proximal the scaphoid fracture, 
the greater the likelihood of developing AVN.

Placing an elastic wrap (a) will not provide adequate immobilization 
and will lead to increased complications if a fracture is present. Ice packs 
and ibuprofen (c) are recommended, but immobilization is also required. 
Even a CT scan (d) may not pick up the fracture immediately after injury. 
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However, if there is snuffbox tenderness after 14 days and the radiograph 
remains negative, a CT scan is warranted. A short arm cast (e) is not the 
appropriate immobilization device for a suspected scaphoid fracture and 
the follow-up interval is too soon.

253. The answer is a. Pseudogout is the most common cause of acute 
monoarticular arthritis in the elderly. It affects women and men equally, 
primarily after their sixth decade of life. It is caused by the deposition 
of calcium pyrophosphate crystals. The knee is the most commonly 
involved joint, followed by the wrist and ankle. The synovial fluid reveals 
rhomboid-shaped crystals that are weakly positive birefringent under 
polarized light. Treatment is generally supportive with non-steroidal anti-
inflammatory drugs (NSAIDs).

Gout (b) occurs commonly in middle-aged men and elderly adults. 
Uric acid crystals usually deposit in the lower extremities, particularly the 
great toe (podagra). Evaluation of synovial fluid reveals needle-shaped 
crystals that exhibit negative birefringence under polarized light. Septic 
arthritis (c) is a medical emergency that most commonly affects the knee in 
adults. Joint fluid generally reveals greater than 50,000 WBC/mm3 (mostly 
neutrophils). Rheumatoid arthritis (d) is an autoimmune disease that is 
characterized by a symmetric, progressive polyarthritis. Unlike osteoarthritis 
(e), rheumatoid arthritis has systemic manifestations.

254. The answer is a. The cruciate ligaments are the two internal bands 
extending from the tibia to the femur, one anteriorly and the other poste-
riorly. They control anteroposterior and rotary stability of the knee and 
prevent hyperextension. The ACL is the most frequently injured liga-
ment in the knee. It has a rich blood supply that accounts for the high 
incidence of hemarthrosis when the ligament is injured. A history that 
includes a pop or snap at the time of injury (ie, during a sudden turn in 
direction while playing sports) suggests a rupture of the ACL until proven 
otherwise, particularly when associated with the rapid development of a 
knee effusion.

The PCL (b) is significantly stronger than the ACL and collateral liga-
ments. Therefore, injury to it is rare and is usually associated with severe 
knee injuries. The MCL (c) and LCL (d) are often injured with excessive 
valgus (knee forced medially relative to leg) and varus (knee forced later-
ally relative to leg) forces, respectively. The patellar ligament (e) runs from 
the patella to the tibial tuberosity and functions to help extend the leg at  
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the knee. The patellar ligament is commonly injured when an individual 
falls on a partially flexed knee.

255. The answer is e. The patient has an Achilles tendon rupture. The 
individual gives a history of a sudden excruciating pain and having heard 
or felt a pop or snap. This entity is most common in sedentary, middle-
aged men, or in athletes. The diagnosis can be made with the Thompson 
test. The patient is placed in the prone position. With normal function, 
squeezing the calf produces plantar flexion of the foot. With a complete 
tear of the Achilles tendon, plantar flexion will not occur. If doubt remains, 
magnetic resonance imaging (MRI) or ultrasound can be used to confirm 
the diagnosis. Treatment includes splinting the affected leg and discharging 
the patient with crutches. Orthopedic follow-up is required for repair.

Homans sign (a) is traditionally used to help diagnose a DVT. It is 
considered positive when passive dorsiflexion of the ankle elicits sharp pain 
in the calf. However, this sign is neither sensitive nor specific for DVT. The 
Lachman test (b) is used to detect an injury of the ACL. The McMurray 
test (c) is used to detect an injury to the meniscus of the knee. A ballotable 
patella (d) signifies a significant knee effusion.

256. The answer is c. This patient has an anterior shoulder disloca-
tion. The glenohumeral joint is the most commonly dislocated joint in 
the body, mainly because of the lack of bony stability and its wide range 
of motion. Anterior dislocations account for 95% to 97% of cases and are 
most commonly seen in younger, athletic male patients and geriatric female 
patients. The mechanism of injury is usually an indirect force that involves 
an abduction plus extension plus external rotation. Directly, it may occur 
due to a posterior blow that forces the humeral head out of the glenoid rim 
anteriorly. Radiographs obtained must include an axillary view to deter-
mine positioning of the humeral head. Patients usually present in severe 
pain, holding the affected arm with the contralateral hand in slight abduc-
tion. The lateral acromial process is prominent giving the shoulder a full or 
squared-off appearance. Patients typically cannot internally rotate their 
shoulder. Axillary nerve injuries can occur in up to 54% of anterior dis-
locations; however, these are neuropraxic in nature and tend to resolve on 
their own. Following the C5/C6 dermatome distribution, patients have 
a loss of sensation over the lateral aspect of the deltoid with decreased 
muscle contraction with abduction. After proper muscle relaxation with 
conscious sedation or intra-articular injection, closed reduction may be 
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attempted using a variety of methods. After reduction, it is imperative to 
repeat a neurovascular examination and obtain confirmatory radiographs.

Acromioclavicular joint sprains (a) occur primarily in men and 
account for 25% of all dislocations. However, the mechanism of injury pri-
marily involves a fall or direct blow to the adducted arm causing a down-
ward and medial thrust to the scapula. Posterior dislocations (b and e) are 
rare owing to the scapular angle on the thoracic ribs. They are seen, how-
ever, in convulsive seizures where the large internal rotator muscles over-
power the weaker external rotators and cause the dislocation. Median nerve 
injuries (d) mainly involve weakness in the first three finger flexors. Ulnar 
nerve injuries (e) mainly involve weakness in the interossei muscles of the 
hand and paresthesias along the fifth digit.

257. The answer is b. The radiograph confirms an anterior dislocation 
of the left shoulder. Patients typically present in severe pain with the dis-
located arm held in slight abduction and external rotation by the opposite 
extremity. The patient leans away from the injured side and cannot adduct 
or internally rotate the shoulder without severe pain. Associated fractures 
may occur in up to 50% of anterior dislocations. The most common of 
these is a compression fracture of the humeral head, known as a Hill-
Sachs deformity.

Fracture of the anterior glenoid rim, or Bankart fracture (a), is also 
associated with anterior dislocations but is present in approximately 5% 
of cases. Choices (c, d, and e) are not commonly associated with anterior 
shoulder dislocations.

258. The answer is e. This patient most likely sustained a closed-fist 
injury, which has high infection rates and evidence of poor wound healing. 
Wounds sustained by punches to the jaw and human bites, also known as 
“fight bites,” are classically over the metacarpal joints. Penetration deep 
into the joint space and infection are common given the positioning of the 
hand during the injury, human oral flora, and delay in seeking treatment. 
Infected wounds are polymicrobial and specifically include Eikenella 
corrodens, a facultative anaerobic gram-negative rod harbored in human 
dental plaque. It acts synergistically with aerobic organisms to increase the 
morbidity of these injuries. The joint spaces must be examined under full 
range of motion to detect any tendon lacerations or presence of foreign 
bodies. Hand radiographs should also be obtained to examine for any bony 
involvement. IV antibiotics and admission are the appropriate disposition. 

Rosh_CH09_p271-p304.indd   292  12/29/15   12:08 PM



Musculoskeletal Injuries    Answers  293

The antibiotics of choice are penicillin and second-generation cephalo-
sporins with broader coverage in the immunocompromised patient. The 
wounds should be left open with a sterile dressing, splinted in the posi-
tion of function (hand-holding-glass position) and elevated. Human bites 
have resulted in the transmission of hepatitis B, hepatitis C, syphilis, and  
herpes. Although human immunodeficiency virus (HIV) is present in 
human saliva, it is in relatively small amounts and considered a low risk 
for transmission. Appropriate antivirals and testing should be considered 
in these patients.

You should never suture these lacerations (a and b). Wound irrigation 
and tetanus prophylaxis (c and d) are warranted in conjunction with IV 
antibiotics.

259. The answer is e. The patient has a mallet finger or a rupture of 
the extensor tendon that inserts into the base of the distal phalanx. This 
type of injury occurs often from a sudden forceful flexion of an extended  
finger when an object, such as a football, strikes the tip of the finger. This 
is the common mechanism of injury among athletes. Clinically, the patient 
presents with pain and swelling over the DIP joint, which is held in flexion 
of up to 40 degrees because of loss of the extensor mechanism. The most 
important aspect in managing these injuries is to keep the DIP joint in 
continuous extension until healing occurs. Therefore, a splint should be 
applied so that only the DIP is immobilized in extension for 6 to 8 weeks (d). 
The PIP (a and b) and MCP joints should be mobile. Any disruption of the 
immobile DIP joint can result in improper healing. Buddy tape (c) is not a 
sufficient way to immobilize the DIP joint.

260. The answer is e. A boxer fracture is a fracture of the neck of the 
fifth metacarpal. It is one of the most common fractures of the hand and 
usually occurs from a direct impact to the hand (ie, a punch with a closed 
fist).

Colles’ fracture (a) is the most common wrist fracture seen in adults. 
It is a transverse fracture of the distal radial metaphysis, which is dorsally 
displaced and angulated. It usually occurs from a FOOSH. A Smith fracture 
(b) is a transverse fracture of the metaphysis of the distal radius, with asso-
ciated volar displacement and angulation (the opposite of a Colles’ frac-
ture). The mechanism of injury is usually secondary to a direct blow or fall 
onto the dorsum of the hand. A scaphoid fracture (c) is the most common 
fracture of the carpal bones. It is typically seen in young adults secondary 
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to a FOOSH. A Galeazzi fracture (d) involves a fracture at the junction of 
the middle and distal thirds of the radius, with an associated dislocation of 
the distal radioulnar joint (DRUJ).

261. The answer is d. The patient’s clinical presentation is consistent 
with a posterior shoulder dislocation. Posterior dislocations are rare and 
account for only 2% of all glenohumeral dislocations. Posterior disloca-
tions are traditionally associated with seizures, lightening injuries, and  
electrocution injuries. However, the most common dislocation seen in post- 
seizure patients is an anterior dislocation. Classically, the patient holds 
the dislocated arm across the chest in adduction and internal rotation. 
Abduction is limited and external rotation is blocked. Radiographs may 
reveal a “light bulb” sign, which is the light bulb appearance when the 
humeral head is profiled in internal rotation.

Although any type of injury can occur with a seizure (a, b, c, and e), 
the patient’s clinical presentation is consistent with a posterior shoulder 
dislocation.

262. The answer is b. Dexamethasone and other systemic steroids are 
used in the treatment of gout in patients who cannot tolerate NSAIDs. 
NSAIDs are contraindicated in patients with comorbidities such as peptic 
ulcer disease, GI bleeding, renal insufficiency, hepatic dysfunction or are 
on warfarin.

Indomethacin (a), naproxen (c), and ketorolac (e) are all NSAIDs 
and would be contraindicated in this patient with renal insufficiency.  
Colchicine can be used in patients with renal insufficiency but is less com-
monly prescribed due to a narrow therapeutic window and risk of toxicity.  
Colchicine should be started within 36 hours of the onset of symptoms 
and is associated with side effects including vomiting and diarrhea. Intra- 
articular steroids, such as triamcinolone acetonide, can be used for the 
treatment of gout. Topical steroid ointment (d) is not shown to be of benefit 
in the treatment of patients with gout.

263. The answer is c. The best way to preserve an amputated part is to 
rinse it with normal saline to remove gross contamination, wrap it in sterile 
gauze moistened with saline or lactated ringers, and place it in a sterile, 
watertight container. Then store this container in ice water.

Povidone-iodine (a and d) is a strong antiseptic solution that is used 
commonly in the hospital setting, particularly in the operating room to  
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create a sterile field. However, it is thought to be injurious to fibroblasts 
and may limit wound healing. The amputated part should not be placed 
directly on ice or in ice water (b) because this may also damage the tissue. 
Reimplantation (e) of the thumb should be performed by a plastic surgeon 
in the operating room. There is an increased risk of tissue death the longer 
the severed part is not properly stored.

264. The answer is e. The patient sustained a high-pressure injection 
injury of his finger. This is a surgical emergency. These injuries may 
involve extensive tissue loss and are associated with high infection rates. 
Most of these injuries involve grease, paint, or other industrial toxins. 
Paint generates a large, early inflammatory response, resulting in a high 
percentage of amputations. Within several hours after the digit has been 
injected, the extremity becomes painful and swollen. Initially, there may 
be anesthesia and even vascular insufficiency of the extremity. In the 
late stages, marked breakdown of the skin occurs, resulting in ulcers and 
draining sinuses. If the material injected into the extremity is radiopaque, 
it is possible to determine its degree of spread. Management involves 
splinting and elevating the extremity, administration of antibiotics, 
tetanus prophylaxis as indicated, analgesia, and immediate orthopedic 
consultation.

The patient requires admission, emergent orthopedic evaluation, and 
there is no indication for advanced imaging (a, b, c, and d).

265. The answer is b. This individual sustained a calcaneal frac-
ture of the left foot. Ten percent of calcaneal fractures are associated 
with compression fractures of the dorsolumbar spine. Therefore, it is 
important to examine the patient’s entire spine. Calcaneal fractures are  
usually caused by an axial load, such as a fall from a height with the 
patient landing on his or her feet. The examination reveals swelling, ten-
derness, and ecchymosis of the hindfoot and the inability to bear weight 
on the fracture.

The calcaneus is the most commonly fractured tarsal bone (a). The 
talus is the second most commonly injured tarsal bone. Calcaneal fractures 
are usually caused by compression injuries (d), not rotational injuries. Ten 
percent of calcaneal fractures are bilateral (c). Treatment varies depending 
on the extent of injury. In general, nondisplaced or minor extra-articular 
fractures only require supportive care with immobilization in a posterior 
splint and follow-up with an orthopedic surgeon (e). The management 
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of intra-articular or displaced calcaneal fractures remains controversial 
regarding nonoperative versus immediate surgical reduction.

266. The answer is d. The CT image presented earlier demonstrates a 
burst fracture of L2. These fractures are commonly seen when a direct 
axial load is transmitted through the spine, in this case landing on the feet 
from a 15-foot fall. Burst fractures are unstable and require a thorough 
neurological examination and prompt neurosurgical consultation, as bone 
fragments and the disc may be retropulsed into the spinal cord. This type of 
injury is often seen in conjunction with calcaneal fractures. All patients 
with calcaneal fractures require dedicated imaging of their spine.

Solitary transverse process fractures (a) are stable and most often 
related to blunt trauma. Spinous process fractures (b), historically known 
as clay shoveler fractures, occur most often from deceleration injuries and 
direct trauma and are noted to be stable. Simple wedge fractures (c) occur 
with longitudinal forces below the C2 level and can be differentiated from 
compression burst fractures by the absence of a vertical fracture of the  
vertebral body and less than 40% loss of height. Subluxation injuries (e) in 
the lumbar spine can be due to seatbelt injury (specifically lap-belt only) 
and can be associated with fractures of the vertebral bodies. These injuries 
can be quite devastating as they result in complete transection of the spinal 
cord.

267. The answer is e. The patient is showing signs and symptoms of com-
partment syndrome. Compartment syndrome occurs due to an increase in 
pressure within a confined osseofascial space that impedes neurovascular 
function. The end result is necrosis and damage to tissues. It can occur after 
crush injuries, circumferential burns, hemorrhage, edema, or any process 
that increases compartment pressure. Clinically, the patient complains of 
pain that is out of proportion to the injury and physical examination find-
ings. Physical examination may reveal swelling, sensory deficits, and pain 
with passive motion. The presence of a pulse does not rule out compart-
ment syndrome. Late findings include pallor of the skin, diminished or 
absent pulses, and a cool extremity. The only way to diagnose compart-
ment syndrome is to measure intra-compartmental pressure. A pressure 
greater than 30 mm Hg is considered diagnostic and requires an emergent 
fasciotomy to avoid tissue damage.

Ice packs (a) may decrease swelling but will not prevent compartment 
syndrome. There is also a risk of decreasing blood flow to the damaged 
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tissue because of the vasoconstrictive effect of the ice. There is no reason 
to suspect that the fracture (b) has evolved and is causing increased pain. 
Elevation to the level of the heart is recommended; however, all constrictive 
bandages should be removed (c). Elevation above the heart is not recom-
mended. Again, this can limit blood flow to the damaged tissue. (d) A DVT 
(d) should not cause this type of pain.

268. The answer is c. Anterior elbow dislocations, although uncom-
mon, have a much higher incidence of vascular injury than posterior 
dislocations. It is important to evaluate for an associated brachial artery 
injury.

Olecranon fractures (a) are associated with injury to the ulnar nerve 
not the median nerve. Individuals may experience paresthesias and numb-
ness in the ulnar nerve distribution or weakness of the interossei muscles. 
Posterior elbow dislocations are associated with injuries to the ulnar 
and median nerves. They are not associated with brachial artery injuries  
(b). Supracondylar fractures (d), common in young individuals, are asso-
ciated with injuries to the brachial artery and median nerve as the distal 
humeral fragment is displaced posteriorly, thus displacing the sharp frac-
ture fragments anteriorly. Supracondylar fractures are not associated with 
injury to the radial nerve. Humeral shaft fractures (e) most commonly occur 
from a direct blow to the mid-upper arm. The fracture usually involves the 
middle third of the humeral shaft. The most common associated injury is 
damage to the radial nerve that causes wrist drop and loss of sensation in 
the first dorsal web space. Humeral shaft fractures are not associated with 
injury to the axillary nerve.

269. The answer is a. The Monteggia fracture is a fracture of the proxi-
mal one-third of the ulnar shaft combined with a radial head dislocation. 
This injury commonly occurs from either a direct blow to the posterior 
aspect of the ulna or a FOOSH with the forearm in forced pronation. This 
fracture is associated with an injury to the radial nerve. It is always impor-
tant to look for an associated fracture or dislocation when one is noted in 
a forearm bone.

The Galeazzi fracture (b) is a fracture of the distal radial shaft associ-
ated with a distal radioulnar dislocation at the DRUJ. This fracture is often 
confused with Monteggia fracture. A way to remember the difference is 
to recall that Monteggia ends in an “a” and in this fracture, the ulna (also 
ends in “a”) is fractured. A Nightstick fracture (c) is an isolated fracture of 
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the shaft of the ulna. This injury can occur after a direct blow to the ulna 
and usually occurs when an individual raises his or her forearm up to pro-
tect their face from a blow. A Colles’ fracture (d) is a transverse fracture of 
the metaphysis of the distal radius with dorsal displacement of the distal  
fragment. The median nerve is at risk for injury in a Colles’ fracture. A 
Smith fracture (e) is a transverse fracture of the distal radial metaphysis 
with volar displacement of the distal fragment. The median nerve is at risk 
for injury in the Smith fracture.

270. The answer is c. The patient has herpetic whitlow, a viral infec-
tion of the distal finger. This condition can be treated with oral antiviral 
agents, such as acyclovir. It is caused by the herpes simplex virus type I 
or II. This condition typically occurs in health care providers with expo-
sure to oral secretions, parents of children with primary oral infections, 
and in patients with coexistent herpes infections. There is generally a pro-
drome period of fever and malaise. Subsequently, there is localized burn-
ing, itching, and pain that precede the development of the classic clear herpetic 
vesicles. Typically, only one finger is involved. The diagnosis is usually made  
clinically, but, if doubt remains or if the presentation is atypical, it can be 
confirmed with a Tzanck smear or viral culture.

When managing this condition, it is important to note that surgical 
drainage is contraindicated (a) as this can result in secondary infection 
and delayed healing. It would be appropriate to splint the digit for comfort 
but you do not want to buddy tape it to the neighboring digit (b) because 
the tape wound be painful and cause additional damage to the skin underly-
ing the vesicles. This practice would also increase the likelihood of spread to 
the adjacent digit. It would be inappropriate to leave the vesicles uncovered 
(d). A dry dressing should be placed over the vesicles to prevent transmission.   
Antibiotics (e) are not indicated unless there is evidence of bacterial super-
infection.

271. The answer is c. Although CT-cervical spine imaging is negative, the 
patient continues to have midline tenderness on examination and there-
fore should be discharged in a soft c-collar. Occult ligamentous injuries can 
be missed on CT and plain radiographs, so patients with persistent midline 
tenderness require immobilization. The National Emergency X-Radiogra-
phy Utilization Study (NEXUS) Criteria is a clinical decision rule to help 
determine which patients require imaging. Patients do not require C-spine 
imaging if all of the NEXUS criteria are met (see table).
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NEXUS Criteria
Absence of posterior midline cervical tenderness
Normal level of conscious
No evidence of intoxication
No abnormal neurologic findings
No painful or distracting injuries

Because this patient has persistent midline cervical pain, his c-spine can-
not be safely cleared clinically (a). These patients should follow-up within  
2 weeks and may require a routine MRI to evaluate for ligamentous injury (d). 
Patients should never remain in the hard cervical collar as it is uncomfortable 
and can cause pressure sores to the occiput (b). The patient may need to see 
neurosurgery in follow up but there is no indication for ED consultation (e).

272. The answer is c. The patient presents with a subungual hematoma,  
a collection of blood underneath the nail that usually results from trauma. 
The diagnosis is made by visual examination of the nail. If there is concern 
of injury to the underlying bone, x-ray imaging should be performed to 
rule out associated fracture.

While a cold compress (a) and digital nerve block (d) would assist with 
pain, it is more important to rule out underlying fracture. Hand surgery 
consultation (b) would be premature and unnecessary without further 
assessing for underlying fracture. If a distal phalanx tuft fracture is detected 
on X-ray then splinting would be indicated (e).

273. The answer is e. An uncomplicated, painful subungual hematoma 
that does not involve disruption of nail edge should be drained via trephi-
nation. Trephination is performed using electrocautery or by twisting an 
18g needle through the nail. Once the trephination is performed, the blood 
that had collected under the nail will drain, alleviating pain and pressure. 
Multiple trephinations are sometimes needed.

Some experts suggest that painless hematomas may be left alone and do 
not require drainage Trephination and drainage is normally performed to 
alleviate pain and discomfort for the patient. If the nail edges are disrupted 
or the hematoma involves greater than 50% of the nail bed, the entire nail 
should be removed (c) to evaluate for nail bed laceration. Nail bed lacera-
tions require repair with suturing since optimal initial management of the 
damaged nail bed decreases the likelihood of chronic painful nail plate defor-
mity. Scalpel insertion under the nail edge (d) is the appropriate method to 
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drain a paronychia. A pressure dressing (a) would cause increased pain and 
is not indicated. Buddy taping the finger (b) is not indicated.

274. The answer is a. The patient presents with nursemaid’s elbow, or 
radial head subluxation due to immaturity of the annular ligament. This 
injury is most commonly seen in toddlers as the annular ligament strength-
ens over time. If there are no signs of joint effusion, the examiner can flex 
and supinate the forearm with slight pressure held on the radial head in 
an attempt to reduce the subluxation. The radial head should be palpated 
and during the maneuver, a click noted by the examiner has been shown to 
have a positive predictive value of over 90%.

Pronation and extension of the forearm (b) is an incorrect method of 
reduction. An orthopedic consult (c) would be unnecessary for a nursemaid’s 
elbow injury. A sling (d) for immobilization is not required. Reduction of a 
nursemaid’s elbow is both diagnostic and therapeutic. X-ray images pre- and 
post-reduction are not necessary unless there are signs of joint effusion, bruis-
ing, or deformity. In pediatrics, contralateral imaging is sometimes performed 
when there is diagnostic uncertainty between injury and normal anatomic 
variation, but there is no role for contralateral comparison (e) in this injury.

275. The answer is a. The x-ray demonstrates femur fracture in conjunc-
tion with significant bony lucency of the mineral cortex of the shaft of the 
femur demonstrating osteoporosis. Bone is continually remodeling and in 
periods of rapid remodeling (ie, after menopause), bone is at increased risk 
for fracture because the new bone that is produced is less densely mineralized 
and collagen function is impaired. The hallmark of osteoporosis is a reduc-
tion in skeletal mass secondary to an imbalance between bone resorption and 
bone formation. Hormonal status affects bone loss, and bone loss is acceler-
ated in peri- and post-menopausal women. Accelerated bone loss is also seen 
in the elderly and secondary to medications and some disease states. Osteo-
porotic fractures represent the clinical significance of these derangements in 
bone and often result from low-energy trauma, such as ground level falls. Age 
older than 50 years is a risk factor for development of osteoporosis.

Other risk factors include—female sex, white or asian ethnicity (d), 
family history of osteoporosis, low BMI, amenorrhea, late menopause, early 
menarche (e), postmenopausal state, sedentary lifestyle or immobilization, 
androgen use, alcohol or tobacco use, calcium deficiency, and the use of  
certain medications (anticonvulsants, systemic steroids, thyroid supple-
ments, heparin, chemotherapeutic agents, and insulin) (c). Bisphosphonates 
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(b) are a first-line treatment for osteoporosis and their mechanism of action 
is to slow the osteoclastic activity of osteocytes reducing the demineraliza-
tion responsible for osteoporosis.

276. The answer is d. The United States Preventive Services Task Force 
recommends screening for osteoporosis in women over 65 years of age. 
DXA is a means of measuring bone mineral density (BMD). Two x-ray 
beams with different energy levels are aimed at the patient’s bones. When 
soft tissue absorption is subtracted out, the BMD can be determined from 
the absorption of each beam by bone. DXA is the most widely used and 
most thoroughly studied bone density measurement technology.

Dementia (a), BMI (b), and cholesterol (c) screening would not have 
directly identified this patient’s risk for fracture. Mammography (e) is used 
for detection of breast cancer and would not have identified this patient’s 
osteopenia.

277. The answer is b. A spiral fracture of the distal tibia is known by 
the eponym Toddler’s fracture. It is a fracture commonly seen in ambula-
tory children aged 1-3 years. The mechanism of injury usually involves a 
trivial fall or a twisting mechanism on a planted foot. Spiral fractures seen 
in nonambulatory children are highly suspicious for nonaccidental trauma 
(child abuse).

Greenstick fractures (a) are seen in children because the bones are soft 
and can bend resulting in incomplete fractures. X-rays demonstrate a “bow” 
fracture in which the bone becomes curved in its longitudinal axis. The outer 
cortex of the bone remains intact. The radiograph pictured demonstrates 
a fracture (c) and is not within normal limits. The Salter Harris classifica-
tion is used to describe fractures involving the epiphyseal plate (physis) or 
growth plate. A Salter Harris I fracture is a fracture through the growth plate 
or physis. Diagnosis of this fracture is made clinically as the radiographs 
are negative. A Salter Harris II fracture involves the metaphysis and physis. 
A Salter Harris III fracture involves the physis and epiphysis. A Salter Har-
ris IV fracture (d) involves the physis, metaphysic, and epiphysis. A Salter 
Harris V fracture (e) is a crush injury to physis. This fracture appears as 
decreased space between the epiphysis and diaphysis on  radiograph.

278. The answer is d. Spiral fractures in children who are nonambula-
tory are highly suspicious for child abuse (nonaccidental trauma). In a 
child with suspected child abuse, a skeletal survey must be obtained to look 
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for other occult fractures, both acute and sub-acute. Victims of suspected 
child abuse should also be evaluated by ophthalmology for retinal hemor-
rhages from shaking injuries. This child should be admitted to ensure safety 
and completion of the necessary medical and social evaluation. Addition-
ally, the proper forms for suspected abuse need to be filed with Child Pro-
tective Services. Social work should be consulted. The management of the 
toddler’s fracture is a long leg cast for several weeks.

If child abuse is not suspected, a long leg lower extremity splint 
with orthopedic follow-up (a) is appropriate management. Compression  
wrapping does not provide adequate stabilization of this fracture and the 
appropriate management includes splinting even in the nonambulatory 
infant (b). For a nondisplaced spiral tibial fracture, orthopedic consulta-
tion from the ED (c) is not required but close follow-up with orthopedics 
is necessary. There is no indication for comparison radiographs in this 
case (e). With some bony injuries, comparison X-rays can be helpful to  
distinguish between acute injury versus congenital anatomic variance. 
However, in this case it is unnecessary. If child abuse was not suspected and 
this was an isolated injury, analgesics and close follow-up with orthopedics 
(not the pediatrician) would be appropriate (e).

279. The answer is a. This x-ray demonstrates AVN of the femoral head 
with collapse of the femoral head. AVN is a known complication of sickle 
cell disease. AVN is the result of cellular death of bone components due 
to interruption of the blood supply. The anemia and vasoocclusive crisis 
of sickle cell disease contribute to the interruption of the blood supply. 
The bone structures collapse, resulting in bone destruction, pain, and loss 
of joint function. Other risk factors for AVN include trauma (including 
femoral neck fracture) disrupting blood supply via the round ligament, hip  
dislocation (risk increases proportionally to duration), collagen vascular 
disease, Cushing disease or chronic systemic steroid use, alcohol abuse, 
among other causes including idiopathic.

Osteosarcoma (b), hypertension (c), prostate cancer (d), and gout (e) 
have not been causally related to AVN of the hip.

280. The answer is a. The patient has a lunate dislocation as shown on the 
lateral radiograph of the wrist with volarly displaced lunate in the “spilled 
teacup” appearance. Lunate dislocations are usually caused by a hyperex-
tension injury or a FOOSH. The median nerve runs through the carpal 
tunnel between the flexor carpi radialis and the palmaris longus. It provides 
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sensation to the palmar aspect of the radial three and one-half fingers as 
well as the dorsal aspect of the tips of the index and middle fingers and the 
radial half of the ring finger. The median nerve may be compressed in 
the carpal tunnel by the lunate, and the patient may display signs of acute 
carpal tunnel syndrome.

Perilunate dislocations (b) are the most common wrist dislocations 
and can also be associated with carpal tunnel syndrome. However, they 
have a different radiographic appearance.

Scapholunate dislocation (c) is sometimes defined on radiograph by 
the “Terry Thomas” or “David Letterman” sign, where there is a gap (> 3 mm) 
in the space between the scaphoid and lunate (similar to a gap in the front  
teeth of these two people). Capitate dislocations (d) are rare. Scaphoid  
fractures (e) do not cause compression of the median nerve.

Volar
displacement
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dis placement

of lunate

Lunate

Lunate

Capitate

Perilunate  dis location  Lunate  dis location
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(Courtesy of Adam J. Rosh, MD and Rosh Review.)
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Headache, Weakness,  
and Dizziness

Questions

The following scenario applies to questions 281 and 282.

A 21-year-old college student is brought to the emergency department 
(ED) by her roommate. The roommate states that earlier in the day the 
patient complained of a severe headache, stiff neck, and photophobia. On 
their way to the ED, the roommate states that she was confused. Her vital 
signs are blood pressure (BP) 110/80 mm Hg, heart rate (HR) 110 beats/
minutes, respiration rate (RR) 16 breaths/minute, and temperature 102°F.

281. What is the next step in the management of this patient?
a. Start empiric antibiotics, order a noncontrast head computed tomography (CT) 

before performing lumbar puncture (LP)
b. Order a noncontrast head CT and start antibiotics once CT is read by radiology
c. Give 1 g of acetaminophen, start IV fluid hydration, and perform an LP
d. Perform an LP and start antibiotics based on the cerebral spinal fluid (CSF) 

results
e. Order a noncontrast head CT, perform an LP, then start antibiotics

282. The Gram stain of the patient’s CSF reveals gram negative diplococci. 
Which of the following is true regarding postexposure chemoprophylaxis 
in this case?
a. Given the specific pathogen, postexposure prophylaxis for the roommate is not 

warranted
b. The patient’s roommate should be given IV vancomycin
c. The roommate should have nasal swab for culture to determine need for  

chemoprophylaxis
d. The patient’s roommate should be given PO rifampin
e. The nurse, radiology technician, and registrar will require chemoprophylaxis
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283. A 29-year-old woman presents to the ED complaining of a generalized 
headache over the last 2 months. She has seen many doctors for it, but has 
yet to get a correct diagnosis. She describes the headache as moderate 
in intensity and worse with eye movement. Occasionally, it awakes her 
from sleep and is worse when tying her shoes. She is scared because her 
vision gets blurry for a few minutes every day. Her only medication is 
acetaminophen and an oral contraceptive. Her BP is 140/75 mm Hg, HR 
is 75 beats/minute, RR is 16 breaths/minute, and temperature is 98.9°F. On 
physical examination you appreciate papilledema. Which of the following 
is the most appropriate next step in management?
a. Consult neurosurgery
b. Administer 2 g of ceftriaxone then perform LP to rule out meningitis
c. Order a magnetic resonance imaging (MRI) to look for carotid artery dissection
d. Diagnose migraine headaches and prescribe her a triptan
e. Perform a CT scan, and if negative perform an LP to measure the opening  pressure

284. A 67-year-old woman presents to the ED complaining of a 2-day 
history of general malaise, subjective fever, chills, diffuse headache, and 
right-sided jaw pain. She also notes diminished vision in her right eye. Her 
symptoms are minimally relieved with acetaminophen. She denies any sick 
contacts. The patient’s vitals include BP 130/75 mm Hg, HR 95 beats/minute,  
RR 16 breaths/minute, oral temperature of 100.6°F, and oxygen saturation 
of 99% on room air. She is tender on the right side of her scalp. You initiate 
empirical treatment. Which of the following tests will confirm your diagnosis?
a. Influenza A/B assay
b. Rapid strep test
c. Erythrocyte sedimentation rate (ESR)
d. Complete blood count (CBC)
e. Temporal artery biopsy

285. A 25-year-old stockbroker presents to the ED complaining of  
6 weeks of daily headaches. Her headaches are band-like in distribution and 
are not associated with nausea, vomiting, visual phenomena, or neurologic 
symptoms. Normally they respond to acetaminophen, but they have 
increased in frequency in the past week as she stopped taking a medication 
that had been prescribed to prevent them. What type of primary headache 
syndrome is the patient likely experiencing?
a. Migraine headaches
b. Cluster-type headaches
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c. Trigeminal neuralgia
d. Postherpetic neuralgia
e. Tension headache

286. A 22-year-old woman presents to the ED complaining of headache. 
She states that while at home, she experienced a headache that was associated 
with blurry vision in both eyes with a shimmering line in her vision. She 
subsequently lost her vision and felt uncoordinated, followed by increased 
pain at the base of her skull. Upon arrival in the ED, her vision returned to 
normal. A head CT scan and an LP are both negative. She now complains of 
a persistent, severe, pulsatile headache. She has had two similar episodes in 
the past year with the headache refractory to over-the-counter medications. 
Which of the following is likely to relieve her symptoms?
a. Diazepam
b. High-flow oxygen
c. Sumatriptan
d. Acetaminophen
e. LP with removal of 15 mL of CSF

287. A 25-year-old man presents to the ED complaining of headache for 
2 days. He describes the pain as pulsatile and occipital. The patient had 
an LP 3 days earlier and was diagnosed with viral meningitis. Noncontrast 
head CT at that time was normal. He improved shortly thereafter with 
defervescence of his fever and resolution of his constitutional and nuchal 
symptoms. He states that his new headache is different than his previous in 
that it is exacerbated by standing or sitting upright and is relieved by sitting 
down. It is not associated with photophobia or neck stiffness. The headache 
is not relieved by over-the-counter pain medications. He is afebrile and 
nontoxic appearing. Which of the following is definitive therapy for this 
patient’s headache?
a. One liter bolus of intravenous (IV) normal saline
b. Treatment with standard pharmacologic agents for migraine
c. Treatment with meclizine
d. Consultation with anesthesia for a blood patch
e. Repeat LP to improve symptoms

Rosh_CH10_p305-p346.indd   307  12/11/15   12:49 PM



308  Emergency Medicine

288. A 27-year-old woman with known idiopathic intracranial hyper-
tension (IIH) presents to the ED complaining of a bifrontotemporal 
headache several times a day for 6 weeks after running out of her 
medications. She complains of occasional pulsatile tinnitus but no visual 
disturbances. Funduscopic examination reveals no papilledema and normal 
venous pulsations. Which of the following factors determines the need for 
urgent treatment in patients with IIH?
a. The presence of papilledema on funduscopic examination
b. A history of pulsatile tinnitus
c. Presence of an empty sella on CT scan
d. Complaint of visual loss or visual disturbances
e. A history of concomitant minocycline use

289. A 57-year-old man with a past medical history of hypertension and 
migraines presents to the ED complaining of a headache that started 2 days 
ago. He states the headache began suddenly with peak intensity while he was 
defecating. The pain is continuous particularly in the occipital region and 
is associated with mild nuchal rigidity and mild photophobia. He denies 
having a recent fever. A noncontrast head CT is obtained and is normal. 
Which of the following is the most appropriate next step in management?
a. IV metoclopramide for nausea relief and ketorolac for pain control
b. Perform a LP
c. Begin empiric treatment for meningitis with IV antibiotics
d. IV mannitol to lower intracranial pressure 
e. Order angiography to evaluate for an aneurysm

The following scenario applies to questions 290 and 291.

As the senior resident in the ED, an intern asks you to see a patient he 
treated for a migraine headache. The patient is a 21-year-old woman with a 
history of poorly controlled migraines. The patient was treated with several 
IV medications in the ED. When you approach the patient, you note her 
tongue is protruding and head is tilted to the left. She is grimacing. The 
intern is concerned that the patient is having an acute stroke and would 
like to obtain a CT scan of the patient’s brain. You advise the intern that the 
symptoms are likely the result of a medication side effect.
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290. Which of the following medications is likely to have caused the 
patient’s symptoms?
a. Morphine sulfate
b. Acetaminophen
c. Metoclopramide
d. Caffeine
e. Sumatriptan

291. What drug is commonly used as a treatment for this medication 
side effect?
a. Dantrolene
b. Diphenhydramine
c. Droperidol
d. Glucagon
e. Haloperidol

292. A 55-year-old woman with a past medical history of diabetes presents 
to the ED with fever, headache, vision complaints, and right-sided weakness. 
She was treated for otitis media 2 weeks ago with amoxicillin as an outpatient. 
You obtain the CT scan seen in the figure. What is the most likely diagnosis?

(Reproduced with permission from Schwartz DT, Reisdorff EJ. Emergency Radiology. 
New York, NY: McGraw-Hill, 2000:430.)

a. Central nervous system (CNS) toxoplasmosis
b. Subdural hygroma
c. Glioblastoma multiforme
d. Brain abscess
e. Subarachnoid hemorrhage (SAH)

Rosh_CH10_p305-p346.indd   309  12/11/15   12:49 PM



310  Emergency Medicine

293. A 68-year-old man presents to the ED complaining of a daily 
headache for almost a month. He describes the headache as being dull, 
difficult to localize, most intense in the morning, and abating in the early 
afternoon. He also noticed progressive weakness of his right upper and 
lower extremity. Which of the following headache syndromes are the signs 
and symptoms most consistent with?
a. Headache caused by a mass lesion
b. Cluster headache
c. Tension-type headache
d. Headache from intracranial hypertension
e. Waking or morning migraine

294. A 75-year-old man presents to the ED with a depressed level of con-
sciousness. His wife is at the bedside and states he was stacking heavy boxes 
when he complained of a sudden intense headache. He subsequently sat 
down on the couch and progressively lost consciousness. She states that he 
had a headache the previous week that was also sudden but not as intense. 
He had gone to visit his primary care physician who sent him to have a CT 
scan of the brain, which was normal. Over the course of the past week, he 
complained of intermittent pulsating headaches for which he took sumatrip-
tan. In the ED, you intubate the patient and obtain the noncontrast head  
CT seen in the figure. The scan is most consistent with which diagnosis?

(Courtesy of Adam J Rosh, MD.)
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a. Meningoencephalitis
b. SAH
c. Normal-pressure hydrocephalus
d. Epidural hematoma
e. Subdural hematoma (SDH)

295. A 43-year-old homeless man presents to the ED with fever and nuchal 
rigidity. His mental status is depressed, but his neurologic examination is 
otherwise nonfocal. Noncontrast head CT is normal. You obtain an LP for 
diagnostic purposes and initiate empiric antibiotic treatment for bacterial 
meningitis. The result of the CSF analysis is complete after 1 hour. The 
protein and glucose are within normal range, but the WBC count consists 
of 220 mononuclear cells. The Gram stain is negative. The patient was 
recently declared purified protein derivative (PPD) negative and had a 
normal chest x-ray. In addition to the treatment already initiated, what is 
the next most appropriate step in this patient’s management?
a. Empiric treatment with isoniazid
b. Empiric treatment with acyclovir
c. Empiric treatment with antifungals
d. Antibiotic coverage for Bartonella sp
e. Addition of steroids to the antibiotic regimen

296. During a busy day working in the ED, five patients come in all of 
whom you believe require an LP to evaluate for meningitis. From the 
following list of patients, which one can you forgo a CT scan and proceed 
directly to LP?
a. A 22-year-old man with fever and headache who had a witnessed seizure
b. A 49-year-old woman with acquired immunodeficiency syndrome (AIDS)
c. A 74-year-old man with new right lower-extremity motor weakness
d. A 19-year-old man with a fever who is lethargic and disoriented
e. A 51-year-old woman who is febrile and complains of neck stiffness

Rosh_CH10_p305-p346.indd   311  12/11/15   12:49 PM



312  Emergency Medicine

297. A 53-year-old man presents to your ED stating he has had an 
excruciating right-sided headache since leaving the movie theater. He states 
that the headache is unilateral, severe, and associated with nausea and 
vomiting. His vision is blurry and notes seeing halos around objects. He 
denies trauma or a history of headaches in the past. Physical examination 
reveals right conjunctival injection and a mid-sized pupil that reacts only 
marginally. Which examination is likely to yield the correct diagnosis?
a. Measurement of intraocular pressure
b. Funduscopic examination
c. Fluorescein examination
d. LP with cell count
e. CT scan of the brain

298. A 35-year-old man presents to the ED complaining of a headache 
over the previous 4 weeks. He was assaulted with a baseball bat 4 weeks 
ago and was admitted to the hospital for observation in the setting of a 
small traumatic SDH. Repeat noncontrast CT scan of the head 2 weeks ago 
was normal with resolution of the hematoma. He states he has headaches 
several times each day. They last from 5 minutes to several hours. They are 
sometimes band-like; other times they are localized to the site where he was 
struck. They can be pulsating or constant and are associated with sensitivity 
to sound. A head CT scan is normal. Which of the following is the most 
likely diagnosis?
a. Postconcussive syndrome
b. Posttraumatic hydrocephalus
c. Subdural hygroma
d. Cluster headache
e. Posttraumatic stress disorder (PTSD)

299. A 35-year-old woman presents to the ED complaining of headache 
and blurry vision. She has had daily headaches for 3 months associated with 
blurry vision. She is afebrile, not losing weight, and has a normal neurologic 
examination, including fundoscopy. You ask when her last menstrual 
period was and she states she has not menstruated for 5 months and is 
not taking oral contraceptive pills. She also complains of galactorrhea. 
Noncontrast head CT is normal. An LP is performed and reveals a normal 
opening pressure. Which of the following is the most appropriate next step 
in managing the patient’s headaches?
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a. Repeat head CT with administration of IV contrast
b. Initiation of therapy with bromocriptine
c. Evaluation of CSF for xanthochromia and red blood cells (RBCs)
d. Order an MRI and provide analgesia for her headache
e. Repeat LP with removal of 15-mL CSF for therapeutic benefit

300. A 56-year-old man presents to the ED complaining of intermittent 
light-headedness and nausea throughout the day. He believes it started 
after eating leftover shrimp salad in the morning. On further questioning, 
he reports that during the light-headedness episodes the room is spinning 
around him and the episodes are triggered by turning his head to the right. 
He denies hearing loss, tinnitus, or other associated symptoms. His BP 
is 137/85 mm Hg, HR is 67 beats/minute, RR is 14 breaths/minute, and 
temperature is 98.5°F. You can reproduce his symptoms by turning his head 
to the right. Which of the following is the most likely diagnosis?
a. Benign positional vertigo (BPV)
b. Food poisoning
c. Meniere disease
d. Labyrinthitis
e. Transient ischemic attack (TIA)

301. A 29-year-old woman presents to the ED complaining of double 
vision for 3 days. She states that she has been feeling very tired lately, 
particularly at the end of the day, when even her eyelids feel heavy. She feels 
better in the morning and after lunch when she is able to rest for an hour. 
Her BP is 132/75 mm Hg, HR is 70 beats/minute, RR is 12 breaths/minute, 
and temperature is 98.4°F. On examination, you find ptosis and proximal 
muscle weakness. What is the most appropriate diagnostic test to perform?
a. Edrophonium test
b. Serologic testing for antibodies to acetylcholine receptors
c. Head CT scan
d. Electrolyte panel
e. Lumbar puncture
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The following scenario applies to questions 302 and 303.

A 40-year-old woman is brought to the ED by the paramedics complaining 
of bilateral foot weakness and numbness that started a few hours ago and 
is progressively worsening. She denies similar episodes in the past. On the 
review of systems, she describes having abdominal cramps with nausea, 
vomiting, and diarrhea 2 weeks ago that resolved after 2 to 3 days. Her BP 
is 124/67 mm Hg, HR is 68 beats/minute, RR is 12 breaths/minute, and 
temperature is 98.8°F. On examination, you elicit 2/5 strength, decreased 
sensation, and loss of deep tendon reflexes in the lower extremities below 
the hips.

302. Which of the following is the most likely diagnosis?
a. Hypokalemic periodic paralysis
b. Guillain-Barré syndrome (GBS)
c. Peripheral neuropathy
d. Tetanus
e. Brain abscess

303. What life-threatening complication is associated with this disease process?
a. Permanent paralysis
b. Thrombocytopenia
c. Respiratory failure
d. Need for surgery
e. Kidney failure

304. A 58-year-old man presents to the ED complaining of generalized 
weakness for the last 2 days. He states that a few days ago he had abdominal 
cramps, vomiting, and diarrhea when his whole family got sick after a 
picnic. These symptoms resolved a day and a half ago, but he has not been 
eating well and now feels weak all over. He has a history of hypertension 
for which he takes hydrochlorothiazide (HCTZ). His primary physician 
recently increased his dose. His BP is 144/87 mm Hg, HR is 89 beats/
minute, RR is 12 breaths/minute, and temperature is 98.7°F. The physical 
examination reveals hyporeflexia. His electrocardiogram (ECG) is shown 
in the figure. Which of the following is the most likely diagnosis?
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(Reproduced with permission from Brunicardi FC, Andersen DK, Billiar TR, et al. 
Schwartz’s Principles of  Surgery. New York, NY: McGraw-Hill, 2005:1616.)

a. Hypernatremia
b. Hyponatremia
c. Hyperkalemia
d. Hypokalemia
e. Hypercalcemia

305. A 69-year-old man is brought to the ED by his son. The patient 
developed left arm and leg weakness this afternoon and now is having 
difficulty walking. The patient states that he has a history of heart 
palpitations and recently stopped taking his “blood-thinning medicine” 
because it was giving him an upset stomach. His BP is 165/90 mm Hg, HR 
is 97 beats/minute, RR is 16 breaths/minute, and temperature is 98.9°F. You 
suspect the patient is having a stroke and rush him to the CT scanner. The 
result of the head CT is seen in the figure. What percentage of all stroke 
patients will have this type of stroke?

a. 20%
b. 40%
c. 60%
d. 80%
e. 95%
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The following scenario applies to questions 306 and 307.

A 35-year-old woman presents to the ED complaining of left arm weakness 
and right facial pain for 1 day. She denies any past medical history but on 
the review of systems remembers having pain and decreased vision in her 
left eye approximately 4 months ago that has since resolved. She attributed 
it to being stressed and tired and did not see a physician at the time. Her 
BP is 126/75 mm Hg, HR is 76 beats/minute, RR is 12 breaths/minute, and 
temperature is 98.8°F. The physical examination is unremarkable except  
for 4/5 strength in the left upper extremity.

306. Which of the following is the most likely diagnosis?
a. Myasthenia gravis
b. Multiple sclerosis (MS)
c. Vertebrobasilar artery occlusion
d. Encephalitis
e. Guillain-Barré syndrome (GBS)

307. Which of the following is the best test to confirm your diagnosis in 
the previous question?
a. Edrophonium test
b. Angiogram of the carotid arteries
c. LP and CSF analysis
d. Head CT
e. MRI of the brain

308. A 58-year-old woman is brought to the ED by paramedics 
complaining of worsening left arm and leg weakness. She reports a 
history of hypertension, diabetes, and smoking. She denies any past 
surgeries or other medical problems. Her BP is 165/83 mm Hg, HR is  
110 beats/minute, RR is 18 breaths/minute, temperature is 98.4°F, and 
oxygen saturation is 98% on room air. Her capillary glucose is 147 mg/dL. 
On examination, the patient’s speech is slurred and you notice a left-sided 
facial droop. Her left arm and leg strength is 2/5 and there is decreased 
sensation. The patient’s head CT is normal. It has been 130 minutes since 
the onset of symptoms. Which of the following is the most appropriate 
next step in management?
a. Observation since she is out of the thrombolytic window
b. Administer nitroprusside to lower her BP and then administer thrombolytics
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c. Administer heparin only since she is out of the thrombolytic window
d. Administer thrombolytic therapy
e. Administer aspirin only, since she has contraindications for thrombolysis

309. A 63-year-old woman is brought to the ED by EMS. She is 
accompanied by her husband. She developed right arm weakness that 
started 90 minutes ago at the opera. She has a history of hypertension and a 
long history of smoking cigarettes. She has no surgical history. The patient’s 
BP is 215/118 mm Hg, HR is 97 beats/minute, RR is 14 breaths/minute, and 
temperature is 99.3°F. On examination, the patient is anxious and mildly 
aphasic. She has 2/5 motor strength and diminished sensation in the right 
upper extremity. An emergent head CT scan is normal. It has been 2 hours 
since the onset of symptoms. Which of the following is the most appropriate 
next step in management?
a. Administer labetalol
b. Administer fibrinolytic therapy
c. Administer aspirin before fibrinolytic therapy to reduce platelet aggregation
d. Administer phenytoin before fibrinolytic therapy as seizure prophylaxis
e. Administer mannitol to reduce intracranial pressure before fibrinolytic 

therapy

310. An 82-year-old right-handed woman is brought to the ED by 
her daughter. According to her daughter, the patient has not been able 
to walk after waking up from a nap 30 minutes ago. She has a history of 
hypertension and diabetes. Her BP is 179/76 mm Hg, HR is 91 beats/minute, 
RR is 14 breaths/minute, and temperature is 98.9°F. On examination, you 
elicit neurologic deficits and emergently bring her to the CT scanner. The 
radiologist tells you there is an abnormality in the left parietal lobe and 
likely a middle cerebral artery stroke. Which of the following motor deficits 
are you likely to find in this patient?
a. Right-sided sensorimotor deficit in the arm greater than the leg and aphasia
b. Left-sided sensorimotor deficit in the arm greater than the leg and aphasia
c. Right-sided sensorimotor deficit in the leg greater than the arm, slowed response 

to questions, and impaired judgment
d. Right-sided sensorimotor deficit and left-sided facial droop
e. Isolated right leg motor deficit
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311. A 67-year-old man is brought to the ED by his wife who is concerned 
that her husband’s “face looks different.” He has reportedly been nauseated, 
vomiting, and unsteady on his feet since the previous day. He also has been 
having blurred vision and difficulty swallowing. He also feels like the room 
is tilting from side to side. The patient’s past medical history is notable for 
obesity and hypertension. His BP is 187/89 mm Hg, HR is 86 beats/minute, 
RR is 13 breaths/minute and temperature is 99.3°F. On examination, you 
find a right facial droop, diplopia, vertical nystagmus, and severe ataxia. 
Which of the following is the most likely diagnosis?
a. Lacunar infarct
b. BPV
c. Labyrinthitis
d. Posterior cerebral artery occlusion
e. Vertebrobasilar artery occlusion

312. A 57-year-old man presents to the ED with generalized weakness, 
body aches, abdominal discomfort, and nausea for 2 days. On the review of 
systems, he also admits to recent polydipsia, polyuria, and a 10-lb weight 
loss. His medical history includes hypertension for which he takes no 
medications. He has a 20-pack-year smoking history. The vital signs are 
remarkable for mild tachycardia and hypertension. Laboratory results reveal 
a serum sodium 131 mEq/L, potassium 3.5 mEq/L, chloride 101 mEq/L, 
bicarbonate 22 mEq/L, blood urea nitrogen (BUN) 15 mg/dL, creatinine 
1.1 mg/dL, glucose 125 mg/dL, and serum calcium level of 12.6 mEq/L. 
Which of the following is the most appropriate next step in management?
a. Administer calcitonin
b. Start 0.9% normal saline IV bolus
c. Administer furosemide
d. Obtain chest radiograph
e. Obtain ECG

The following scenario applies to questions 313 and 314.

A 46-year-old woman presents to the ED with left-sided arm and leg 
weakness for 30 minutes. She has no medical problems except for chronic 
neck pain after a motor vehicle collision 5 years ago. On examination she has 
right eye miosis, partial ptosis, and 3/5 strength in her left upper and lower 
extremities.
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313. Which of the following is consistent with the patient’s ocular findings?
a. Oculomotor nerve palsy
b. Bell’s palsy
c. Horner syndrome
d. Kehr sign
e. Nikolsky sign

314. On further questioning, the patient states that earlier in the day she 
saw a chiropractor for her neck pain. After the session she developed severe 
right-sided neck pain. About an hour later she noticed difficulty using her 
left side of her body. Which of the following is the most likely diagnosis?
a. Internal carotid artery (ICA) dissection
b. Cavernous sinus syndrome
c. Multiple sclerosis (MS)
d. Transverse myelitis
e. Spinous process fracture of a cervical vertebra

315. A 64-year-old man presents to the ED complaining of an episode of 
vertigo he experienced while exercising in the gym. He states that he has 
been having similar episodes with exercise for a week. His routine consists 
of running on a treadmill, lifting weights, and doing leg presses. The 
vertigo usually occurs mid-routine when he is lifting weights and resolves 
with cessation of exercise. He also noticed unusual left arm pain during 
these episodes. He has hypertension for which he takes antihypertensive 
medication and had a myocardial infarction 6 years ago. He decreased his 
smoking from one pack/day to five cigarettes/day over the last 6 years. His 
BP in the right arm is 148/80 mm Hg and in the left arm it is 129/74 mm 
Hg. Which of the following is the most likely diagnosis?
a. Superior vena cava syndrome
b. Aortic dissection
c. Subclavian steal syndrome
d. Angina pectoris
e. Vestibular neuronitis
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316. A 36-year-old woman presents to the ED complaining of worsening 
weakness over the past few weeks. Initially she attributed this to being 
overworked, but for the last few days she has been having difficulty getting 
out of her chair and walking up the steps to her fourth-floor apartment. 
She has no prior medical history and takes no medications. Her vital signs 
are unremarkable. On examination, she has 5/5 strength in her bilateral 
upper and lower extremities distally but 3/5 strength proximally. Sensory 
examination and reflexes are normal. You also notice a red confluent 
macular rash on her eyelids. Which of the following is the most likely 
diagnosis?
a. Myasthenia gravis
b. Multiple sclerosis (MS)
c. Dermatomyositis
d. Rhabdomyolysis
e. Disseminated gonococcal infection

317. A 32-year-old woman presents to the ED complaining of sudden 
onset of left facial weakness that began half an hour ago and was noticed by 
her coworker. She denies having medical problems or taking medications. 
On the review of systems, she admits to subjective fevers, fatigue, and 
arthralgias for the last week, which she attributed to the flu. She also reports 
having a rash on the back of her thigh a month ago, around the time she was 
hiking in Rhode Island. On examination she has left facial paralysis, with 
absent wrinkling of the left forehead. Which of the following is the most 
likely diagnosis?
a. Transient ischemic attack (TIA)
b. Lyme disease
c. Ramsay Hunt syndrome
d. Brain tumor
e. Rocky Mountain spotted fever (RMSF)

318. A 31-year-old woman presents to your ED with a headache. The 
headache started soon after she gave birth to her son 3 weeks ago. Her 
pregnancy and peripartum course were unremarkable and she is back on 
oral contraceptive pills. The headache is aching, constant, slowly worsening, 
and severe. She denies changes to her vision, fevers, and chills. She reports 
that her left leg has become more clumsy and weak. She has not fallen. 
What test would be most likely to provide you the diagnosis?
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a. Serum acetylcholine receptor (AChR) antibodies
b. LP with fluid analysis
c. CT venography of the head
d. Carotid angiography
e. Electroencephalogram (EEG)

319. A mother brings her 2-month-old son into the ED with poor feeding. 
Mom is concerned that he has seemed progressively lethargic for the past  
1 week. He was previously healthy, was born by spontaneous vaginal 
delivery, and takes no medications. He is making a normal amount of wet  
diapers, but has not had a bowel movement since early the previous day. His 
physical examination reveals a floppy baby with drooping eyelids. There are 
no signs of trauma and no apparent abdominal tenderness. A point-of-care 
glucose is normal and his CBC and CMP are unremarkable. He underwent 
a CT scan of the head and LP which did not reveal concerning abnormality. 
His mom reports that he has also had a cough, which his grandfather has 
been treating with a home remedy containing honey. What clinical condi-
tion is most consistent with this presentation?
a. Myasthenia gravis
b. Hypokalemic paralysis
c. Lambert-Eaton myasthenic syndrome (LEMS)
d. Todd paralysis
e. Infantile botulism

320. A 28-year-old man presents to the ED with vertigo. He has noticed 
intermittent episodes of severe, sudden onset vertigo associated with ringing  
in his right ear. He also describes a feeling of pressure in his right ear  
preceded by intermittent difficulties with hearing. He denies headache or 
fever. He has a normal physical examination including ear examination and 
detailed neurologic examination. He has some horizontal nystagmus. What 
is the most likely cause of this patient’s vertigo?
a. Alcohol intoxication
b. Labyrinthitis
c. Meniere disease
d. Vertebrobasilar insufficiency (VBI)
e. Cholesteatoma
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Answers

281. The answer is a. This patient presents with symptoms consistent 
with meningitis. Antibiotics are administered empirically as diagnostic 
workup proceeds. The best choice in this patient is ceftriaxone, which has 
good CNS penetration. In order to avoid transtentorial herniation in this 
patient with a neurologic deficit (confusion), a noncontrast head CT 
should be performed before LP. It is controversial whether or not a head 
CT needs to be performed before all LPs. However, if there is papilledema 
or a neurologic deficit, head CT is mandatory.

It is not prudent to wait for results from a head CT before giving antibiotics 
(b). This will only delay treatment of a potentially fatal disease. Although  
this patient can benefit from acetaminophen and hydration (c), starting anti-
biotics empirically is more important. In addition, this patient requires a 
head CT before LP. As previously stated, antibiotics should be started early in  
management and not be delayed while waiting for results (d and e).

282. The answer is d. This patient’s Gram stain is concerning for Neisseria 
meningitidis. Household close contacts (ie, roommate) or those exposed 
directly to the patient’s oral secretions (ie, intubation and/or kissing) should 
receive post exposure chemoprophylaxis (PEP) with antibiotics effective 
against N meningitidis (rifampin, ciprofloxacin, or ceftriaxone). 

Contacts exposed to other causes of meningitis (a) such as Streptococcus 
pneumonia or Haemophilus influenza do not benefit from PEP. Vancomycin 
(b) is not an antibiotic of choice against N meningitidis for PEP. PEP is most 
effective when administered within 24 hours (c) and should not be delayed 
for cultures. Although a frequent cause of anxiety, most normal health care 
workers (e) do not warrant PEP unless they are frankly exposed to large 
droplet respiratory secretions.

283. The answer is e. The patient most likely has IIH, formerly pseu-
dotumor cerebri, a neurologic disease seen primarily in young obese 
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women of childbearing age. Clinically, patients complain of a generalized 
headache of gradual onset and moderate severity. It may worsen with eye 
movements or with the Valsalva maneuver. Visual complaints are common 
and may occur several times a day and can become permanent in 10% of 
patients. Patients typically have papilledema and visual field defects on 
physical examination. Diagnosis is made by a normal neuroimaging scan 
(ie, head CT scan) and an elevated intracranial pressure (> 20 mm Hg) mea-
sured by the opening pressure obtained from a lateral decubitus LP. This is 
also therapeutic.

This patient does not require immediate surgery (a) but may require 
a ventricular shunt in the future if she exhibits impending vision loss. 
Neurosurgery consultation can wait until after the diagnosis is made. Two 
grams of ceftriaxone (b) is therapy for meningitis, which this patient does 
not have. She is afebrile with no other constitutional symptoms. A carotid 
artery dissection (c) presents classically with the triad of unilateral head-
ache, ipsilateral partial Horner syndrome, and contralateral hemispheric 
findings, such as aphasia, visual disturbances, or hemiparesis. This patient 
does not exhibit any of these findings. Migraines (d) tend to be unilateral 
and pulsating and associated with nausea, vomiting, photophobia, phono-
phobia, blurred vision, and light-headedness. Patients should not exhibit 
papilledema.

284. The answer is e. This patient’s clinical picture is consistent with 
temporal arteritis (TA). Patients are usually middle-aged women  
(age > 50) who present with malaise, fevers, and headache. A complete physi-
cal examination would have revealed temporal artery tenderness to palpa-
tion. This patient also complains of symptoms consistent with polymyalgia 
rheumatica, a general achiness that may become confused with influenza.  
Temporal or giant-cell arteritis is a granulomatous inflammation that 
involves the large- and medium-sized arteries of the body, commonly the 
carotid artery and its branches. Symptoms are produced as a result of isch-
emia to the organs fed by the branches of the artery. Visual loss in one 
eye, transient diplopia and jaw claudication are common symptoms when 
the branches of the internal and external carotid are affected. A temporal 
artery biopsy is the diagnostic test of choice and will confirm the diag-
nosis. However, it is important to note that TA is segmental in nature 
and false negatives do occur. Treatment up until the time of biopsy should 
include high-dose glucocorticoids, namely, prednisone or methylprednis-
olone. This does not alter biopsy results and may prevent progression of  
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the disease. Hospitalization is warranted in patients with severe debilitation 
or impending visual loss and may require high-dose steroids.

Symptoms of influenza (a) closely mimic those of polymyalgia  
rheumatica, were it not for the specific eye/jaw symptoms. Patients with 
streptococcal pharyngitis (b) may present with profound general malaise; 
however, they are typically more febrile and have a history of sick contacts 
and dry cough. Tonsillar exudates and anterior cervical adenopathy might 
be evident upon physical examination. An ESR between 50 and 100 mm/h 
(c) is a good initial test to further the suspicion of TA; however, it is not 
the diagnostic test of choice. An elevated C-reactive protein may also be 
present. A CBC (d) may indicate anemia, which results from the arterial 
inflammation that furthers the breakdown of RBCs. However, this and an 
elevated WBC count are nonspecific findings.

285. The answer is e. Tension headaches often occur daily, and classi-
cally cause bilateral occipital pain that is described as a band tightening 
around the head. In general, people experience a constant, dull pain that is 
not throbbing and without the ancillary features associated with migraines 
(visual phenomena, aura, neurologic complaints, nausea, and/or vomit-
ing). There is often secondary contraction of the neck and scalp muscu-
lature. First-line treatment includes NSAIDs and acetaminophen. If the 
headaches occur frequently enough to cause dysfunction in daily activi-
ties, patients may benefit from preventive therapy, such as amitriptyline,  
desipramine, or propranolol.

Migraine headaches (a) classically begin with visual phenomena or 
another aura and are pulsatile, unilateral, associated with nausea, vomit-
ing, photophobia, and phonophobia. They may also have associated neu-
rologic phenomena. Cluster headaches (b) are more common in men and 
are unilateral, boring, and may be associated with neurologic phenomena 
or autonomic activation. They are short lived and generally recur daily at 
the same time for days or weeks before the patient has remission of their 
symptoms. Trigeminal neuralgia (c) is thought to result from microvascu-
lar compression of the trigeminal nerve roots. It presents as shooting facial 
pain, in the distribution of the fifth cranial nerve, particularly the second 
and third nerve roots. In fewer than 5% of cases, it involves the first division 
of the trigeminal nerve and patients will present complaining of headache. 
Treatment includes carbamazepine or other antiepileptic drugs. Posther-
petic neuralgia (d) is pain that continues after an eruption of herpes zoster. 
It is often described as a burning or stabbing pain that is constant in the 
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dermatome originally affected by the zoster outbreak. In 50% of patients, 
it subsides after 6 months. In some patients, it lasts for years. Treatment is 
with gabapentin, phenytoin, or amitriptyline.

286. The answer is c. The patient is experiencing a migraine variant known 
as a basilar migraine. Its onset is similar to other migraines in that it can 
begin with scotomata or aura. The visual symptoms are often bilateral and fol-
lowed by a brief period of cortical blindness. Symptoms related to the basilar 
circulation then predominate, including incoordination, dysarthria, vertigo, 
and numbness and tingling in the arms or legs. These symptoms generally 
last 10 to 30 minutes then resolve. Occasionally, transient coma or quadriple-
gia can develop but persist for only several hours. The resulting headache is 
occipital and pulsating. The symptoms may mimic a vertebrobasilar ischemic 
event. Treatment with first-line agents (most commonly a sumatriptan) for 
migraine is recommended. Threshold should be low to seek neurologic con-
sultation and possible MRI/MRA unless the diagnosis is certain.

Diazepam (a) is useful for treating cervical muscle spasm and torticol-
lis. At high doses, it has the principal side effect of respiratory depression. 
It is unlikely to relieve the pain associated with a migraine although it may 
be useful for associated scalp and trapezius spasm. High-flow oxygen (b) is 
beneficial to migraine patients but is not the mainstay of treatment. Other 
adjuncts to pharmacotherapy include decreasing ambient light and noise 
and putting a cool cloth over the forehead. Acetaminophen (d) is a useful 
first-line treatment with NSAIDs for migraine and tension-type headaches. 
They represent a safer first-line treatment to triptans, which are contra-
indicated in patients with dysrhythmias, poorly controlled hypertension, 
or coronary artery disease. Therapeutic removal of CSF (e) is indicated in 
cases of IIH.

287. The answer is d. The patient has a post-LP headache. The headache 
is thought to be caused by the removal of CSF during LP with a continued 
leakage of CSF. It is exquisitely sensitive to position and many patients will 
experience complete relief of pain after being placed in the Trendelenburg 
position. A blood patch is placed by injecting an aliquot of the patient’s 
blood in a sterile fashion just external to the dura mater at the same inter-
space where the LP occurred. The majority of patients have relief of symp-
toms with this procedure. Prevention of the post-LP headache includes using 
a 22-gauge or smaller needle, removing as little fluid as possible, and facing 
the bevel up when the patient is in the lateral position.
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Administering IV fluids (a) is thought to increase intravascular  
volume and CSF production, thereby reducing symptoms. It should be 
administered to this individual; however, it is not definitive treatment. 
Standard migraine treatments (b) are often ineffective in treating the post-LP  
headache. The headache often responds well to caffeine-based therapy. 
Meclizine (c) is a medication used to treat peripheral vertigo and is ineffec-
tive in the treatment of the post-LP headache. Repeat LP (e) is unlikely to 
yield new diagnostic information and is likely to exacerbate the headache. 
Headaches that improve after dural puncture are those typically associated 
with IIH. There are case reports of spontaneous post-LP subdural hemor-
rhage caused by relative descent of the brain in the setting of decreased CSF 
with stretch on bridging veins. If this is a diagnostic consideration, a head 
CT scan should be obtained.

288. The answer is d. IIH, formerly pseudotumor cerebri, requires urgent 
treatment when there is a history of visual phenomena, particularly tran-
sient vision loss. Agents used to lower ICP in this setting include carbonic 
anhydrase inhibitors (ie, acetazolamide) and loop diuretics (ie, furosemide). 
Transient visual loss, pain, or blurring occurs frequently and can be perma-
nent in up to 10% of patients. Treatment of the headache itself often employs 
the same agents used to treat migraines—ergots, antiemetics, and occasion-
ally steroids. The headache is often refractory and difficult to manage. The 
condition is associated with obesity and weight loss is sometimes helpful.

Papilledema (a) in the setting of intermittent frontotemporal head-
aches and an otherwise normal neurologic examination is consistent with 
IIH. Its presence does not rule in or out other intracranial pathology. It is 
not by itself a risk factor in patients with IIH for neurologic deterioration. A 
history of pulsatile tinnitus (b) is often associated with IIH, but its prog-
nostic significance is unclear. An empty sella (c) is frequently seen on  
CT scan of IIH patients. It is likely caused by herniation of arachnoid CSF 
into the sellar space and is sometimes reversible with lowering of CSF pres-
sure. Another finding to look for on CT scan is an occluded venous sinus, 
which indicates a secondary cause of elevated ICP. Minocycline (e), oral 
contraceptive pills, vitamin A, and anabolic steroids have been associated 
with the development of IIH.

289. The answer is b. The patient presents with a clinical history that 
is consistent with a SAH. Brain CT without contrast is the procedure of 
choice for diagnosing SAH and should be done in any individual with a 
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new onset of a severe or persistent headache. It has a sensitivity of 95% for 
detecting SAH. If the CT is negative, an LP should be performed because 
some patients with SAH have a normal CT scan. A yellow supernatant 
liquid (xanthochromia), obtained by centrifuging a bloody CSF sample, can 
help distinguish SAH from a traumatic tap. If the diagnosis is still in ques-
tion, an angiography may be required.

Administration of metoclopramide and ketorolac (a) is useful in man-
aging pain as a result of a migraine syndrome. Because of their antiplatelet 
activity, ketorolac and other NSAIDs are contraindicated in patients who 
may be actively bleeding. Treatment of meningitis (c) with IV antibiotics 
should not be delayed if the diagnosis is suspected. However, the patient’s 
clinical history is inconsistent with this diagnosis and LP is readily avail-
able. Infusion of IV mannitol (d) lowers ICP acutely via osmotic diuresis. 
It is indicated in patients displaying symptoms of increased ICP or when 
impending herniation is suspected. Angiography (e) is the gold standard 
for diagnosis of a cerebral aneurysm, but LP should be performed to con-
firm the presence of intracranial bleeding before contrast-based imaging.

290. The answer is c. Dystonic reactions may occur with the use of 
dopamine-blocking agents. Medications classically associated with dys-
tonic reactions are typical antipsychotics (ie, haloperidol) but can also 
occur with the antiemetics used to treat migraines (ie, metoclopramide). 
Common dystonic reactions include oculogyric crises (eyes deviating in 
different directions), torticollis, tongue protrusion, facial grimacing, and 
difficulty speaking.

Morphine sulfate (a) has the principal side effect of respiratory 
depression. This effect and the drug’s analgesic properties are reversed by  
naloxone. Localized reactions including erythema, swelling, and pruritus 
are common after intramuscular or subcutaneous injection. Anaphylaxis 
has been described but is rare. Acetaminophen (b) has the principal side 
effect of hepatotoxicity. In patients using it chronically without following 
dose-based guidelines, liver damage is possible. Caffeine (d) is a methyl-
xanthine. Side effects include palpitations, anxiety, tremulousness, and 
dry mouth. Sumatriptan (e) has side effects related to the cardiovascular  
system. They include hypertension and coronary artery vasospasm. Several 
cases of myocardial infarctions have been observed after its use.

291. The answer is b. Dystonic reactions are generally not life threatening 
and respond almost immediately to administration of diphenhydramine 
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(Benadryl) given intravenously or intramuscularly. Other frequently used 
medication options include benzodiazepines (ie, diazepam or lorazepam), 
other anticholinergic medications (benztropine).

While dantrolene (a) can function as a muscle relaxant, its side effect 
profile limits its use to more life threatening conditions (ie, neuroleptic 
malignant syndrome, malignant hyperthermia). Droperidol (c) and halo-
peridol (e) are both first generation antipsychotic medications and are 
potential causes of dystonia or other extra-pyramidal symptoms. Glucagon 
(d) does not have a known role in the management of dystonia.

292. The answer is d. Brain abscesses are uncommon and their incidence 
has decreased over the past several years as a result of better antibiotic 
treatment of the remote infections that cause them. Today, the majority 
of brain abscesses in developed countries are the result of contiguous 
spread from otitis media, mastoiditis, paranasal sinusitis, or meningitis. 
They can also occur after trauma, classically after a basilar skull fracture. 
Presentation is often nonspecific, with almost half presenting with head-
ache alone. Focal weakness, fevers, and nausea are other common present-
ing complaints. Antibiotic choice should be guided by suspected source and 
ability to penetrate the CNS. In general, MRI is more sensitive at detecting 
CNS infection than CT. With contrast CT, the walls of the abscess enhance 
and there is a central necrotic area of lower density (ring enhancing). On 
this CT with IV contrast, there are multiple ring-enhancing lesions with 
surrounding edema in the left frontal lobe. The large extra-axial collections 
with enhancing margins represent emphysemas. There is also midline shift 
secondary to mass effect of the abscesses.

Central nervous system toxoplasmosis (a) is uncommon in the devel-
oped world outside the setting of advanced HIV or other immunocompro-
mised states. Patients often present with altered mental status, neurologic 
deficits, or seizures. On contrast enhanced CT, there are often multiple, 
small, ring-enhancing lesions. Subdural hygromas (b) are fluid-filled sub-
dural pockets containing xanthochromic fluid. They are often the result of 
trauma and present with signs and symptoms of increased ICP or with neu-
rologic deficits. They are thought to result from tears in the arachnoid with 
fluid accumulation. Glioblastoma multiforme (c) is the most common and 
most aggressive of the primary brain tumors. On CT scans, glioblastomas 
usually appear as irregularly shaped hypodense lesions with a peripheral 
ring like zone of contrast enhancement and a penumbra of cerebral edema. 
Spontaneous SAHs (e) present as severe headaches associated with nausea, 
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vomiting, nuchal rigidity, and can have neurologic deficits associated with 
them. It appears on noncontrast CT as hyperdense fluid that may fill the 
cisterns and subarachnoid space.

293. The answer is a. Headaches caused by a mass lesion are classically 
described as worse in the morning, associated with nausea and vomiting, 
and worse with position. Rarely do patients present with focal neurologic 
symptoms. When they do, imaging is a necessary adjunct before leaving 
the ED. If a mass lesion is part of the differential diagnosis, LP should be 
deferred until neuroimaging has been performed because of the risk of  
herniation.

Cluster headaches (b) are rare, generally occur in male patients, last less 
than 2 hours, and present as unilateral eye or temporal pain. There is often 
unilateral tearing, swelling, or nasal congestion. In contrast to the migraine 
patient, patients with cluster headaches are typically restless. Cluster head-
aches respond to ergots, triptans, and often high-flow oxygen. Tension-type 
(c) headaches are bilateral, not pulsating, not worsened by exertion, and 
should not be associated with nausea or vomiting. They generally respond 
to NSAIDs or acetaminophen. Headaches associated with IIH (d) are exac-
erbated by changes in position (ie, squatting), are often frontotemporal, and 
may be associated with disturbances of gait and incontinence. They are dif-
ficult to control. Migraines (e) are generally unilateral, pulsating, associated 
with phonophobia or photophobia, nausea, and vomiting. They are slow in 
onset and generally last 4 to 72 hours. There is considerable heterogeneity 
in their presentation. Most patients with chronic migraines can describe 
their headache syndrome and are able to differentiate between their normal 
migraine and another headache. Change in the character, intensity, loca-
tion, or duration of a migraine should prompt suspicion of another cause.

294. The answer is b. The CT scan depicts a subarachnoid arachnoid 
hemorrhage. This patient may have had a sentinel bleed (a small SAH) 
the previous week as described by his wife. Noncontrast CT misses a small 
percentage of SAHs and therefore, in cases of high suspicion, an LP must be 
obtained to exclude the diagnosis.

Irritation of the meninges or inflammation of the brain (a) may not 
appear at all on noncontrast CT of the brain. If contrast is used, menin-
geal or cerebral enhancement may be apparent, but diagnosis of these  
conditions is not based on imaging. High clinical suspicion must be  
present for either condition and LP is used to confirm the diagnosis.  
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Hydrocephalus (c) appears as dilated ventricles on CT scan. If all of the 
ventricles are patent and dilated, it is termed communicating hydrocephalus.  
If part of the ventricular system is collapsed and the others dilated, an 
obstructive cause of hydrocephalus is present. Epidural hematomas (d) are 
the result of brisk arterial bleeds into the space between the dura and the 
calvarium. They are classically caused by trauma and are associated with a 
“lucid period” during which level of consciousness is normal before neuro-
logic deterioration. On noncontrast CT, they appear as hyperdense intracra-
nial collections of blood that are biconvex in shape. SDHs (e) are intracranial 
blood collections that result from tearing of the bridging veins between the 
dura and the brain. Risk factors for SDH include advanced age and chronic  
alcohol use. Both conditions are associated with decreased brain volume and  
provide stretch on these delicate veins. On noncontrast CT, SDHs appear as 
crescent-shaped collections of hyperdense blood.

295. The answer is b. The CSF analysis in this patient is consistent with 
a viral or atypical cause of meningitis. Although patients may have a 
mononuclear predominance and still have bacterial meningitis, viral causes 
should be considered. CSF should be sent for PCR analysis and empiric 
treatment with acyclovir initiated for herpes encephalitis. The mortality of 
meningoencephalitis caused by herpes simplex virus (HSV) is exception-
ally high if untreated.

Tuberculosis (TB) meningitis (a) should be considered in this home-
less patient. Other risk factors for TB include immunocompromise and liv-
ing in an endemic region. However, the patient is recently PPD and chest 
X-ray negative, making this possibility less likely. In an immunocompro-
mised patient, PPD may be less reliable so a CSF acid-fast stain and myco-
bacterial culture should still be sent. Fungal causes (c) of CNS pathology 
are also a diagnostic consideration but are less likely than viral causes. In 
this patient, fungal cultures are recommended in addition to CSF crypto-
coccal antigen. Bartonella sp (d) and other rare causes of meningitis are not 
considered until other first- and second-tier analyses are conducted. When 
given simultaneously with (or before) the first dose of antibiotic, cortico-
steroids (e) reduce the incidence of sensorineural hearing loss associated 
with bacterial meningitis in children. Steroids also decrease the risk of an 
unfavorable outcome in adults with bacterial meningitis.

296. The answer is e. Indications for brain CT scanning before LP 
include—patients who are immunocompromised, patients with known 
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CNS lesions, patients who presented with a seizure or who had a seizure 
within 1 week of presentation, patients with abnormal level of conscious-
ness, patients with focal findings on neurologic examination, and patients 
with papilledema seen on physical examination with clinical suspicion of 
elevated ICP.

All of the patients in this scenario (a, b, c, and d) fit one of these  
contraindications except for the 51-year-old woman with fever and neck 
stiffness.

297. The answer is a. The patient presents with acute angle closure 
glaucoma that results from obstruction of aqueous outflow of the anterior 
chamber of the eye with a resulting rise in intraocular pressure. It is the 
result of a shallow anterior chamber or a chamber distorted by the develop-
ment of a cataract. Classically, it occurs when a patient leaves a prolonged 
dimly lit situation (ie, movie theater). When the iris becomes mid-dilated, 
it maximally obstructs the trabecular meshwork occluding aqueous humor 
flow. Intraocular pressures may rise from normal (10-21 mm Hg) to levels 
as high as 50 to 100 mm Hg. Visual acuity is usually decreased in the 
affected eye as a result of corneal edema. Treatment is aimed at lowering 
intraocular pressure with acetazolamide, ophthalmic b-blockers, prosta-
glandin analogues, and pilocarpine to induce miosis. Ophthalmologic con-
sultation and follow-up are indicated. Patients may present complaining of 
headache, nausea, and vomiting but will often endorse that the symptoms 
began with acute eye pain.

Funduscopic examination (b) is occasionally abnormal in acute glau-
coma, but associated papilledema rarely develops acutely. Corneal exami-
nation with fluorescein (c) is used to diagnose corneal abrasions or other 
corneal pathology (ie, abrasions, ulcers, and keratitis). The cornea may 
appear normal or “steamy” in the setting of acute glaucoma as the edges 
accumulate edema from the increase pressure of the anterior chamber. The 
cornea should not take up fluorescein. LP (d) is used to diagnose intracra-
nial pathology. The acute unilateral pain of glaucoma may make the clini-
cian consider a SAH, but glaucoma should always be considered. CT scan 
of the brain (e) should be normal in patients diagnosed with glaucoma.

298. The answer is a. After head trauma, 30% to 90% of patients com-
plain of headache during their convalescence. Postconcussive headaches 
are notable for their variability in frequency, location, and associated 
symptoms. They are often exacerbated by physical activity or changes in 
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position and may be clinically difficult to distinguish from other headache 
syndromes. In patients with preexisting migraines, increased frequency of 
their normal migraine syndrome is often noted. Most patients have resolu-
tion of their headaches after 4 weeks. In 20% of patients, their postconcus-
sive headache persists for longer than a year. Headache may be one feature 
of a larger postconcussive syndrome, including nervous system instability. 
This may include fragmentation of sleep, emotional lability, inability to  
tolerate crowds, restlessness, inability to concentrate, and anxiety.

Posttraumatic hydrocephalus (b) is a rare complication of minor head 
trauma. It presents with signs and symptoms of increased ICP, includ-
ing headache, gait instability, dizziness, nausea, and vomiting. It is often 
transient and may appear as a mild dilatation of the ventricles. Subdural 
hygromas (c) can occur in the weeks following a trauma or may appear as 
incidental findings. They occasionally increase in size causing symptoms 
because of mass effect. Cluster headaches (d) happen daily at the same time 
for days or weeks. They are unilateral, short, and boring in quality. The 
autonomic instability of posttraumatic nervous instability overlaps consid-
erably with PTSD (e), which has led some researchers to postulate that they 
share a similar mechanism.

299. The answer is d. The patient presents with symptoms consistent 
with a prolactin-secreting pituitary adenoma. The appropriate imaging 
modality to diagnose a pituitary adenoma is with high-resolution MRI 
with thin cuts through the sella. Women often present with amenorrhea, 
infertility, and galactorrhea. Men will present with decreased libido. In both 
cases, extension beyond the sella may present with visual field defects or 
other mass-related symptoms.

Noncontrast and contrast-enhanced CTs (a) are not particularly sensi-
tive for these lesions that sit in the sella turcica. Bromocriptine (b) or other 
centrally acting dopamine agonists are used to treat pituitary macro- and 
microadenomas. The presence of RBCs or xanthochromia in the CSF (c) is 
diagnostic for a SAH. The clinical presentation is inconsistent with SAH. 
Removing CSF is treatment for IIH (e).

300. The answer is a. BPV is a transient positional vertigo associated with 
nystagmus. The problem occurs secondary to the creation and movement 
of canaliths (free-moving densities) in the semicircular canals of the inner 
ear with a particular head movement. Neurologic deficits are absent in 
BPV. Note that horizontal, vertical, or rotary nystagmus can occur in BPV.  
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It is important to pay special attention to a patient with vertical nystagmus 
because it may be associated with a brainstem or cerebellum lesion. BPV 
is treated with the Epley maneuver (a series of head and body turns that 
reposition the canalith), antiemetics, and/or antihistamines. Key differ-
ences between peripheral and central vertigo are seen in the table.

Food poisoning (b) would not cause vertigo. If it is associated with 
vomiting and diarrhea, it can lead to dehydration and light-headedness 
but not vertiginous symptoms. Meniere disease (c) is an inner ear disease 
of unclear etiology. It presents with recurrent attacks of vertigo and tin-
nitus, with deafness of the involved ear between attacks. Labyrinthitis (d) 
presents with hearing loss and sudden, brief positional vertigo attacks. 
TIAs (e) involving the vertebrobasilar system can present with vertigo 
but is an unlikely diagnosis in this case of recurrent positional vertiginous 
symptoms.

Peripheral Vertigo  Central Vertigo

Pathophysiology  Disorder of vestibular  Disorder of brainstem
nerve (CN VIII)  or cerebellum

Severity  Intense  Less intense
Onset  Sudden  Slow
Pattern  Intermittent  Constant
Nausea and vomiting  Usually present  Usually absent
Exacerbated by position  Most of the time  Less of the time
Hearing abnormalities  May be present  Usually absent
Focal neurologic deficits  Usually absent  Usually present
Fatigability of symptoms  Yes  No
Nystagmus  Horizontal, rotary  Vertical, nonextinguishing, 

or direction changing

301. The answer is a. High clinical suspicion in this case is for myasthenia 
gravis, an autoimmune condition in which AChR block acetylcholine 
binding and prevent normal neuromuscular conduction. The disease 
typically affects young women and older men, and presents with gener-
alized weakness worsening with repetitive muscle use that is usually 
relieved with rest. Ptosis and diplopia are usually present. The edropho-
nium test is used to help diagnose myasthenia gravis. It involves admin-
istering edrophonium, a short-acting anticholinesterase, which prevents  
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acetylcholine breakdown. With the increased acetylcholine levels at the 
neuromuscular junction, the patient experiences a subjective and objec-
tive improvement of symptoms by preventing rapid breakdown of acetyl-
choline at the myoneural junction.

Serologic testing (b) for antibodies to acetylcholine receptors is often 
not immediately available, but is useful when positive and should be 
obtained in the workup of this patient. A negative test does not exclude 
the disorder. The electromyogram is diagnostic. You may consider a CT 
scan (c) to evaluate the patient for possible mass lesion or aneurysm that 
is causing her ptosis and diplopia. However, the clinical scenario is more 
consistent with myasthenia gravis. An electrolyte panel (d) will likely be 
normal. If the edrophonium test is normal, an LP (e) should be consid-
ered.

302. The answer is b. The patient has a progressive ascending periph-
eral neuropathy, also known as Guillain-Barré syndrome (GBS). GBS 
is an autoimmune mediated peripheral nerve demyelination disorder. 
Patients can usually recall a preceding viral illness (classically Campylo-
bacter gastroenteritis). Subsequently, patients develop ascending motor 
weakness (that starts in the stocking-glove distribution and progresses 
proximally) and a loss of deep tendon reflexes. The patient may have  
concurrent or preceding sensory abnormalities (paresthesias and/or neuro-
pathic pain), but they are not necessarily present in GBS.

Hypokalemic periodic paralysis (a) is part of the heterogeneous group 
of muscle diseases known as periodic paralyses and is characterized by epi-
sodes of flaccid muscle weakness occurring at irregular intervals. Most of the 
conditions are hereditary and are more episodic than periodic. Peripheral 
neuropathy (c), a common complication of longstanding diabetes, causes 
paresthesias in the distal lower extremities and not acute paralysis. Tetanus 
(d) caused by the Clostridium tetani toxinmanifests as muscular rigidity 
preventing release of inhibitory neurotransmitters. Lockjaw is a common 
complaint in generalized tetanus. A brain abscess (e) typically presents with 
fever, headache, and focal neurologic findings, and is usually caused by an 
associated trauma, surgery, or infectious spread from another site.

303. The answer is c. The progressive paralysis in GBS is characterized by 
its rapid proximal spread. As the weakness ascends, it can cause respira-
tory failure. This is the primary life threat from GBS. Patients need 
to be monitored (with serial pulmonary function tests and other clinical 
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examinations to evaluate for respiratory adequacy) and provided with 
ventilatory support as necessary.

Guillain-Barré syndrome is a transient, not permanent (a), condition.  
All other answer choices (b, d, and e) are not complications of this  
syndrome.

304. The answer is d. This patient presents with hypokalemia, second-
ary to increased potassium losses through vomiting and diarrhea as well 
as reduced oral intake. HCTZ is a diuretic medication that can also cause 
hypokalemia. Potassium deficiency results in hyperpolarization of the cell 
membrane and leads to muscle weakness, hyporeflexia, intestinal ileus, 
and respiratory paralysis. Characteristic ECG findings include flattened  
T waves, U waves, and prolonged QT and PR intervals.

Hypernatremia (a) and hyponatremia (b) mainly affect the CNS, 
resulting in headache, anorexia, lethargy, and confusion. In more severe 
cases, hyponatremia causes seizures, coma, and respiratory arrest, 
whereas patients with profound hypernatremia develop ataxia, tremu-
lousness, and spasms. Hyperkalemia (c) can lead to cardiac dysrhyth-
mias and typically exhibits distinctive ECG findings, including peaked 
T waves, prolonged QT and PR intervals, and widened QRS com-
plex that can progress to a sine wave pattern. Signs of hypercalcemia  
(e) include bony and abdominal pain, renal stones, and altered mental 
status (remembered by: “bones, stones, groans, and psychiatric over-
tones”). In addition, cardiac effects include bradycardia, heart blocks, 
and shortened QT interval on ECG.

305. The answer is d. The CT image shows a large hypodensity in the 
right parietal-occipital region representing an ischemic stroke. Ischemic 
strokes comprise 80% of all strokes, with hemorrhagic strokes accounting 
for the other 20%. Ischemic events include thrombotic (thrombus form-
ing at the site of an ulcerated atherosclerotic plaque), embolic (thrombus 
embolized to a distal site), and lacunar (small terminal artery occlusion) 
strokes. This patient likely had a cardioembolic stroke secondary to atrial 
fibrillation. Atrial fibrillation is an important risk factor for an embolic 
stroke, particularly when patients are noncompliant with anticoagulation 
therapy, as the patient in the vignette. Intracranial bleeding secondary to a 
hemorrhagic event appears hyperdense on CT scan. The following figure 
illustrates the cerebral circulation.

All other answer choices (a, b, c, and e) are incorrect.
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306. The answer is b. Consider MS as a potential diagnosis in presenta-
tions of various neurologic symptoms that are difficult to explain by a single 
CNS lesion, particularly those occurring in a woman in her third decade of 
life. MS is a multifocal demyelinating CNS disease that in 30% of cases 
initially presents with optic neuritis (unilateral eye pain and decreased 
visual acuity).

Myasthenia gravis (a) commonly presents with muscle weakness 
that is exacerbated by activity, sleeplessness, or alcohol intake, and is 
relieved by rest. The most frequent initial symptoms include ptosis, dip-
lopia, and blurred vision. VBI (c) presents with cerebellar and brainstem 
symptoms, such as vertigo, dysphagia, and diplopia, none of which are 
present in this patient. Encephalitis (d) is an infection of brain paren-
chyma and presents with altered mental status that may be associated 
with focal neurologic deficits. Patients might present with behavioral 
and personality changes, seizures, headache, photophobia, and gener-
alized symptoms of fever, nausea, and vomiting. GBS (e) is the most 
 common polyneuropathy. It is described as an ascending paralysis that is 

(Reproduced with permission from Kasper DL, et al. Harrison’s Principles of Internal 
Medicine. New York, NY. McGraw-Hill, 2005:2381.) (Courtesy of CM Fisher, MD.)
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often preceded by a viral syndrome. Classically it is associated with the 
loss of deep tendon reflexes.

307. The answer is e. The demyelinating lesions of MS are often well  
demonstrated on MRI of the brain, but cannot be well visualized on CT scan (d).

The edrophonium test (a) is used as an adjunct in the diagnosis of 
myasthenia gravis. A carotid artery angiogram (b) is useful when evaluat-
ing the carotid arteries for trauma, dissection, or thrombus. Analyzing CSF 
(c) can help aid you in the diagnosis of MS as it often reveals oligoclonal 
banding and elevated protein.

308. The answer is d. The patient is a good candidate for fibrinolytic 
therapy. She is having an acute ischemic stroke (in the distribution of 
the middle cerebral artery), has no contraindications to the thrombolytic 
therapy, and is being evaluated within the 4.5-hour therapeutic window 
from the onset of symptoms. The head CT may initially appear normal 
and starts to show the extent of injury within 6 to 12 hours after the onset 
of symptoms.

Exclusion criteria for the use of thrombolytics include the following:

•  Evidence of intracranial hemorrhage on noncontrast head CT  
(absolute)

•  Minor or rapidly improving stroke symptoms
•  Clinical suspicion for subarachnoid hemorrhage
•  Active internal bleeding within last 21 days
•  Known bleeding diathesis
•  Within 3 months of serious head trauma, stroke, or intracranial  

surgery
•  Within 14 days of major surgery or serious trauma
•  Recent arterial puncture at noncompressible site
•  LP within 7 days
•  History of intracranial hemorrhage, A-V malformation
•  Witnessed seizure at stroke onset
•  Recent myocardial infarction
•  Systolic BP greater than 185 mm Hg or diastolic BP greater than 110 mm Hg

Current guidelines (a) recommend that thrombolytics be administered 
within 3 to 4.5 hours of the patient’s symptom onset (depending on which 
guidelines are referenced). Any patient whose symptoms are present upon 
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waking up from sleep is excluded because it cannot be certain when the 
symptoms began. The general consensus in the neurology literature is to not 
treat hypertension in patients with acute ischemic stroke unless they are can-
didates for thrombolysis and their BP is greater than 185 mm Hg systolic or 
100 mm Hg diastolic (b). Labetalol is often recommended over nitroprusside. 
Labetalol preserves normal cerebral autoregulation whereas nitroprusside, a 
vasodilator, may divert blood from the injured tissue, and cause increased 
ischemia. Heparin therapy (c) has not been shown to reduce stroke-related 
mortality or disability in the setting of acute stroke. If the patient is not a 
candidate for thrombolytics, aspirin (e) should be given in the setting of acute 
ischemic stroke. Maintenance therapy with daily aspirin or another antiplate-
let agent has been shown to help reduce stroke recurrence after a TIA.

309. The answer is a. This patient’s BP of 215/118 mm Hg needs to be 
lowered to 185/110 mm Hg to make her a good candidate for thrombo-
lytic therapy. Labetalol is an appropriate choice in this case. Other agents 
to consider include nitroprusside in combination with labetalol, and  
nicardipine.

Fibrinolytic administration (b) at this level of hypertension carries a 
risk of intracranial bleed, and untreated hypertension above 185/110 is a 
contraindication to fibrinolysis. Daily aspirin (c) has been shown to reduce 
the incidence of strokes. However, aspirin should not be administered 
within 24 hours of fibrinolytic use because it increases the risk of post-
thrombolytic bleed. Antiseizure prophylaxis with phenytoin (d) is not indi-
cated in ischemic strokes although a small percentage of stroke patients will 
seize within the first 24 hours. Hyperventilation and mannitol (e) are some-
times used for temporary, emergent management of increased intracranial 
pressure owing to cerebral edema in an ischemic stroke, which peaks at 
72 to 96 hours. There is no role for mannitol in acute stroke in a patient 
without signs of elevated intracranial pressure.

310. The answer is a. The middle cerebral artery is the most common 
site of intracranial cerebral artery thrombosis. Clinical findings can include 
contralateral hemiplegia, hemianesthesia, and homonymous hemianop-
sia. The upper-extremity deficit is usually more severe than the lower-
extremity deficit. Aphasia occurs if the dominant hemisphere is involved. 
Gaze preference is in the direction of the lesion.

The symptoms of MCA infarct are contralateral, not ipsilateral 
(b). Choice (c) describes the deficits associated with anterior cerebral 
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artery (ACA) infarction are greater deficits in lower extremity and include 
altered mentation because of frontal lobe involvement. Crossed deficits 
such as contralateral motor and ipsilateral cranial nerve findings (d) occur 
in brainstem strokes, which are supplied by the posterior circulation. Pure 
motor (e) or sensory loss occurs in lacunar infarcts, which involve small 
penetrating arteries.

311. The answer is e. Do not get confused with the multiple signs and 
symptoms in this case! They involve three distinct areas of the brain—
the brainstem (facial droop, dysphagia, vertigo, and vertical nystagmus),  
cerebellum (ataxia, vertigo, and vertical nystagmus), and visual cortex  
(diplopia). All of these anatomical areas are supplied by the posterior 
circulation, specifically the vertebrobasilar artery. A mnemonic to help 
remember the presentation of a vertebrobasilar stroke is the “3 Ds”— 
dizziness (vertigo), dysphagia, and diplopia. There are cerebellar and cra-
nial nerve deficits observed on both sides of the body.

Lacunar infarcts (a) are small infarcts that are usually caused by a 
hypertensive vasculopathy, but may occur in diabetics and can affect both 
the anterior and posterior cerebral vessels. Lacunar strokes involve pen-
etrating cerebral arterial vessels lying deep in the gray matter (internal cap-
sule) or brainstem. BPV (b) is a transient positional vertigo associated with 
nystagmus. Neurologic deficits are absent in BPV. Note that horizontal, ver-
tical, or rotary nystagmus can occur in BPV; however, vertical nystagmus 
is always worrisome as it may indicate a brainstem or cerebellum lesion. 
Labyrinthitis (c), an infection of the labyrinth, presents with hearing loss 
and sudden brief positional vertigo attacks and does not involve other neu-
rologic deficits. The posterior cerebral artery (d) delivers blood supply to 
the occipital cortex and upper midbrain. Clinical findings include contra-
lateral homonymous hemianopsia, hemiparesis, hemisensory loss, memory 
loss, and ipsilateral cranial nerve III palsy that is pupil sparing.

312. The answer is b. This common presentation of hypercalcemia is 
initially managed with aggressive isotonic saline IV hydration to restore 
volume status. Hypercalcemia impairs renal concentrating ability, and 
patients typically present with polyuria, polydipsia, and dehydration and 
may develop kidney stones. Increased calcium levels also cause general-
ized weakness, bone pain, neurologic symptoms (ataxia and/or altered 
mental status), GI dysfunction (abdominal pain, nausea, vomiting, and/
or anorexia), and ECG abnormalities (shortened QT interval). A handy 
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mnemonic for symptoms of hypercalcemia is “bones, stones, groans, and 
psychiatric overtones.”

Calcitonin (a) decreases calcium levels by reducing bony osteoclast 
activity and intestinal calcium absorption. It does not produce an immedi-
ate effect and is generally not started in the ED. Loop diuretics such as furo-
semide (c) increase renal elimination of calcium but worsen volume deple-
tion. Patients need to be hydrated first. Obtaining a chest radiograph (d) 
is a good idea while the patient is getting IV hydration. This patient has a 
significant smoking history and recent weight loss, which should raise your 
suspicion of a neoplastic lung process causing hypercalcemia. Malignancy 
is an important cause of hypercalcemia; others include endocrine abnor-
malities (hyperparathyroidism, hyperthyroidism, pheochromocytoma, 
and/or adrenal insufficiency), granulomatous disease (sarcoidosis and/or 
tuberculosis), drugs (thiazides and/or lithium), and immobilization. The 
patent’s ECG (e) may show a shortened QT interval. Very high calcium 
levels may cause heart block.

313. The answer is c. Unilateral findings of ptosis, miosis, and anhidrosis 
are seen in Horner syndrome that results from interrupted sympathetic 
nerve supply to the eye.

Palsy of the oculomotor nerve (CN III) (a) results in a “down and 
out” eye because of the dysfunction of the extraocular muscles inner-
vated by the oculomotor nerve. In addition, the pupil appears mydriatic 
as a result of the loss of function of the ciliary parasympathetic nerves. 
Ptosis is common because the oculomotor nerve innervates the levator 
palpebrae. Bell’s palsy (b) involves unilateral facial paralysis as a result 
of peripheral involvement of the facial nerve (CN VII). In patients with 
a central facial nerve lesion the forehead is spared. Kehr sign (d) refers 
to left shoulder pain associated with splenic pathology. Nikolsky sign (e) 
is sloughing of the outer epidermal layer with rubbing of the skin seen 
in dermatologic diseases, such as pemphigus vulgaris and scalded skin 
syndrome.

314. The answer is a. This patient has an ICA dissection secondary to 
chiropractic neck manipulation. ICA dissection can occur spontaneously 
or in minor neck trauma and should be considered in a young patient 
with acute stroke. ICA dissection should also be suspected in patients with 
neck pain and Horner syndrome because of the disruption of ipsilateral  
oculosympathetic fibers. In this scenario, it presents with ipsilateral  
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Horner syndrome and contralateral ischemic motor deficits. Other causes 
of acute Horner syndrome include tumors (ie, Pancoast tumor), stroke, 
herpes zoster infection, and trauma.

Cavernous sinus syndrome (b) presents with headache, ipsilateral eye 
findings, and sensory loss in the distribution of the ophthalmic branch 
of the trigeminal nerve (V1). Eye findings include proptosis, chemosis, 
Horner syndrome, and ophthalmoplegia caused by the involvement of 
cranial nerves III, IV, and VI. It does not cause decreased strength in the 
extremities. MS (c) is an inflammatory demyelinating CNS disease, result-
ing in various neurologic abnormalities, such as optic neuritis, transverse 
myelitis, and paresthesias. Transverse myelitis (d) is a pathologic inflam-
mation of the spinal cord (often post-viral or autoimmune) that results in 
sensory loss and paresis. An isolated spinous process fracture (e) typically 
occurs in the setting of trauma and is considered a stable vertebral fracture. 
It does not result in motor weakness.

315. The answer is c. This patient presents with VBI (causing vertigo) and  
claudication (atypical arm pain with exercise), symptoms consistent with 
subclavian steal syndrome. This phenomenon occurs in patients with sub-
clavian artery occlusion or stenosis proximal to the vertebral artery branch, 
which causes retrograde blood flow in the vertebral artery with ipsilateral 
arm exercise. Collateral arteries arising from the subclavian artery distal to 
the obstruction deliver blood to the arm. During arm exercise these ves-
sels dilate and siphon blood from the head, neck, and shoulder to increase 
perfusion of ischemic arm muscles. This results in temporary reversal of 
blood flow in the vertebral artery leading to VBI and symptoms of vertigo, 
dizziness, syncope, dysarthria, and diplopia. Arm pain is a result of muscle 
ischemia.

Superior vena cava syndrome (a) is caused by an obstruction of  
the superior vena cava typically caused by the compression of a tumor. 
The most common complaints include edema and venous distention  
of the face and upper extremities. Facial plethora and telangiectasias are 
also commonly noted. Aortic dissection (b) can cause a difference in BP 
in the extremities. In general, patients complain of tearing chest pain that 
radiates into their back. If suspicion is high for aortic dissection, a CT 
scan with contrast or echocardiography should be performed to rule out 
the diagnosis. Angina pectoris (d) refers to myocardial ischemia caused by 
insufficient coronary blood flow to meet myocardial oxygen demand. It 
typically presents with symptoms of chest discomfort relieved with rest or 
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nitroglycerin. Patients might complain of arm pain or radiation of pain to 
the arms, but the presentation does not involve neurologic deficits. Vestibu-
lar neuronitis (e) refers to acute self-limiting dysfunction of the peripheral 
vestibular system that causes vertigo.

316. The answer is c. This patient presents with symmetric proximal 
muscle weakness and characteristic heliotrope rash of dermatomyosi-
tis. It is an idiopathic inflammatory myopathy with associated dermatitis. 
The characteristic of the disease is progressive symmetric proximal muscle 
weakness with possible dysphagia, symmetric heliotrope rash in the peri-
orbital region or neck, elevated creatinine kinase, and abnormal electro-
myogram and muscle biopsy. There is also an associated risk of malignancy.

Myasthenia gravis (a) is an autoimmune disorder of the neuromuscu-
lar junction in which antiacetylcholine receptor antibodies compete with 
acetylcholine at the nicotinic postsynaptic receptors. The disease causes 
characteristic progressive reduction in muscle strength with repeated mus-
cle use. Bulbar muscles are most commonly involved, and patients report 
worsening of symptoms at night and improvement with rest or in the morn-
ing. MS (b) is an inflammatory demyelinating CNS disease, resulting in 
various neurologic abnormalities, such as optic neuritis, transverse myeli-
tis, and paresthesias. Rhabdomyolysis (d) refers to muscle fiber breakdown 
because of a variety of etiologies, such as trauma, burns, ischemia, seizures, 
excessive muscular activities, sepsis, and myopathies. Its complications 
include hyperkalemia, metabolic acidosis, and acute renal failure. Dissemi-
nated gonococcal infection (e) is a systemic disease secondary to the pres-
ence of Neisseria gonorrhoeae in the bloodstream. In the early bacteremic 
phase, patients present with fevers, migratory polyarthritis, and rash. This 
evolves from disseminated erythematous macules into hemorrhagic pus-
tular lesions. Serious complications may include meningitis, osteomyelitis, 
and endocarditis.

317. The answer is b. This patient has Lyme disease, the most com-
mon vector-borne zoonotic infection in the United States. The spirochete, 
 Borrelia burgdorferi, is transmitted to humans by the deer tick Ixodes, and 
although the risk of infection after a bite is about 3% in highly endemic 
areas (Northeast and Midwest); it increases to 25% if the tick is attached 
for longer than 72 hours. This patient presents in the second stage of Lyme 
disease. The first stage involves the development of erythema migrans, 
a spreading annular erythematous lesion with central clearing occurring 
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commonly at the tick bite site 2 to 20 days after the bite. The second stage 
typically occurs within 6 months of the initial infection and is characterized 
by fever, fatigue, arthralgias, neuropathies (ie, Bell’s palsy), cardiac abnor-
malities (ie, myocarditis presenting with conduction delay), and multiple 
annular lesions. Tertiary stage of Lyme disease occurs year after the infec-
tion and consists of chronic arthritis, subacute encephalopathy, and poly-
neuropathy. Primary and secondary stages of the disease are treated with 
doxycycline. The tertiary stage is treated with IV ceftriaxone or penicillin. 
Any patient with Bell palsy should be questioned regarding possible tick 
exposure.

A central cause of facial nerve (CN VII) paralysis, such as a TIA 
(a) must be considered. However, the clinical syndrome of associated 
arthralgias, fevers, and recent rash, as well as the description of the palsy 
is more consistent with Bell palsy due to Lyme disease than a TIA. A brain 
tumor (d) may also cause facial nerve compression centrally and may pres-
ent with partial facial paralysis with forehead sparing. The forehead is 
bilaterally innervated, and the intact contralateral branch provides motor 
function. Ramsay Hunt syndrome (c) is a facial nerve palsy secondary to 
varicella-zoster virus (VZV). VZV causes chicken pox and may remain 
dormant in nerve ganglia for years. In addition to cranial nerve VII paraly-
sis, the syndrome is characterized by severe ear pain, vertigo, hearing loss, 
and classic shingles in the ear. RMSF (e) is a tick-borne Rickettsia rickettsii  
infection. The disease involves constitutional symptoms of high fever, 
myalgias, severe headache, and a characteristic blanching erythematous 
macular rash that spreads from distal extremities to the trunk.

318. The answer is c. This patient has historical features concerning for a 
dural venous sinus thrombosis (DVST). This should be suspected in any 
patient with a thrombophilia (ie, post-partum, OCP use), headache, and 
neurologic deficit. Any type of headache description could be associated 
with DVST, but it is classically progressively worsening, and initially non-
specific (leading to many being missed on initial presentation). The venous 
obstruction from the thrombus leads to decreased blood flow, and poten-
tially focal neurologic findings (ie, arm or leg weakness or vision changes). 
The diagnosis is made with contrast enhanced venography (either CT or 
MR). Occasionally, the sinus thrombus can be seen on noncontrast head CT. 
These are treated with anticoagulation, and very rarely with thrombolysis.

Myasthenia gravis (a) could be diagnosed with serum AChR antibodies. 
This would typically present as weakness that worsens throughout the day, 
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without persistent focal findings or headache. LP (b) and fluid analysis 
could diagnose idiopathic IIH or meningitis, but should not be performed 
in a patient with a neurologic deficit before normal head imaging. Carotid 
angiography (d) can be used to help diagnose carotid dissection. This pre-
sentation could conceivably be consistent with dissection, but DVST is 
much more congruent. EEG (e) can identify seizures. It is unlikely that this 
patient’s symptoms are related to seizure.

319. The answer is e. Infantile botulism is a life-threatening condition in 
an infant. It is caused by the ingestion of Clostridium botulinum spores that 
subsequently reproduce in the gut and release their toxin (which prevents 
the release of acetylcholine at the neuromuscular junction). It is classically 
associated with the consumption of honey (or spoiled canned goods in 
adults). Symptoms are varied and can range from subtle bulbar weakness 
(drooping lids and/or abnormal swallowing) to lethargy and poor feeding 
to respiratory depression or apnea. Stool assays can provide the diagno-
sis and treatment is with botulinum immunoglobulin and supportive care 
(potentially intubation and mechanical ventilation). The initial differential 
diagnosis must include hypoglycemia, sepsis, and trauma (including non-
accidental trauma), which were evaluated by the provider in this question.

Myasthenia gravis (a) causes progressive bulbar and proximal weak-
ness as the patient becomes fatigued. These symptoms wax and wane over 
time, improve with rest and are not overall progressive. Hypokalemic paral-
ysis (b) is a genetic disorder in which blood potassium levels are abnormally 
low. It manifests with intermittent attacks of muscle weakness and improves 
with potassium repletion. LEMS (c) is an autoimmune neuromuscular dis-
order with antibodies directed against the presynaptic portion of the neuro-
muscular junction. These patients are often older adults, and the syndrome 
is often paraneoplastic. The classic description would be subtle weakness 
in the proximal muscles that improves with repeated stimulation. Todd’s 
paralysis (d) is a post-ictal hemiparesis. Possibly due to neurologic fatigue 
or substrate depletion, this is a transient phenomenon in patients who have 
recently suffered a seizure. It is a common stroke mimic.

320. The answer is c. Meniere’s disease is classically described as vertigo 
in the setting of tinnitus, waxing and waning hearing difficulties, and an 
otherwise normal neurologic examination.

Alcohol intoxication (a) would not typically cause these symptoms. 
Labyrinthitis (b) is difficult to differentiate from Meniere disease, but a 
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commonly described difference is the presence of waxing and waning hear-
ing changes in Meniere disease. VBI (d) would be unlikely to cause the 
severe, sudden onset symptoms. Additionally, the patient’s age and other-
wise reassuring examination speaks against VBI. A cholesteatoma (e) is an 
epithelial tumor in the middle ear that can cause progressive ear symptoms 
(including tinnitus, hearing loss, and vertigo). The symptoms do not typi-
cally wax and wane and the tumor should be visible on examination.
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Pediatrics

Questions

321. A 6-month-old girl is brought to the emergency department (ED) 
because of persistent crying for the past 6 hours. Her teenage father informs 
you that she has been inconsolable since waking from her nap. No recent 
illness, trauma, fever, or other complaints are reported. On physical exami-
nation the patient is alert, awake, and crying. You note swelling, deformity, 
and tenderness of the left femur. When inquired about this finding, the 
caretaker responds, “Her leg got stuck between the rails of her crib.” You 
obtain the radiograph as seen in the following figure. Which of the follow-
ing is the next best step in management?

a. Genetic workup for osteogenesis imperfecta and other bone abnormalities
b. Orthopedic consultation for closed reduction
c. Serum electrolytes including calcium and phosphate
d. Perform skeletal survey and contact Child Protective Services
e. Placement of posterior splint and discharge home with orthopedic follow-up

(Courtesy of Ethan S. Wiener, MD.)
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322. A 4-year-old boy is brought to the ED by his concerned mother after 
she noticed lesions under his nose and around his mouth. The patient is 
otherwise well with no change in behavior, fever, or vomiting reported. On 
physical examination, you note a well-nourished, well-developed child in 
no acute distress with multiple small round, honey-colored crusted lesions 
with slightly erythematous centers. What is the predominant organism 
involved?
a. Group B Streptococcus
b. Staphylococcus aureus
c. Streptococcus pyogenes
d. Streptococcus pneumoniae
e. Salmonella

323. A 3-year-old African American boy with a history of sickle-cell  
disease presents to the ED after he developed a low-grade fever, runny nose, 
and an erythematous discoloration of both cheeks. His vital signs are heart 
rate (HR) of 110 beats/minute, respiratory rate (RR) of 24 breaths/minute, 
and pulse oximetry of 98% on room air. The patient looks well and is in no 
acute distress. You note a macular lesion in both cheeks. The rash is not 
pruritic and there is no associated cellulitis or suppuration. What is the 
most serious complication to consider in this patient?
a. Osteomyelitis
b. Viral encephalitis
c. Pneumonia
d. Aplastic anemia
e. Meningitis

324. A 9-month-old boy is brought to the ED with a 2-day history of fever, 
vomiting, and fussiness. The patient has had multiple episodes of emesis 
that follow intense periods of fussiness after which the patient seems to relax 
and go to sleep. He has had no fever or diarrhea. In between these episodes, 
he has slightly decreased energy but otherwise seems well. Oral intake is 
decreased and urine output has been decreased since the day of presentation. 
Which of the following statements is true regarding this condition?
a. The majority present with vomiting, colicky abdominal pain, and currant jelly 

stools
b. Air enema is the therapeutic intervention of choice
c. Plain films of the abdomen can usually confirm the diagnosis
d. Surgical intervention is often indicated
e. Most of these have a “lead point” as the underlying pathologic cause
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325. A 7-year-old girl with sickle-cell disease and a previous history of 
admissions for acute painful crises presents with a 1-day history of fever 
and cough. She is tachypneic on presentation with a temperature of 102°F. 
Auscultation of the chest reveals rales on the right. A chest radiograph con-
firms the diagnosis of pneumonia. After initial treatment with antibiotics 
and intravenous (IV) fluids, patients with this condition are most at risk of 
developing which complication?
a. Acute chest syndrome
b. Sepsis 
c. Empyema
d. Stroke
e. Congestive heart failure

326. A previously well 21-month-old girl presents with 7 days of fever 
and rash. She had been seen by her primary care physician (PCP) dur-
ing this episode and diagnosed with a “viral illness.” On further questioning, 
the mother indicates that the patient has had red eyes, but no discharge. She 
has had no vomiting, diarrhea, cough, congestion, or complaints of pain. She 
has, however, seemed very irritable and fussy throughout the last few days and 
cannot seem to get comfortable. On examination, the  patient is highly irri-
table and intermittently consolable. Vital signs reveal  BP 100/60 mm Hg, HR  
170 beats/minute, RR 22 breaths/minute, and temperature 101°F rectally. 
Her conjunctivae are mildly injected with no purulent discharge. The 
oropharynx is clear though she has dry and cracked lips. There are two 
anterior cervical nodes measuring 2.5 cm each. The heart is tachycardic 
without a murmur. The lungs are clear, and abdomen is soft and nontender 
with no hepatosplenomegaly. The skin reveals a diffuse, blanching, ery-
thematous, and macular rash. The extremities have no swelling or ten-
derness. Laboratory evaluation reveals WBC 13,500/µL, Hgb 9.5 mg/dL, 
platelets 870/µL, CRP 89, ESR 85, and normal electrolytes; liver function 
tests reveal aspartate aminotransferase (AST) 110 U/L and alanine amino-
transferase (ALT) 88 U/L. Which of the following is the most appropriate 
next step in the management of this patient?
a. Consult cardiology for echocardiogram
b. Perform Epstein-Barr viral titers, strep test, antinuclear antibody, and bone  

marrow biopsy
c. Reassure the parents that the initial diagnosis was probably accurate
d. Administer IV antibiotics and perform lumbar puncture (LP)
e. Admit for administration of intravenous immunoglobulin (IVIG) and aspirin
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327. An 8-day-old neonate is brought to the ED by his mom who describes 
the newborn as breathing fast, feeding poorly, and appearing blue. He has 
no history of fever or vomiting. The patient was born full term at home 
to a G4P3 mother with an uncomplicated antenatal course. The mom 
had prenatal laboratory tests but is unaware of the results. On examina-
tion, the patient is lethargic with central and peripheral cyanosis. His BP 
is unobtainable in the extremities by automatic pressure meter. His HR 
is 180 beats/minute, RR is 70 breaths/minute, and rectal temperature is 
95.4°F. The oxygen saturation on room air is 65%, which does not improve 
with administration of 100% oxygen by face mask. Auscultation reveals a 
harsh 3/6 systolic murmur with an active precordium. Lungs reveal diffuse, 
bilateral rales, and wheezes. Liver edge is palpated 3 to 4 cm below right  
costal margin. Which of the following is the most important next step in the  
management of this patient?
a. Intubation for administration of 100% oxygen
b. STAT portable chest radiograph and electrocardiogram (ECG)
c. Administration of IV antibiotics and full sepsis workup
d. Administration of prostaglandin bolus followed by continuous drip
e. Immediate surgical intervention and activation of extracorporeal membrane 

oxygenation (ECMO) team

328. A 27-day-old neonate presents to the ED with a complaint of a 2-day 
history of nonbilious vomiting. He has had no fever and no diarrhea. He has 
always been a “spitter,” according to his mom, but this seems more exces-
sive and “forceful.” The patient has had no wet diapers over the course of 
the previous 12 hours and is fussy in the examination room. There are 
no other complaints. The mother has just finished feeding the child for-
mula as you walk into the room and you see the newborn has an episode 
of projectile vomiting. The examination reveals HR 180 beats/minute, RR  
50 breaths/minute, temperature 99.8°F, and pulse oximetry of 95% on room 
air. The remainder of the examination is nonfocal and benign except for 
slightly prolonged capillary refill. You order the appropriate radiographic 
studies and consult the appropriate services. If you were to check a set of 
electrolytes in this patient, what would be the most likely result?
a. Na 137, K 3.7, Cl 112, HCO3 22, glucose 110
b. Na 137, K 3.1, Cl 89, HCO3 39, glucose 55
c. Na 145, K 6.2, Cl 122, HCO3 35, glucose 55
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d. Na 145, K 3.1, Cl 89, HCO3 16, glucose 80
e. Na 122, K 6.2, Cl 122, HCO3 35, glucose 55

329. A 15-month-old girl is brought to the ED by emergency medical 
services (EMS) secondary to seizure activity noted at home. The patient is a 
previously healthy child. Her immunizations are up-to-date. She has had no 
cough, congestion, vomiting, diarrhea, or rash. This afternoon, the patient 
was being observed in the playroom when her eyes rolled back and she 
began having generalized tonic-clonic activity that lasted for approximately 
2 minutes. When EMS arrived, the patient was in her mother’s arms, 
tired but arousable, and in no apparent distress. On examination, BP is  
95/50 mm Hg, HR is 155 beats/minute, RR 32 is breaths/minute, and 
temperature is 103.1°F. She has normal tympanic membranes, oropharynx 
reveals several tiny erythematous and vesicular appearing lesions 
posteriorly, lungs and heart examinations are normal, and abdomen is soft 
and nontender. Skin examination is clear with brisk capillary refill. Over 
the course of your evaluation, the patient becomes increasingly interactive 
and playful. Which of the following is the most appropriate course of action 
for this patient?
a. Obtain complete blood count (CBC), blood culture, urinalysis, urine culture, 

chest radiograph, and determine treatment on the basis of the results of these 
tests

b. Obtain blood and urine for culture, administer ceftriaxone, and discharge home
c. Reassure parents that this is a benign condition and that no further testing is 

indicated at this time
d. Obtain routine blood work and head computed tomographic (CT) scan and call 

for neurology consultation for first-time seizure
e. Obtain head CT scan and perform LP secondary to fever and seizure to rule out 

meningitis
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330. A 13-year-old African American adolescent is brought to the ED by 
his mother for a complaint of right knee pain for 1 to 2 weeks. The only 
notable trauma that the patient can recall was jumping on a trampoline. 
On the morning of presentation, the patient complained of increased 
pain and was noted to be limping. He denies fever. No other trauma or 
recent illness was noted by the family. On examination, the patient is 
afebrile with normal vital signs. He has no previous medical problems 
and is noted to be overweight but is in otherwise good health. The lower-
extremity examination reveals no swelling or erythema over any of the 
joints. His knee has no focal tenderness or pain with range of motion, but 
the hip is noted to be painful with internal and external rotation. He has a 
normal neurosensory examination of the distal extremity. A radiograph is 
performed. Which of the following is the most likely diagnosis?
a. Legg-Calvé-Perthes disease
b. Slipped capital-femoral epiphysis (SCFE)
c. Septic arthritis
d. Osgood-Schlatter disease
e. Transient synovitis of the hip

331. A 4-year-old boy is brought to the ED by his mother with a complaint 
of ear pain since the previous night. The patient also complains of mild 
congestion and cough. He has normal oral intake, activity level, and urine 
output. On examination, the patient is alert, interactive, and playful. His 
HR is 128 beats/minute, RR is 26 breaths/minute, temperature is 100.6°F, 
and pulse oximetry is 98% on room air. His right tympanic membrane has 
slight erythema with several bubbles of clear fluid noted inferiorly. His left 
tympanic membrane is erythematous and bulging with opaque, purulent 
fluid noted. There is no neck stiffness, mastoid tenderness, or difficulty 
breathing. The patient has a PCP who checks the patient regularly. Which 
of the following is the best treatment for this patient?
a. Analgesics only
b. A third-generation cephalosporin
c. Amoxicillin 40 to 50 mg/kg/d
d. Treatment with analgesics initially and consideration of oral high-dose amoxicillin 

in 48 to 72 hours if no resolution of symptoms
e. No treatment is needed for this viral illness

332. A 3-week-old girl is brought to the ED by her parents after they noticed 
blood in her stool. The patient was born full term following an uncomplicated 
pregnancy and delivery. She has been feeding well (breast-feeding primarily) 
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and active without fever, respiratory problems, or fussiness. She has had 
several episodes of nonforceful, nonbilious emesis after feeds with multiple 
wet diapers each day. She normally has several soft and seedy stools. In the 
last day, the parents noticed streaks of blood in her stool and on the day of 
presentation she had grossly bloody stool. The patient does not seem to be 
in any distress or discomfort. On examination, HR is 155 beats/minute, RR 
is 44 breaths/minute, and temperature is 98.9°F. The patient is awake, active, 
and in no apparent distress. Her abdomen is soft and nontender with normal 
bowel sounds and no masses. Examination of her anus does not reveal a 
fissure. Which of the following is the most likely diagnosis?
a. Acute gastroenteritis
b. Milk protein colitis
c. Clostridium difficile colitis
d. Intestinal malrotation
e. Necrotizing enterocolitis

333. A 9-day-old boy is brought to the ED for fever and fussiness. He 
was born full term. However, the delivery was complicated by premature  
rupture of membranes (PROM) and the mother had a fever for which she 
was treated with antibiotics before delivery. The baby did well in the nursery, 
and has been at home and feeding without any difficulties until the day 
of presentation when he became fussier, less interested in feeding, and his 
parents noted an axillary temperature of 101.5°F. On presentation, his HR 
is 160 beats/minute, RR is 48 breaths/minute, temperature is 102.4°F, and 
pulse oximetry of 97% on room air. His anterior fontanelle is open and 
flat, conjunctivae are clear, neck is supple without masses. His heart, lung, 
and abdominal examinations are normal. The skin shows tiny (1-3 mm) 
pustules with a surrounding rim of erythema on the patient’s trunk. No 
vesicular lesions are noted. Which of the following is the most likely organism 
responsible for this patient’s condition?
a. Escherichia coli
b. Listeria monocytogenes
c. Group B Streptococcus
d. Staphylococcus aureus
e. Herpes simplex virus (HSV)
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334. A 5-month-old previously healthy girl presents to the ED with a 
5-day history of constipation and decreased feeding. The patient is a full-
term product of an uncomplicated antenatal course and delivery. She also 
had recent nasal congestion and cough that resolved with administration of 
tea prepared by a family friend. The mother denies any recent fever or vom-
iting. On examination, HR is 165 beats/minute, RR is 22 breaths/minute, 
and temperature is 99.9°F. The BP was not obtained. The patient has a weak 
cry, is notably flaccid, and ill-appearing. You note that patient is drooling. 
Her pupils are poorly responsive and she is not tracking to light or faces. 
Which of the following is the most likely cause of this condition?
a. Type I spinal muscular atrophy
b. Brain tumor
c. Infant botulism
d. Meningitis
e. Organophosphate poisoning

335. A 6-month-old boy is brought to the ED after being found apneic and 
cyanotic at home. The patient’s mother called 911 and began cardiopulmo-
nary resuscitation (CPR). The patient responded within seconds to minutes. 
On arrival at the ED, he was noted to be awake and responsive but slightly 
mottled with mild respiratory distress. Within minutes of arrival, the patient 
becomes apneic suddenly, cyanotic, and bradycardic. Which of the following 
is the most important initial response?
a. Administer epinephrine
b. Provide oxygen via nonrebreather facemask
c. Jaw thrust, chin lift, and bag-valve-mask ventilation
d. Endotracheal intubation
e. Chest compressions

336. A 4-year-old boy is brought to the ED by his parents who state that he 
is having difficulty breathing. The patient has a 1-week history of fever, con-
gestion, and cough. Over the last 2 days, he has appeared tired with inter-
mittent vomiting and persistently increased RR despite administration of 
acetaminophen. On presentation, his vital signs are BP 75/40 mm Hg, HR 
185 beats/minute, RR 50 breaths/minute, temperature 100.5°F, and pulse 
oximetry of 88% on room air. He is ill-appearing and listless. He has dif-
fuse rales noted on auscultation, pulses are weak and thready, and his liver 
is palpable 3 to 4 cm below the right costal margin. After several attempts at 
a peripheral IV, the patient becomes increasingly somnolent. Which of the 
following is the most appropriate method of obtaining access in this patient?
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a. Internal jugular central line
b. Femoral vein central line
c. Saphenous vein cutdown
d. Large-bore IV in antecubital fossa
e. Intraosseous (IO) needle

337. A 3-year-old girl is brought to the ED with acute onset of respiratory 
distress. She recently emigrated from Africa. Her initial vitals include BP 
of 110/60 mm Hg, HR of 115 beats/minute, RR of 28 breaths/minute, and 
oxygen saturation of 88% on room air. She is also febrile to 103.5°F. She is 
anxious, ill-appearing, sitting forward in her mother’s lap, and drooling. 
Her mother reports sore throat that began 2 days ago and that she was 
going to see her pediatrician this week for her initial vaccinations. Given 
this patient’s history and presentation, which of the following should be of 
particular concern?
a. Epiglottitis
b. Retropharyngeal abscess
c. Epstein-Barr virus (EBV) pharyngitis
d. Ludwig angina
e. Peritonsillar abscess

338. A 5-month-old boy previously born at 34-weeks, is brought to the 
ED by his mother who reports difficulty breathing over the past 2 days. 
He has no other past medical history and has received the full course of 
vaccines at both his 2- and 4-month visits. The child has had rhinorrhea and 
cough. Upon physical examination, the patient has a HR 160 beats/minute,  
RR 70 breaths/minute, temperature 101.1°F, pulse oximetry of 87% on room 
air. He has copious nasal discharge, audible wheezing with diffuse rhonchi, 
and rales upon chest auscultation. He also has intercostal retractions and 
nasal flaring. A chest radiograph shows increased perihilar markings, 
hyperinflation, and diffuse patchy areas of atelectasis versus infiltrates. Given 
this patient’s history and physical examination, which of the following is the 
most likely etiology of his symptoms?
a. Foreign body aspiration
b. Asthma
c. Pneumococcal pneumonia
d. Acute bronchiolitis
e. Parvovirus B19
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339. A 4-year-old girl is brought to the ED after falling from a tree. 
She hit her head on the ground and has significant temporal swelling on  
the left side. In transit to the hospital by her parents, the patient had 
multiple episodes of emesis. On arrival to the ED, the patient is confused 
and agitated and then becomes acutely unresponsive and apneic. You make 
the decision to intubate the patient. Which of the following is the most 
appropriate endotracheal tube (ETT) to use in this intubation?
a. 4.0 uncuffed ETT
b. 4.0 cuffed ETT
c. 5.0 cuffed ETT
d. 5.5 uncuffed ETT
e. 4.5 uncuffed ETT

340. A 2-year-old boy is brought to the ED shortly after a choking episode. 
His parents noted he had been playing with coins just before the episode. 
There is no history of fever or runny nose in the past few days. The parents 
tried to feed him after the episode, but he has been unwilling to take 
anything orally. On examination, the patient is calm with stable vital signs 
and a pulse oximetry of 98% on room air. He spits saliva in a cup every 
couple of minutes, but is otherwise in no apparent distress. His oropharynx 
is unremarkable and lungs are clear. His radiograph is seen in the figure. 
Which of the following most likely accounts for the patient’s symptoms?

(Courtesy of Adam J. Rosh, MD.)
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a. Foreign body aspiration
b. Bronchospasm
c. Foreign body ingestion
d. Epiglottitis
e. Allergic reaction

341. A 2-year-old girl is brought into the ED with 2 days of fever and 
runny nose. On the day of presentation she developed a dry, harsh, and 
“barking” cough. Her HR is 123 beats/minute, RR is 25 breaths/minute, 
temperature is 103.3°F, and pulse oximetry of 98% on room air. On 
evaluation you note an alert, responsive but somewhat anxious female, in 
moderate respiratory distress. Auscultation reveals stridor with clear and 
equal air entry bilaterally without rales or wheezing. You also note subcostal 
and intercostal retractions at rest. The remainder of her examination is 
unremarkable. After receiving a single treatment of racemic epinephrine, 
she feels better and her breathing improves. Which of the following is the 
most appropriate next step in management?
a. Chest radiograph
b. CBC and blood culture
c. Soft tissue radiograph of the neck
d. Broad-spectrum antibiotics
e. A dose of steroids
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342. A 3-month-old boy is brought into the ED by his mother with a chief 
complaint of “not eating” over the past 24 hours. The patient has been doing 
well without any prior medical problems until the day of presentation when 
the mother noted sweating and irritability, particularly with feeding. In the 
ED, the patient attempts to feed but within minutes stops and begins to 
cry. Vital signs include HR of 240 beats/minute, RR of 50 breaths/minute, 
temperature of 98.2°F, and pulse oximetry of 98% on room air. On physical 
examination, the patient is pale and clammy to touch. Breath sounds are 
clear on auscultation. Pulses are normal and symmetric in all extremities. 
An ECG is seen in the figure. Which of the following is the most appropriate 
next step in management?

a. Synchronized cardioversion at 0.5 J/kg
b. Verapamil 0.1 mg/kg bolus
c. Defibrillation at 2 J/kg
d. Adenosine at 0.1 mg/kg followed by 0.2 mg/kg if first dose is ineffective
e. Carotid massage

(Reproduced with permission from Shah BR, Lucchesi M. Atlas of Pediatric Emergency 
Medicine. New York, NY: McGraw-Hill; 2006: Figure 5-10.)
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343. A 4-year-old uncircumcised boy is brought to the ED by his caretaker 
for an 8-hour history of swelling and redness of the penis. The caretaker 
states that she retracted the foreskin over the penis to clean it and could not 
move it back afterward. The patient’s vital signs are within normal limits. 
On examination, he is crying and becomes irritable whenever you try to 
examine the genital area. The glans is edematous and erythematous. The 
testicular examination shows bilateral descended testicles with a normal 
cremasteric reflex. Which of the following is the most appropriate next step 
in management?
a. Manual reduction of the foreskin over the glans
b. Dorsal slit incision or circumcision
c. Topical lidocaine
d. Catheterization to prevent obstruction and urinary retention
e. Topical steroids to reduce the swelling

344. A 10-week-old girl is brought to the ED after 5 hours of abdominal 
distension and vomiting greenish-colored emesis. The infant has been previ-
ously healthy and was born full term. On the day of presentation, she has been 
unable to hold any fluids down without vomiting. Her vital signs include HR 
of 185 beats/minute, RR of 65 breaths/minute, and temperature of 100.8°F. 
Abdominal examination reveals a diffusely tender abdomen that is tympa-
nitic to percussion. Which of the following is the definitive study of choice?
a. Upper GI series
b. Abdominal ultrasound
c. Findings on physical examination
d. CBC, electrolytes, and urine analysis
e. Serum lactate
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345. A 5-year-old boy who fell from the monkey bars and landed on his 
left elbow is brought into the ED for evaluation. The patient has no signifi-
cant medical history. On physical examination, you note the patient is hold-
ing his left arm in an adducted position. There is obvious swelling around 
the elbow with decreased range of motion secondary to pain. He complains 
of hand numbness, but the motor and vascular examination is normal. The 
radiograph shown in the figure shows posterior displacement of the capitel-
lum with evidence of a dark shadow posterior to the distal humerus. Which 
of the following is the most serious complication associated with this injury?

a. Transection of the brachial artery
b. Malunion of distal humerus
c. Motor deficit from injury to the ulnar nerve
d. Chronic arthritis of the elbow
e. Chronic deformity of the hands and fingers caused by contractures

346. A 7-year-old boy presents to the ED 1 hour after slipping and landing 
on his right outstretched hand. He was evaluated and splinted by emergency 
medical technicians (EMTs) and brought to the ED. On examination, you 
note a deformity of his right wrist. There are no neurovascular deficits. A 
radiograph of the wrist is shown in the figure. Which of the following is 
true regarding physeal fractures in children?

(Reproduced with permission from Simon RR, Sherman SC, Koenigsknecht SJ. Emergency 
Orthopedics: The Extremities. 5th ed. New York, NY: McGraw-Hill; 2007: Figure 6-18.)
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a. Salter-Harris type IV is defined as a crush injury of the growth plate.
b. The most common type of fracture is the Salter-Harris type II.
c. This patient’s radiographic findings are consistent with Salter-Harris type V.
d. Fractures through the physis, metaphysis, and epiphysis are classified as Salter-

Harris type III.
e. The worst prognosis is seen with Salter-Harris type I fractures.

The following scenario applies to questions 347 and 348.

A 9-year-old African American boy with a history of sickle cell anemia 
is brought into the ED after sudden onset of left-sided hemiplegia. The 
mother states that her son had rhinorrhea and nasal congestion for the past 
2 days, but has otherwise been in a good state of health.

347. What is the best diagnostic imaging modality to evaluate for possible 
cerebrovascular accident (CVA)?
a. Cerebral angiography
b. Lumbar puncture (LP)
c. Magnetic resonance imaging and angiogram (MRI/MRA) of the head and neck
d. Noncontrast computerized tomography (CT) scan of the head
e. Positron emission tomography (PET) scan

(Reproduced with permission from Shah BR, Lucchesi M. Atlas of Pediatric Emergency 
Medicine. New York, NY: McGraw-Hill; 2006: Figure 19-3.)
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348. What treatment should be initiated immediately in this patient?
a. Oral aspirin 3 to 5 mg/kg
b. Exchange transfusion
c. Intravenous tissue plasminogen activator (tPA)
d.  Intravenous unfractionated heparin
e. Subcutaneous low molecular weight heparin

The following scenario applies to questions 349 and 350.

A 3-year-old boy presents to the ED with his adoptive mother for a new 
rash. He was adopted 2 weeks ago from Thailand and his vaccination his-
tory is unknown. He has had a fever for the past 3 days and a mild cough 
and rhinorrhea for the past 2 days. The rash started behind his ears the 
previous night and in the morning of the day of presentation it spread fur-
ther to his neck and chest. On examination, he is ill-appearing, awake, alert, 
and crying. A maculopapular rash is present on his head, neck, and upper 
trunk. You also note scleral injection bilaterally. There are no lesions in his 
mouth.

349. Which of the following is the most likely causal organism?
a. Roseola
b. Measles
c. Erythema infectiosum
d. Rubella
e. Varicella

350. The mother has also been taking care of her 10-month-old niece for 
the past week while the infant’s parents are out of town. The infant is afe-
brile and has not exhibited any similar symptoms. Which of the following is 
the most appropriate management of the 10-month-old niece?
a. Supportive care
b. Measles vaccine administration
c. Measles immunoglobulin (IG) administration
d. Hospitalization with respiratory isolation
e. Obtain measles IgM level
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321. The answer is d. This is a case where nonaccidental trauma (NAT) 
should be considered. This is a classic example of a “bucket handle”  
fracture. Metaphyseal corner fractures, known as bucket handle fractures, 
are considered pathognomonic for abuse and are caused by rapid shear-
ing forces or twisting motion. Spiral fractures in a nonambulating child, 
fractures of the posterior ribs, sternum, scapula or spinous processes may 
be the only presentation of child abuse; multiple fractures in various stages 
of healing are also highly indicative of abuse. Any type of trauma that does 
not fit the mechanism should raise suspicion and alert the physician of 
the possibility of abuse. In this case, the fracture pattern mandates further 
workup for NAT. According to the American Academy of Pediatrics (AAP), 
the skeletal survey is the initial test of choice for all children suspected of 
being abused. Additional workup may be indicated based on the age and 
presentation of the child. In this case, a head CT scan and ophthalmology 
consultation should also be strongly considered. All states have mandatory 
reporting of child abuse. It is also mandatory to contact the local Child 
Protective Services to further investigate the situation.

Osteogenesis imperfecta (a) is a rare genetic condition caused by muta-
tions of the type I procollagen gene. Children may present with fractures in 
the setting of little or no trauma. Classic blue sclerae may be present. This type 
of injury should not be simply splinted and discharged home (e). A simple 
posterior long leg splint may be adequate treatment for this fracture at this 
time but not for the overall disposition. Orthopedic surgery (b) should be 
included early in the intervention, but their expertise is not necessarily critical 
in the immediate treatment algorithm. Electrolyte abnormalities (c) that may 
be responsible for pathological fractures in children are exceedingly rare when 
compared to child abuse and should only be considered once NAT is excluded 
or in the presence of other abnormalities in the physical examination.

322. The answer is c. This is a case of impetigo. It is a superficial skin 
infection most commonly caused by S pyogenes (group A b-hemolytic 
Streptococcus). When large pustules are observed (>1 cm), the term used 

Rosh_CH11_p347-p384.indd   363  12/29/15   11:58 AM



364  Emergency Medicine

to describe this condition is bullous impetigo. The typical presentation of 
impetigo includes honey-crusted lesions on erythematous skin. These 
tend to be pruritic and easily spread by the patient. Although possible, 
systemic infection is uncommon so patients typically are well appearing. 
Treatment includes either oral or topical antibiotic therapy. Oral antibi-
otic options include erythromycin or cephalexin; linezolid may be used in 
resistant cases of Staphylococcus. Topical therapy with mupirocin is very 
effective and is usually first line treatment. Hand washing is also critical to 
limit the spread of infection to other family members. Treatment of the skin 
lesions does not prevent the development of nephritis.

Group B Streptococcus (a) does not generally cause impetigo. It is a well-
known cause of severe perinatal infection, such as pneumonia and menin-
gitis. S aureus (b) is commonly associated with impetigo whose appearance 
is circular, scaly, and ring-like lesions. This etiology is usually combined 
with Streptococcus. S aureus is the sole isolate in 10% of cases; therefore, it 
is important to treat for both organisms. S pneumoniae (d) is a well-known 
pathogen involved in many types of infection such as osteomyelitis, pneumo-
nia, meningitis, pericarditis, peritonitis, and cellulitis; however, it does not 
usually cause impetigo. Salmonella (e) is known to cause infectious diarrhea, 
meningitis, and osteomyelitis, particularly in sickle-cell patients.

323. The answer is d. This is a case of erythema infectiosum or Fifth 
disease, which is caused by parvovirus B19. It is characterized by an erup-
tion that presents initially as an erythematous malar blush (slapped cheek 
appearance) followed by an erythematous maculopapular eruption on the 
extensor surfaces of extremities that evolves into a reticulated, lacy, mottled 
appearance. Fever and other symptoms may be present but are uncommon. 
In patients with chronic hemolytic anemia (ie, sickle-cell disease), aplastic 
anemia is a serious complication. Pregnant women should avoid exposure 
to this virus, because it may cause fetal hydrops in 10% of cases.

Sickle-cell patients can develop osteomyelitis (a); however, the 
described clinical presentation is not consistent with this diagnosis. Patients 
with osteomyelitis caused by Salmonella species are generally those with 
sickle-cell disease. However, the most common organism that causes osteo-
myelitis in patients with sickle-cell disease is S aureus (similar to the general 
population). Encephalitis (b) is an inflammation of the brain parenchyma 
and is not commonly caused by parvovirus. Common etiologic agents of 
encephalitis include herpes simplex, herpes zoster, varicella-zoster, West 
Nile virus, and toxoplasmosis. Pneumonia (c) is a common diagnosis in 
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patients of all ages. In children, the most common causative agents of pneu-
monia are viral. The most commonly found bacterial agent is S pneumoniae. 
Meningitis (e) is an infection of the meninges that surround the brain that 
is caused by viral and bacterial entities. The most common bacterial agents 
vary with age. E coli, group B Streptococcus, and Listeria monocytogenes 
are seen in very young infants. S pneumoniae, Neisseria meningitides, and  
Haemophilus influenzae are seen in older children.

324. The answer is b. This is a classic story and presentation for intussus-
ception in which a part of intestine telescopes inside of another resulting in 
ischemia that can lead to infarction of bowel. This is a true GI emergency. 
The most common type of intussusception is ileo-colic and most com-
monly idiopathic in etiology. Ileo-ileal and colo-colonic intussusceptions 
are possible though rare in comparison. The most common age group is  
3 to 12 months with greater than 80% occurring within the first 2 years of 
life. Air enema is both diagnostic and therapeutic and has been widely 
adopted as the intervention of choice for these patients.

Although the classic triad consists of colicky abdominal pain, vomiting, 
and currant jelly stools, fewer than 20% of patients will present with all of 
these findings (a). Plain films cannot typically confirm or refute the pres-
ence of intussusception, though air present in the cecum indicates no ileo-
colic intussusception (c). Radiographs are important, however, to exclude 
the presence of free air before attempting an enema reduction. From a diag-
nostic perspective, ultrasound has been employed and demonstrated to have 
very high sensitivity for intussusception. Although surgical consultation (d) 
is warranted before reduction for cases of perforation identified with the air 
enema or unsuccessful reductions, relatively few patients ultimately require 
surgical correction. There is a lead point in a small minority of patients in 
the classic age range (e). The incidence of pathologic lead points increases as 
the age of the patient increases beyond the classic age group. Lead points can 
be hypertrophied Peyer patches, a Meckel diverticulum, a polyp, or a tumor.

325. The answer is a. Acute chest syndrome is characterized by pneumonia 
with pulmonary infarction, hypoxia, and diffuse pulmonary edema. This is one 
of the most serious and life-threatening complications of sickle-cell disease. 
One must be very cautious with IV fluid hydration because overaggressive fluid 
administration can lead to pulmonary edema in patients who have pneumonia 
or previously suffered from acute chest syndrome. Administration of IV antibi-
otics, transfusions for anemia, and oxygen are the mainstays of therapy.
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Disseminated infection leading to sepsis (b) and empyema (c) are 
complications of bacterial pneumonia in general. Patients with sickle-cell 
disease have an inherent immunodeficiency owing to autosplenectomy, but 
these are not specific complications of fluid and antibiotic administration. 
Stroke (d) is another complication of sickle-cell disease but it is not caused 
by fluid resuscitation. Likewise, patients with long-standing anemia are at 
risk for congestive heart failure (e) and, indeed, many patients with sickle-
cell disease have an enlarged heart. However, this is a chronic complication 
and not one specifically associated with treatment of pneumonia and acute 
chest syndrome.

326. The answer is e. This is a patient with Kawasaki disease (KD). This 
entity is defined by fever lasting for a minimum of 5 days and four of the 
following five criteria:
• Cervical lymphadenopathy of greater than 1.5 cm
•  Dry, cracked lips or other oral mucous membrane involvement (straw-

berry tongue)
•  Truncal, nonvesicular rash
• Nonpurulent conjunctivitis
• Swollen or edematous hands and feet

Kawasaki disease is a systemic inflammatory vasculitis of unknown  
etiology. The characteristic constellation of symptoms, which this patient 
meets, requires immediate action to prevent complications of the disease. 
Another common finding, and one that many practitioners use to help 
in the diagnosis of “atypical” cases, is intense irritability of the child. The 
most serious sequelae involve coronary artery aneurysms. These occur in 
approximately 20% to 25% of untreated patients. This number is reduced to  
2% to 4% if treatment with IVIG occurs within the first 10 days of symptom 
onset. Additional treatment with high-dose aspirin is recommended both 
for its antiplatelet and anti-inflammatory effects.

Although this patient will require a cardiology consultation and echo-
cardiogram (a), it is not the next step in management because it is critical 
to not delay treatment. The absence of coronary artery aneurysms should 
not dissuade you from initiation of treatment and their presence does not, 
in the short-term, alter therapy. There are no laboratory values that con-
tribute to making the diagnosis, although there are some characteristic 
findings. Typically these patients have elevated serum markers of inflam-
mation, ESR, and CRP, and can have elevated transaminases, as is present 
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in this case. Hypoalbuminemia may also be present. The other classic finding 
is a thrombocytosis, which typically doesn’t present itself until at least a 
week into the disease and can reach over 1 million/mm3 in some cases.  
Additional laboratory tests (b) are not required except in cases where the 
diagnosis is truly in question. Therefore, reassurance (c) and continued 
septic workup (d) are incorrect. Antibiotics have no role in the treatment 
of this condition.

327. The answer is d. The most important next step is administra-
tion of prostaglandin bolus followed by a drip. This patient is in severe 
cardiac failure due to impending closure of his ductus arteriosus. The 
patient is presenting in a classic time frame, which usually ranges from 7 to  
10 days. Ductal-dependent congenital heart lesions that present in this 
manner typically include transposition of the great arteries, truncus arte-
riosus, total anomalous pulmonary venous return, left heart hypoplasia, 
and aortic coarctation. The most important next step is administration of 
a medication that will assist the ductus to remain open while preparing for 
surgical intervention.

Oxygen (a) is a stimulant to close the ductus (as is appropriate in nor-
mal neonates) and should not be administered; it can be used for a brief 
period of time as a diagnostic tool as it can help differentiate the location 
of the lesion. In lesions with right-to-left mixing, the saturations will not 
improve. In pulmonary conditions causing this presentation or in cardiac 
conditions without right-to-left shunting, the saturations will improve. 
There should be a low threshold for intubation as prostaglandin admin-
istration can cause apnea. The other choices, chest radiograph and ECG 
(b), would need to be done; however, the patient requires immediate inter-
vention with prostaglandin. The next step is not to place the patient on 
ECMO (e). Antibiotics would likely be administered to this patient early on 
because sepsis should be considered as this is a home birth, the patient is 
hypothermic, and this intervention is critical for early goal directed therapy 
(c). Still, the presentation is classic for closure of the ductus arteriosus and 
recognition of this condition is critical.

328. The answer is b. This patient has pyloric stenosis and will exhibit a 
hypochloremic, hypokalemic metabolic alkalosis. Hypoglycemia is com-
mon in newborns of this age who experience poor intake of calories and who 
have very poor glycemic reserves. The low chloride and high bicarbonate are 
the result of hydrochloric acid loss from stomach with repeated episodes of 
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vomiting leading to an alkalemia. As a result, the patient will physiologically 
try to balance ions and trade intracellular H+ for extracellular K+, thus lower-
ing the serum potassium. Pyloric stenosis typically presents between 3 and  
6 weeks of life. It is most common in first-born male patients. In the majority 
of cases, a palpable mass will not be felt in the epigastric region though it can 
sometimes be felt in the operating room under anesthesia.

Answer (a) is incorrect because these values are physiologically normal. 
Answers (c) and (e) are incorrect because both the potassium and chloride 
are elevated and this is not consistent with pyloric stenosis. Answer (d) is 
incorrect because the bicarbonate is low. Low bicarbonate can be a very late 
finding in pyloric stenosis and is a sign of severe physiologic disturbance 
secondary to hypovolemia, resulting in a patient progressive to a hypovo-
lemic shock-like state.

329. The answer is c. This patient had a simple febrile seizure. Approxi-
mately 2% to 5% of children will experience a febrile seizure during their 
lifetimes. Febrile seizures occur between the ages of 3 months and 5 years, 
are associated with fever, and are categorized as either simple or com-
plex. Simple febrile seizures are generalized and last less than 15 minutes 
typically at the start of an illness. Complex febrile seizures are prolonged, 
recur within 24 hours, or are focal. The approach to a patient with a febrile  
seizure is, for all intents and purposes, identical to that of the same patient 
who has not had a seizure, so long as the seizure has stopped by the time 
you are evaluating the patient. If the seizure continues, attend to it as you 
would any seizure with indicated medications, attention to the primary 
survey and correction of hypoglycemia when present. Once the patient is 
stable, and the seizure has abated, potential sources of the fever should be 
identified. This patient, having a temperature of 103°F and lesions consis-
tent with Coxsackie virus infection on the posterior pharynx, does not need 
any testing. In approximately half of all children with simple, febrile sei-
zures, the source is viral. In well-appearing children meeting the criteria for 
a simple febrile seizure, minimal testing is necessary. It would be reasonable 
to consider a LP for a first time febrile seizure in an infant under the age of 
1-year-old. It would be reasonable to consider obtaining a urine specimen 
to rule out urinary tract infection (UTI).

In the presence of an otherwise normal examination, other diagnostic 
tests (a and b) are not indicated. CBC and blood cultures in otherwise well-
appearing, fully immunized children of this age are no longer indicated to 
evaluate for occult bacteremia. Neither a head CT scan nor a neurology 
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consultation (d) is warranted for a first-time febrile seizure. A LP to rule 
out meningitis (e) is not indicated in this patient who has regained normal 
mental status, appears well, and has no neurologic deficit.

330. The answer is b. This is a case of a patient with a SCFE. SCFE is a 
condition of the femur where the femoral head slips or shears off from the 
neck of the femur through the physis. It is more common in boys than in 
girls, typically in early or mid-adolescence and is more common in African 
American children than in Caucasian children. Its cause is unknown. SCFE 
can present either with a complaint of tightness that progresses to more sig-
nificant pain, a limp or, more dramatically, with extreme pain and inability 
to bear weight. It is not uncommon for a child to present with a complaint 
of knee pain after minimal trauma. A careful examination will often better 
localize the origin of the pain to the hip. It is usually unilateral though it can 
be bilateral in upward of a quarter of the cases. The diagnosis is made on 
radiograph. It is classically described as the “ice cream falling off of the cone” 
appearance. Treatment includes admission and surgical correction.

Legg-Calvé-Perthes (a), also known as avascular necrosis of the femoral 
head, typically affects younger children aged 2 to 6 years and is uncom-
mon in African American as compared with Caucasian children. Septic 
arthritis (c) is typically characterized by fever, intense pain, inability to 
bear weight, and large effusions with elevated inflammatory markers. 
Osgood-Schlatter (d) disease is the most common cause of knee pain in 
this age group. It is caused by the patellar tendon avulsing on its insertion 
at the tibial tuberosity. It is characterized by localized tenderness and treat-
ment is conservative. Transient synovitis (e) of the hip is typically a post-
infectious condition of young, toddler-aged children. It would be unlikely 
to occur in a 13-year-old.

331. The answer is d. This is a case of a viral URI with associated acute 
otitis media (AOM). Treatment for otitis media evolved significantly over 
the last several years. Otitis has traditionally been treated in the United 
States with oral antibiotics, but there is new data showing that most of these 
infections resolve spontaneously, even those caused by bacterial organisms.  
Bacterial otitis media can present similarly. However, it is more typical to 
have viral symptoms for several days leading to eustachian tube inflamma-
tion and dysfunction, which subsequently predisposes a child to secondary 
bacterial infection from fluid that cannot drain from the middle ear. In chil-
dren older than 2 years of age (for whom secondary complications are less 
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likely), the recommended treatment is analgesics (topical, oral, or a combi-
nation of both) with a 48 to 72 hour period of observation for improve-
ment or persistence of symptoms. This will avoid unnecessary antibiotics 
in many children. The remainder should be treated with amoxicillin at a 
high dose (80-90 mg/kg/d divided into two doses) as first-line therapy.

Analgesics only (a) is a good start, but ignores the fact that the 
patient has purulent middle ear fluid and may require antibiotics in the 
near future for resolution. A third-generation cephalosporin (b) has been  
recommended as second- or third-line treatment for patients with AOM if 
amoxicillin fails. Amoxicillin at 40 to 50 mg/kg/d (c) is no longer recom-
mended therapy for treatment of AOM because of resistant S pneumoniae. 
The incidence of treatment failure at this dose is high. No treatment (e) for 
this patient also ignores his discomfort and is not an appropriate choice.

332. The answer is b. This is a case of milk protein colitis, a common cause 
of rectal bleeding in this age group. Some neonates have sensitivity to cow’s 
milk protein (which is fundamentally different from human milk proteins) 
that leads to an allergic antibody response causing a true colitis and bloody 
stools. Approximately a third of these patients will have a similar reaction to 
soy milk proteins. The resulting symptoms are dramatic but generally with-
out other consequence except in cases where the exposure is long-standing 
and bleeding is ongoing. This can lead to malnourishment, anemia, and poor 
growth. Milk protein colitis is more frequently seen in bottle-fed infants but 
can be seen in exclusively breast-fed infants where the proteins are thought 
to transfer from the mother’s milk into the infant, which results in the same 
symptoms as if the patient were drinking milk directly. Treatment is elimina-
tion of offending agent from the diet, which typically results in total resolu-
tion of symptoms. Most patients will grow out of their sensitivity by 2 years of 
age and milk products can be reintroduced at that time.

Acute gastroenteritis (a) typically presents with multiple episodes of 
vomiting and diarrhea. It can occur with or without fever. C difficile colitis 
(c) does cause bloody stool, but it generally follows an antibiotic exposure 
or is associated with other risk factors. It would be highly unusual in an 
otherwise healthy 3-week-old without risk factors. Both intestinal malrota-
tion (d) and necrotizing enterocolitis (e) are GI and surgical emergencies 
that can be associated with blood in stool but occur in ill-appearing infants.

333. The answer is c. This is a case of neonatal sepsis, an invasive bacte-
rial infection occurring during the first 90 days of life. The most  common 
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cause of newborn sepsis is group B a -hemolytic Streptococcus (GBS). 
Approximately a third of women are carriers of this organism in their 
vagina and exposure is through the birth canal. There is increased risk 
with PROM that is thought to result in ascending infection. Increased 
colony counts result in increased risk for neonatal sepsis and thus the ten-
dency to screen pregnant women and to treat at the time of delivery for 
either screen-positive women or women with fever or PROM. Any neonate 
younger than 4 weeks with fever higher than 100.3°F (and most would say 
any infant younger than 8 weeks) requires a full workup to search for the 
source of infection. This workup includes a CBC, blood culture, urinaly-
sis and urine culture, and a LP for cell counts and culture. Many people 
recommend sending the CSF for HSV culture and polymerase chain reac-
tion, particularly if there are any maternal risk factors, suspicious skin 
lesions, or in any infant who is very ill.  Empiric antiviral therapy should 
also be administered in such cases pending test results as there is sufficient  
evidence now that neonates with HSV meningitis may not demonstrate 
any skin lesions. In this case, the lesions on this patient’s trunk are most 
consistent with a benign newborn rash called erythema toxicum neonatorum 
and are unrelated to the fever.

The other organisms listed are all known causes of neonatal sepsis but 
less likely than GBS. E coli (a) is the second most common pathogen and is 
the most common of the enteric pathogens that cause this condition. It is 
the most common cause of UTIs in infants, which can lead to bacteremia 
as well. Listeria (b) is a commonly cited source of infection in neonatal 
sepsis. Exposure is primarily from unprocessed meats and unpasteurized 
produce. S aureus (d) is an unlikely pathogen in an immunocompetent 
patient this age. HSV (e) is an important pathogen to consider in neona-
tal sepsis. Obtaining the maternal history is important to help diagnose  
this condition, though many patients who ultimately are diagnosed with 
neonatal HSV have no known maternal history of vaginal herpes.

334. The answer is c. This is a classic case of infant botulism character-
ized by generalized weakness, pupillary unresponsiveness, and hypoven-
tilation. Patients often present with an initial complaint of constipation. 
They are noted to have a particularly weak cry. The condition is caused 
by release of the botulinum toxin from C botulinum. The toxin prevents 
release of acetylcholine from the neuromuscular junction. Older children 
present with complaints of diplopia, dysarthria, and dysphagia. Young 
infants are particularly susceptible from ingestion of honey, which can  
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harbor C botulinum spores. The pH in infant stomachs does not digest the 
spores. Honey is not recommended for any infant younger than 1 year.

This is not a case of spinal muscular atrophy (ie, Werdnig-Hoffman  
disease) (a), which is an autosomal recessive disorder characterized by muscle 
weakness that can affect every aspect of eating, breathing, and moving 
and will often be apparent from very early on—even before the age of this 
child. Brain tumors (b) can cause some of these symptoms but would not 
typically present with generalized weakness and poorly responsive pupils. 
This child doesn’t show particular signs of increased intracranial pressure 
like vomiting or persistent irritability. Similarly, this patient is not showing 
signs of meningitis (d). She is afebrile and is not irritable. Organophosphate  
poisoning (e) causes increased muscarinic and nicotinic tone from the 
inhibition of acetylcholinesterase. The symptoms may be similar to this 
patient with drooling and weakness. In addition, diarrhea, autonomic dys-
function, and CNS disturbances are common. This condition is unlikely in 
a nonmobile infant and exposures are uncommon in this setting.

335. The answer is c. This patient has become apneic and requires assisted 
ventilation. The correct approach is to do a jaw thrust and chin lift in  
order to provide optimal airway positioning and begin bag-valve-mask 
ventilation. This is the most important skill to learn in pediatric resuscita-
tion. In many cases, providing oxygen appropriately is all that is needed to 
resolve the bradycardia and circulatory issues. The most common cause of 
arrest in children is respiratory arrest. This is a classic case of respiratory 
arrest causing cyanosis and subsequent bradycardia.

Epinephrine (a) is certainly in the algorithm for bradycardia, but the 
first step in resuscitation is always addressing the airway. Oxygen should 
be administered to this patient and a nonrebreather facemask (b) can pro-
vide high oxygen delivery. However, the patient is not actively breathing so 
this method is ineffective. Endotracheal intubation (d) may be necessary 
to establish a definitive airway in this patient. However, it will take time to 
set up and perform. The simplest and quickest intervention is jaw-thrust or 
chin-lift with bag-valve-mask ventilation. Chest compressions (e) are soon 
to follow in this patient’s resuscitation if ventilation is not effective alone, 
but the initial intervention is attention to airway and breathing.

336. The answer is e. This patient is in shock. Attempts at peripheral IV 
access are acceptable, but should be limited to two attempts within 60 seconds 
and then IO insertion should be attempted. IO lines can be performed 
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quickly and reliably. The preferred sites for insertion are the proximal tibia, 
followed by the distal tibia and distal femur. In the emergent situation, most 
medications can be administered through the IO line and onset of action is 
similar to venous administration.

Internal jugular central line (a), femoral vein central line (b), and 
saphenous cutdown (c) are all very good methods of establishing IV access 
in many critically ill adults and some pediatric patients but require both 
greater skill and time. IO access is proven to be quick and reliable in the 
pediatric population and should be utilized when peripheral access is dif-
ficult to obtain in an unstable patient. A large-bore IV in the antecubital 
fossa (d) is also a good method of vascular access, but peripheral access was 
not obtained in this individual.

337. The answer is a. Epiglottitis is a life-threatening inflammatory condi-
tion of the epiglottis, aryepiglottic, and paraglottic folds. The etiology is usu-
ally infectious, with Haemophilus influenzae type b (Hib) as the classic and 
most common etiology before the introduction of the H influenzae type b 
vaccination. Most cases now appear in adults and nonimmunized children. 
Epiglottitis is most commonly seen as secondary infections following viral 
illnesses (the most notorious was primary varicella before the widespread 
use of that vaccine). Signs and symptoms include a prodromal period of 
1 to 2 days with high fever, dysphagia, pooling of secretions, and dyspnea. 
Patients usually sit in an erect or “tripod” position, leaning forward with 
neck extended to provide the maximum diameter of the airway. Radiographs 
of the neck may show the classic thumbprint sign of an enlarged, inflamed 
epiglottis, although a CT scan of the neck may delineate the condition fur-
ther. However, CT scans are typically difficult to obtain because of the fact 
that patients are not stable enough to leave the ED and need continuous 
monitoring in case of airway compromise. The classic approach to a patient 
with suspected epiglottitis is to leave them in their caretaker’s arms, try to 
avoid agitating them, and call immediately for ENT (ear, nose, and throat) 
and anesthesia assistance in the ED. Direct laryngoscopy in the ED is contra-
indicated because it may induce laryngospasm. These patients require direct 
visualization, often only in the OR, with the appropriate surgical service pre-
pared to place a surgical airway emergently. The lone emergency physician 
should have multiple airway adjuvants ready when intubating these patients. 
The patient should be sedated but paralytic medications should be avoided 
during the intubation procedure. IV antibiotics and steroids are indicated to 
help treat the infection and decrease swelling.
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Retropharyngeal abscesses (b) may present somewhat similarly but not 
typically in the same level of extremis as this patient. The classic physical 
examination finding is an inability to extend the neck because this stretches 
the inflamed prevertebral soft tissue area. Retropharyngeal abscess should 
be suspected when there is a widened prevertebral soft tissue stripe on the 
lateral neck film. EBV pharyngitis (c) may present with erythema or exu-
date of the tonsils, dysphagia, fever, and cough. In addition, patients may 
be very uncomfortable and moderately ill appearing, but will typically not 
present with airway compromise and hypoxia. In addition, clinical mono-
nucleosis is usually a condition of older children and adolescents. Ludwig 
angina (d) is an infection of the submandibular space. Peritonsillar abscess 
(e) is often a secondary infection of strep throat and will present with  
trismus, difficulty swallowing, and fever.

338. The answer is d. Bronchiolitis is a common cause of respiratory  
distress in infants, especially younger than 6 months, and the most commonly 
cause is the respiratory syncytial virus (RSV). Diagnosis is made clinically 
on the basis of the constellation of symptoms. Patients at risk of increased 
disease severity are those who have chronic lung disease (especially ex- 
preemies), complex congenital heart disease, or an immunocompromised 
state. These patients are eligible for receiving palivizumab, an injectable anti-
body that confers passive immunity and can reduce the likelihood of severe 
lower respiratory tract disease caused by RSV in susceptible individuals. 
RSV bronchiolitis presents similarly to other viral illnesses including rhino-
virus, parainfluenza virus, coronavirus, echovirus, and Coxsackie virus. The 
clinical condition of bronchiolitis is caused by RSV in approximately 70% of 
cases, especially during the peak months of November to April. The diagno-
sis is confirmed by a rapid antigen test of a nasal aspirate, but this is typically 
only useful in patients whose diagnosis is unclear or in whom management 
may be different based on concomitant conditions. Management is largely 
supportive with IV hydration and high-flow oxygen to improve minute  
volume. Respiratory precautions are necessary to limit transmission.

Foreign body aspiration (a) can happen in infants of this age and, if 
undetected initially, can cause similar symptoms. Often, a radiograph will 
show an ingested object or stridor may be present. It is believed that bron-
chiolitis is a precursor to asthma (b) and that infants who develop bron-
chiolitis are more likely to develop asthma as they get older, though the 
diagnosis of asthma does not apply to someone with their first wheezing  
episode at this age. Pneumococcal pneumonia (c) is the predominant 
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cause of bacterial pneumonia in this age group although the incidence 
has declined with the consistent administration of Prevnar (pneumococ-
cal conjugate vaccine). This patient would have received two doses of the 
vaccine by this age if his immunizations are up-to-date. Pneumococcus can 
result as a secondary infection as well but this clinical scenario is classic for 
bronchiolitis. Parvovirus B19 (e) is the etiologic agent of Fifth disease. Fifth 
disease is a mild illness that occurs most commonly in children. The child 
typically has a fever associated with a “slapped-cheek” appearance to the 
face and a lacy red rash on the trunk and limbs.

339. The answer is b. There were recent changes in the Pediatric Advanced 
Life Support (PALS) recommendations regarding ETTs. Previously, 
uncuffed ETTs were recommended for all patients younger than 8 years. 
This was based on the anatomical consideration that the narrowest part 
of the airway in children is the subglottic area whereas in adults it is the 
glottis (larynx) itself. Though this is true, it has become clear through 
further research that cuffed tubes are preferable for providing a better 
seal without an increased risk for endothelial damage from overinfla-
tion of the balloon. Cuffed ETTs also allow better ventilation in patients 
with poor lung compliance. It is important not to blow the balloon up to 
a pressure greater than 20 cm H2O with this complication in mind. There 
are two acceptable methods for choosing the appropriate cuffed ETT size. 
One relies on the length-based resuscitation tape that should be available 
and utilized in the resuscitation of all small children. The other utilizes a 
formula that has been endorsed by the American Heart Association for cal-
culation of the appropriate tube size for a cuffed tube is ETT size (mm of 
internal diameter of tube) = (age in years/4) + 3. The calculation in this 
patient would yield a size of 4.0 mm for a cuffed tube.

To calculate the size of an uncuffed ETT, the calculation is as fol-
lows: size (in mm) = (age in years/4) + 4. That would yield an ETT size of  
5.0 mm for an uncuffed tube. This is not one of the choices. All other 
answer choices (a, c, d, and e) are incorrect.

340. The answer is c. Foreign body ingestion and aspiration are com-
mon in this age group with peak occurrence between 6 months and 4 years. 
In this patient, the position of the coin on the anterior-posterior chest film 
aids with the diagnosis. When the coin is in the esophagus, it is seen head-on  
in the AP projection. When it is localized in the trachea, it is seen in the 
sagittal plane because the cartilaginous tracheal rings in children are 
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incomplete and remain open posteriorly, causing the coin to sit sagittal or 
sideways. After assessing the patient’s airway and breathing, it is impor-
tant to assess characteristics of the foreign body ingested. Ingested foreign 
bodies usually get obstructed in three common locations—thoracic inlet 
(60%-80%), at the gastroesophageal junction (10%-20%), and at the aortic 
arch (5%-20%). A good way to remember this is by their level in the spine—
C4-C6, T8, and T4, respectively. Once they pass the pylorus, most foreign 
bodies pass through the remainder of the GI tract. Objects larger than  
2 × 5 cm, sharp objects (ie, needles, tacks, etc), or disc batteries should be  
considered for emergent removal.

Although foreign body aspiration (a) is a possibility, the position of the coin 
in the radiograph and the absence of respiratory symptoms make this diagno-
sis unlikely. If there is a suspicion for an aspirated foreign body, the patient 
should undergo bronchoscopy. Bronchospasm (b) occurs as a reaction to aspi-
rated foreign bodies and should always be considered in patients presenting 
with cough or respiratory symptoms. Patients with epiglottitis (d) classically 
present with drooling and assume a “tripod position” to assist their breathing 
and will often show evidence of respiratory distress. Allergic reaction (e) is 
unlikely given the absence of dermatologic or respiratory symptoms.

341. The answer is e. This is a case of laryngotracheitis or croup. It is 
the most common cause of stridor and upper respiratory obstruction in 
children 6 months to 3 years old. It usually begins with constitutional 
symptoms and subsequently patients develop the characteristic “seal-like” 
cough. The etiology is most commonly the parainfluenza virus. Diagnosis 
is usually clinical. Treatment includes steroids which help decrease laryn-
geal edema. Dexamethasone is the most commonly used. Most steroids 
have an onset of within 6 hours. For severe croup (marked stridor at rest, 
respiratory distress leading to agitation of child), racemic epinephrine is 
administered due to its quick onset to decrease bronchospasm and mucosal 
edema. After administration of racemic epinephrine, patients should be 
observed for 3 to 4 hours to assure that the disease does not progress, which 
was previously thought to be due to rebound from the medication. Some 
home-based treatments, such as taking a child outdoors to breathe cool 
air or into the bathroom to breathe the steam produced when running hot 
water in the shower both seem to aid in symptomatic relief, but have not 
been supported by evidence-based studies.

Radiographs of the chest (a) to evaluate for pneumonia and the soft 
tissues of the neck (c) are not indicated in patients presenting with classic 
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findings for croup. A CBC and blood culture (b) are of no utility in a patient 
with this classic viral illness. Antibiotics (d) are not effective in patients 
with a viral illness.

342. The answer is d. The ECG shows a narrow complex tachycardia at  
300 beats/minute with no variability and absent P waves. This is diagnostic 
of supraventricular tachycardia (SVT). SVT is the most common patho-
logic arrhythmia of childhood. It is sometimes confused with sinus tachy-
cardia, which presents at a rate of less than 225 beats/minute in infants 
and less than 150 beats/minute in older children and adults. This finding, 
coupled with variability with respirations and evidence of normal P waves, 
will prove to be useful in differentiating sinus tachycardia from SVT. This 
dysrhythmia is typically well tolerated in young children and infants. SVT 
will often present with a history of pallor, poor feeding, tachypnea, and 
lethargy, or irritability. Older children will describe palpitations, light-
headedness, and shortness of breath. Signs of congestive heart failure or 
shock may be present. SVT can occur in children with no structural lesions 
and is associated with fever, infection, or sympathomimetic drugs (ie, cold 
medicine or bronchodilators), but is most often idiopathic. Stability is the 
most important factor in managing patients with SVT. Stable patients usu-
ally have normal mental status and only mild symptoms. Unstable patients 
typically present in congestive heart failure or shock. Adenosine is safe and 
effective and has a short half-life. It is the first-line therapy in patients with 
stable SVT. It must be administered rapidly through a large-bore IV in a 
vein as close to the heart as possible (antecubital is classic and generally 
adequate) and followed by a 10- to 20-mL normal saline bolus using the 
double stopcock method to flush it quickly. Adenosine will block conduc-
tion at the atrioventricular (AV) node leading to a brief period of asystole, 
which can be very disconcerting to those receiving or administering the 
medication.

Synchronized cardioversion (a) is the treatment for any unstable 
patient or when other treatment options failed. Sedation should be pro-
vided prior to any cardioversion. Carotid massage (e) is not recommended 
in children owing to the concerns of causing an intimal tear and has also 
been shown to not be as effective in younger children. The preferred vagal 
maneuver for children is applying ice to the infant’s face without occlud-
ing the airway. Verapamil (b) should be avoided in infants because it can 
cause potentially lethal hypotension. Defibrillation (c) is the treatment for 
patients in ventricular fibrillation or pulseless ventricular tachycardia.
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343. The answer is a. Paraphimosis is a true urological emergency. It 
occurs when the foreskin of an uncircumcised male is retracted beyond 
the glans and not returned to its normal position. Ensuing congestion 
and edema make it difficult for it to be retracted back to its normal 
position. Manual reduction is the first-line treatment for paraphimosis 
after appropriate analgesia is provided. Manual reduction is performed 
by placing your thumbs over the glans as you attempt to gently pull 
the engorged foreskin tissue back over the head of the penis. Ice can 
be applied to the penis to help decrease swelling. In addition, a dorsal 
penile nerve block can be used for analgesia making it easier to perform 
a manual reduction.

Dorsal slit (b) should be considered after the initial attempts at manual 
reduction have failed and typically in consultation with a urologist. Topi-
cal lidocaine (c) is not described for treatment of this condition. Topical  
steroids (e) can be considered in the treatment of phimosis, not paraphimosis. 
Catheterization (d) is rarely indicated as most paraphimoses are retractable 
in the ED and urinary retention is uncommon.

344. The answer is a. The patient’s clinical presentation is very concerning 
for malrotation with midgut volvulus. Malrotation occurs when there is an 
inappropriate fixation of the intestines at the ligament of Treitz during fetal 
life. Signs and symptoms of malrotation may be nonspecific and include  
bilious vomiting and abdominal distension. Most cases present in the first 
year of life. The most catastrophic presentation of malrotation occurs when 
the abnormally fixed mesentery twists around itself and the superior mes-
enteric artery. This rotation can lead to bowel infarction, shock, sepsis, and 
death, all of which can occur within a few hours. The definitive diagnostic 
study of choice is an upper GI series. Contrast in the gut will fail to dem-
onstrate the classic “C-loop” of the four parts of the duodenum and instead 
show the “corkscrew” appearance classic of this condition.

Ultrasound (b) is not the imaging modality of choice for malrotation. 
It is commonly used to diagnose pyloric stenosis. Some physicians begin 
the workup with a plain film of the abdomen (c) looking for air-fluid levels, 
dilated loops, or pneumatosis coli that can be seen in patients with severe 
distention. The classic plain film finding is that of the “double bubble.” 
However, plain films are less sensitive and specific than an upper GI series 
and couldn’t be used as a definitive diagnostic study. CBC, electrolytes, and 
urine analysis (d) will not provide sufficient information to rule this disease 
out but may show electrolyte abnormalities, dehydration, leukocytosis, and 
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elevated specific gravity. Serum lactate (e) rises late in the disease process 
and is an indicator of ischemia.

345. The answer is e. The patient’s presentation and radiographic find-
ings are consistent with a supracondylar fracture. Supracondylar fractures 
are the most common type of elbow fracture in children and important to 
recognize early because of the risk of injury to the arteries and nerves 
that pass through this area. Patients typically present with pain, swelling, 
and decreased range of motion with the arm held in adduction. Most frac-
tures occur after a fall on an outstretched hand with the distal humerus 
displacing posteriorly. Posterior fractures are classified in three categories. 
Type I fractures show only an increased anterior fat pad sign and evidence 
of a posterior fat pad that is always pathologic, although not specific for 
this condition. Type II fractures have an obvious nondisplaced fracture. 
Type III show posterior displacement of the capitulum and have no cortical 
contact between the fracture fragments. Types II and III require operative 
reduction and fixation. The most serious complication of supracondylar 
fractures is Volkmann ischemic contracture. This occurs when high-
pressure builds up in the forearm compartments leading to a compartment 
syndrome. It can also be caused by kinking of the brachial artery with sub-
sequent ischemia if not repaired. If the condition is not addressed, there 
is potential for permanent damage to nerves and muscles of the forearm 
leading to contractures. Patients who develop pain upon passive extension 
of the fingers, forearm tenderness, or refuse to open the hand have a very 
high risk of developing this condition.

Ulnar nerve injury (c) is rare in supracondylar fractures. The most 
commonly injured nerve is the anterior interosseous nerve. Brachial artery 
transection (a) is uncommon and generally results in a pulse deficit on 
examination. Malunion (b) and arthritis (d) are far less common and less 
serious sequelae than contractures.

346. The answer is b. The physis, or growth plate, is a common site of  
fractures in pediatric patients. The most widely used system of classification 
for these fractures is the Salter-Harris classification. In this system, there 
are five classifications of injuries. In general, the higher the Salter-Harris 
classification, the worse the prognosis and the higher the chance for growth 
arrest. This x-ray reveals a Salter-Harris type II fracture that involves 
the physis and meta-physis. Salter-Harris II is the most common type, 
accounting for approximately 75% of fractures involving the growth plate. 
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Salter-Harris I occurs when the fracture involves the growth plate. There 
may be no radiographic evidence of these fractures. This injury should 
be suspected in any patient who is tender around the physis of a bone in  
the absence of obvious radiographic fracture. Treatment for this injury 
includes early immobilization and referral. Prognosis is usually good. 
Salter-Harris III occurs when a fracture breaks through the growth plate 
and into the epiphysis. Salter-Harris IV involves the metaphysis, physis, and 
epiphysis. Salter-Harris V is a crush injury to the growth plate and has a 
high potential for growth arrest (Figure).

Salter-Harris  Fracture  Clas s ification

Type

I

II

III

IV

V

Characteris tics

S  - S lipped
Epiphysea l s lip, separa tion through the  phys is  (growth pla te )
Excellent prognos is , managed nonopera tive ly

A - Above  growth plate
Fracture  through a  portion of the  phys is  (growth pla te ) tha t
extends  through the  metaphys is
Excellent prognos is , managed nonopera tive ly

L - Lower than growth plate
Fracture  through a  portion of the  phys is  (growth pla te ) tha t
extends  through the  epiphys is  and into the  joint
Often uns table

T - Through the  growth plate
Fracture  across  the  metaphys is , phys is  (growth pla te ), and
epiphys is
Prone  to limb length discrepancies

ER - ERas ure  of growth plate
Crush injury to the  phys is  (growth pla te )
Prone  to limb length discrepancies

(Courtesy of Adam J. Rosh, MD and Rosh Review.)
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All other answer choices (a, c, d, and e) are incorrect based on this 
information.

347. The answer is c. The optimal study of choice when assessing for a pos-
sible acute stroke in children is MRI/MRA of the head and neck with dif-
fusion weight imaging as it is more sensitive for early ischemia. The most 
common risk factor for arterial ischemic strokes is an arteriopathy, which 
is any disease process that affects arteries. Arteriopathies include nontrau-
matic dissection, vasculitis, moyamoya, postvaricella arteriopathy/vascu-
litis, transient cerebral arteriopathy, primary vascular disorder, and sickle 
cell disease. A recent minor infection (ie, viral URI) is a positive predictor 
of arteriopathies. This has been thought to be due to infection promoting 
systemic procoagulant effects and local inflammation leading to vascular 
injury, both of which contribute to thrombosis. Arterial ischemic strokes 
most frequently affect males, 5 to 9 years of age, and involve the middle cere-
bral artery, which results in the most common presentation of hemiplegia.

Cerebral angiography (a) should be pursued in any spontaneous intra-
cerebral hemorrhage in young patients. LP (b) is useful in the diagnosis of 
stroke mimics, such as meningitis, acute subarachnoid hemorrhage or idio-
pathic intracranial hypertension, but is not the diagnostic study of choice 
for acute ischemic stroke. CT (d) may be falsely negative in up to 12.5% 
and is not sensitive for early ischemia. Also, though it does not pertain to 
the mentioned vignette, CT is not sensitive for ischemia that involves the 
posterior circulation of the brain and MRI/MRA should be used if suspect-
ing stroke in this region. PET scans (e) are not very useful in diagnosing 
acute ischemia as it is a test for brain function; the radionuclide tracer accu-
mulates in areas with more blood flow and glucose consumption function, 
indicating areas of higher levels of activity. This is not very helpful in the 
acute setting but can be used in identifying sub-acute or chronic areas of 
ischemia as there will be less radionuclide uptake in these regions.

348. The answer is b. Patients with sickle cell disease in whom a stroke is sus-
pected, exchange transfusion should be started immediately to treat the acute 
stroke. The exchange transfusion should not be delayed until confirmation of 
stroke is made through MRI or any further imaging. A partial run of exchange 
transfusion is adequate in order to obtain confirmatory imaging as long as a 
hemoglobin level of 10 is reached; studies have shown that the blood viscosity 
at this hemoglobin level prevents further clumping of sickled red blood cells, 
thus decreasing the likelihood of new or further stroke development.
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Aspirin 3 to 5mg/kg (a) may be started if anti-thrombotic or throm-
bolytic medication is not used and there is no contraindication to its use 
(ie, intracranial hemorrhage). IV tPA (c) is not approved for use in chil-
dren by the FDA as safety data in the pediatric population is lacking. It 
may be considered in an adolescent who otherwise meet criteria for use in 
adults, but should be utilized after emergent consultation with a neurolo-
gist who has expertise in acute stroke management. Current recommen-
dations are the use of low molecular weight heparin (e) or unfractionated 
heparin (d) for up to 1 week after an ischemic stroke. Anticoagulation 
rather than anti-platelet therapy is recommended for those patients with 
strokes whose etiology is confirmed to be either due to a cardioembolic 
source or extracranial dissection. This differs from those with sickle cell 
disease in which etiology of stroke development is due to the clumping 
together of the sickled red blood cells, leading to obstruction within the 
blood vessel.

349. The correct answer is b. The measles virus causes a highly con-
tagious airborne disease that infects approximately 20 million annually, 
mainly in the developing countries of Asia and Africa. Measles classically 
presents with the “three C’s” of cough, coryza, and conjunctivitis. This is 
usually accompanied with a maculopapular rash that starts on the head 
and then spreads to the trunk and extremities. The patient will likely have 
a fever for 4 to 7 days prior to the rash onset. Koplik spots (tiny white 
spots surrounded by a red ring present on the buccal mucosa) are pathog-
nomonic but present for less than a day and therefore may not be found on 
examination.

Roseola (a) is caused by human herpesvirus 6 (HHV-6) and begins 
with sudden onset of high fever. The fever will subside after a few days 
followed a rose-colored maculopapular rash on the trunk that spreads to 
the legs and neck once the child is afebrile. The rash resolves within 1 to  
2 days. Patients with roseola are well-appearing. Erythema infectiosum 
(c), also known as “Fifth’s disease,” is a childhood exanthem caused by 
Parvovirus B19. It usually starts with cold-like symptoms (ie, cough and/
or rhinorrhea) and a low-grade fever, followed shortly by the development 
of a rash. Infected patients are generally well-appearing. The associated 
rash is most prominent on the face and the patient appears to be flushed 
with reddish cheeks (slapped cheeks). The rash can also presents on the 
upper arms and torso. This rash can last from a few days up to a couple 
weeks. The patient is not contagious until the rash develops. Rubella virus  
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(d) presents with a fever and rash that starts on the head and spreads to the 
trunk and limbs and is also accompanied by posterior cervical lymphade-
nopathy (which the patient described in this question does not display). 
Rubella infections also do not typically have associated cough, coryza, and 
conjunctivitis as seen with measles infections. Varicella (e) is a childhood 
exanthem caused by the varicella-zoster virus. It usually starts with non-
specific constitutional symptoms, such as a low-grade fever and malaise 
for 1 to 2 days, which is then proceeded with an extremely pruritic, vesicu-
lar rash. When inspecting the rash, it is characteristic to find lesions in 
multiple stages.

350. The correct answer is c. For infants less than 1 year of age or those 
who have a contraindication to receiving the measles vaccine, measles IG 
should be administered within 72 hours.

Children older than 1 year of age who are not immunized against mea-
sles should receive the vaccine (b) within 72 hours of exposure provided 
there is no contraindication (ie, immunocompromised state, previous reac-
tion to the vaccine). Supportive care (a) and respiratory isolation (d) are 
appropriate for individuals with active disease, but not indicated for expo-
sure. Obtaining a serum IgM level (e) is not an element of post exposure-
prophylaxis and therefore not required for nonimmunized individuals with 
recent measles exposure.

Recommended Readings

Centers for Disease Control and Prevention, Measles Vaccinations. http://
www.cdc.gov/measles/hcp/. May 7, 2015.

Crain E, Gershel J, and Cunningham S. Clinical Manual of Emergency  
Pediatrics. 5th ed. Cambridge University Press, 2011.

Donoghue AJ, Berg RA, Nadkarni V. Chapter 10. Pediatric resuscitation. In: 
Marx JA, Hockberger RS, Walls RM, et al. eds. Rosen’s Emergency Medi-
cine: Concepts and Clinical Practice, 8th ed. Philadelphia, PA: Saunders, 
2014.

Fleisher G and Ludwig S. Textbook of Pediatric Emergency Medicine. 6th ed. 
Lippincott Williams & Wilkins, 2010.

Krug S. Clinical Pediatric Emergency Medicine. Retrieved from www 
.clinpedemergencymed.com.

Rosh_CH11_p347-p384.indd   383  12/29/15   11:58 AM



384  Emergency Medicine

Morgan L. Evaluation and management of the child with suspected acute 
stroke. Clinical Pediatric Emergency Medicine. 2015;16.1:29-36.

Oliveira CF,  Nogueira de Sá FR, Oliveira DS, et al. Time- and fluid- 
sensitive resuscitation for hemodynamic support of children in septic 
shock. Pediatr Emerg Care. 2008;24(12):810-815.

Shah B and Lucchesi M. Atlas of Pediatric Emergency Medicine. 2nd ed. 
McGraw Hill, 2012.

Rosh_CH11_p347-p384.indd   384  12/29/15   11:58 AM



385

Vaginal Bleeding

Questions

351. A 23-year-old woman presents to the emergency department (ED) 
with irregular menstrual bleeding. She denies any abdominal pain, dizzi-
ness, or palpitations. Her last menstrual period (LMP) was 2 weeks ago 
with normal flow and duration. Which of the following ancillary tests is 
most critical in defining the differential diagnosis for this patient?
a. Type and screen
b. Coagulation panel
c. b-Human chorionic gonadotropin (b-hCG)
d. Complete blood count (CBC)
e. Orthostatic vital signs

352. A 30-year-old G2P2 woman with a history of Chlamydia presents to 
the ED with acute onset of severe lower abdominal pain associated with 
vaginal bleeding that began 2 hours prior to arrival. She denies any prior 
medical history but does report having a tubal ligation after the birth of her 
second child. Her vitals are significant for a blood pressure (BP) of 90/60 mm 
Hg and heart rate (HR) of 120 beats/minute. On physical examination, 
her cervical os is closed and she has right adnexal tenderness with blood 
in the posterior vaginal vault. Given this patient’s history and physical 
examination, which of the following is the most likely diagnosis?
a. Heterotopic pregnancy
b. Pelvic inflammatory disease (PID)
c. Placenta previa
d. Ectopic pregnancy
e. Abruptio placentae
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The following scenario applies to questions 353 and 354.

A 28-year-old G4P3 woman at 36 weeks gestational age presents with 
sudden onset, severe abdominal pain associated with vaginal bleeding after 
she was involved in a motor vehicle collision (MVC). She denies associated 
uterine contractions. She reports loss of fetal movements shortly after the 
onset of pain. All three of her previous children were born via cesarean 
section. Her vitals are significant for a BP of 70/40 mm Hg and a HR of 
140 beats/minute.

353. Which of the following is the most likely diagnosis?
a. Uterine rupture
b. Premature labor
c. Placenta accreta
d. Placenta previa
e. Ruptured ovarian cyst

354. What is the most appropriate next step in her management?
a. Check fetal heart tones with bedside ultrasound
b. Perform a speculum examination
c. Establish intravenous (IV) access and begin fluid resuscitation
d. Administer intramuscular morphine
e. Administer IV tocolytics

355. A 24-year-old G2P0010 woman in her second trimester of pregnancy 
presents to the ED with vaginal spotting for the past 1 day. She denies any 
abdominal pain and is otherwise in her usual state of health. Her vital signs 
are BP of 120/65 mm Hg, HR of 76 beats/minute, respiratory rate (RR) of 
16 breaths/minute, and temperature of 98.9°F. Which of the following is the 
most likely cause of this patient’s symptoms?
a. Ectopic pregnancy
b. Placenta previa
c. Abruptio placentae
d. Uterine rupture
e. Ovarian torsion
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356. A 24-year-old G3P1112 woman presents to the ED with vaginal 
bleeding and passage of blood clots after having a home delivery 
approximately 2 hours prior to arrival. She was in labor for more than 12 hours. 
Her vital signs include a BP of 110/70 mm Hg, HR of 120 beats/minute, 
RR of 14 breaths/minute, and oxygen saturation of 99% on room air. She 
is afebrile and in mild distress. Pelvic examination is significant for a large 
and boggy uterus. What is the most likely diagnosis?
a. Genital tract trauma
b. Endometritis
c. Uterine atony
d. Ectopic pregnancy
e. Uterine inversion

357. A 40-year-old G1P0101 woman presents to the ED with suprapubic 
pain and general malaise for the last 3 days. Her past medical history is 
significant for an emergency cesarean section 2 weeks ago without any 
other gynecologic history. Her vital signs include BP of 100/60 mm Hg, 
HR of 115 beats/minute, and a temperature of 101°F. Her abdomen is soft 
with significant suprapubic tenderness to light palpation, but no rebound 
or guarding. Pelvic examination reveals a scant amount of dark red vaginal 
blood and yellow discharge. What is the most likely diagnosis?
a. Uterine atony
b. Retained products of conception
c. Uterine inversion
d. Endometritis
e. Ovarian torsion
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358. A 17-year-old woman presents to the ED with nausea and vomiting. 
Her LMP was 9 weeks ago and has had “morning sickness” over the past 
several weeks. For the past 1 week her nausea and vomiting has been so 
severe that she is unable to tolerate more than a few sips of water or juice. 
Her vitals include BP of 190/100 mm Hg, HR of 110 beats/minute, and 
temperature of 99°F. Her uterine fundus is palpable at the umbilicus. Urine 
pregnancy test is positive and the following sonographic image is obtained. 
What is the most likely diagnosis?

a. Ectopic pregnancy
b. Hydatidiform mole
c. Ovarian torsion
d. Abruptio placentae
e. Intrauterine twin pregnancy

359. A 25-year-old G1P0 woman presents to the ED with vaginal bleeding. 
She had a positive home pregnancy test, however has yet to be evaluated by 
a physician. She does not know her LMP. She denies a history of trauma or 
any other associated symptoms. She reports using two absorbent pads per 
hour and denies passing fetal tissue. On physical examination, her cervical 
os is open. Which of the following is the most appropriate diagnosis?

(Reproduced with permission from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine. New York, NY: McGraw-Hill, 2002: 272.) (Courtesy of Robin Marshall, MD.)
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a. Threatened abortion
b. Complete abortion
c. Inevitable abortion
d. Incomplete abortion
e. Missed abortion

360. A 33-year-old G3P2002 woman presents to the ED complaining of 
vaginal bleeding that started earlier in the day. She has used two pads 
over the last 12 hours. She describes mild lower abdominal pain. Her BP 
is 105/75 mm Hg, HR is 78 beats/minute, RR is 14 breaths/minute, and 
temperature is 98.9°F. Pelvic examination reveals clotted blood in the 
vaginal vault with a closed cervical os. Transvaginal ultrasound documents 
an intrauterine pregnancy. Which of the following is the correct diagnosis?
a. Threatened abortion
b. Complete abortion
c. Inevitable abortion
d. Incomplete abortion
e. Missed abortion

361. A 28-year-old woman presents to the ED with heavy menstrual 
flow for the last 2 days with passage of blood clots. She reports using 
approximately two pads every hour. The patient states that she has 
occasional metromenorrhagia in the past and has been treated with oral 
contraceptives. She reports feeling light-headed, however denies syncope, 
palpitations, chest pain, abdominal pain, or weakness. Her initial vital signs 
include a BP of 135/70 mm Hg, HR of 96 beats/minute, RR of 14 breaths/
minute, and oxygen saturation of 99% on room air. The patient is obese 
and has a pronounced hairline. Which of the following conditions is most 
consistent with this patient’s history and physical examination?
a. Intrauterine pregnancy
b. Polycystic ovarian syndrome (PCOS)
c. Ectopic pregnancy
d. Follicular cyst rupture
e. Corpus luteum cyst rupture
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362. A 22-year-old woman presents to the ED with diffuse pelvic pain and 
vaginal bleeding. She has a history of dysmenorrhea. She also reports pain 
with defecation and dyspareunia. She has felt this way before, but that the 
pain has now worsened and is intolerable. Her abdomen is soft with normal 
bowel sounds. There is no rebound, guarding, or costovertebral tenderness. 
Her pelvic examination is significant for blood in the posterior vaginal 
vault, a closed os and no palpable masses or cervical motion tenderness. 
Which of the following is the most likely diagnosis?
a. Ureteral colic
b. Pregnancy
c. Ruptured ectopic pregnancy
d. Endometriosis
e. Appendicitis

363. A 22-year-old woman presents to the ED with vaginal bleeding 
that began earlier in the day. Her LMP was 3 weeks ago and she denies a 
history of metromenorrhagia. Her vital signs are within normal limits. A 
pelvic examination is performed. Her cervical os is closed and small clots 
are noted in the posterior vaginal vault. She denies adnexal and cervical 
motion tenderness. She has mild abdominal cramps but no localizing pain. 
Her pregnancy test is negative. What is the most likely diagnosis?
a. Threatened abortion
b. Normal menstruation
c. Ectopic pregnancy
d. Dysfunctional uterine bleeding
e. Pelvic inflammatory disease (PID)

364. A 26-year-old G1P1001 woman presents to the ED with vaginal 
spotting for the last 3 days associated with occasional left-sided pelvic pain. 
Her physical examination includes a closed cervical os, scant blood within 
the vaginal vault and left adnexal tenderness. Given this patient’s history 
and physical examination, you suspect an ectopic pregnancy. In addition 
to a quantitative b-hCG, which of the following laboratory tests may be 
helpful in confirming this diagnosis?
a. Estrogen level
b. Follicle-stimulating hormone (FSH) level
c. Thyrotropin (TSH) level
d. Progesterone level
e. CBC
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365. A 28-year-old G2P0010 woman presents to the ED complaining 
of vaginal spotting. She had a positive home pregnancy test 2 weeks ago. 
Pelvic examination is performed and reveals blood in the vaginal vault 
and a closed internal os. Transvaginal ultrasound confirms an intrauterine 
pregnancy with a gestational age of 11 weeks. Her BP is 130/75 mm Hg, 
HR is 82 beats/minute, RR is 16 breaths/minute, and temperature is 99.1°F. 
Laboratory results reveal a WBC 10,500/µL, hematocrit 40%, platelets 
225/µL and blood type B-negative. Which of the following is the most 
appropriate intervention prior to discharge from the ED?
a. Administer 50 mcg of anti-D immune globulin
b. Administer 2 g of IV magnesium sulfate
c. Administer IV penicillin G
d. Administer oral ferrous sulfate
e. Administer 1 unit of packed red blood cells (PRBCs)

366. A 6-year-old girl presents to the ED with her mother who is concerned 
that the child is being sexually abused. The mother noted a small amount 
of malodorous blood in the child’s underwear on the day of presentation. 
The patient denies complaints, including history of abuse. Your external 
physical examination is unremarkable. Which of the following statements 
is true?
a. A pelvic examination should never be performed in the ED on a pediatric 

patient.
b. The patient should be transferred to a certified sexual assault center for evidence 

collection.
c. The most likely cause of her symptoms is a vaginal foreign body.
d. The patient should be evaluated for an underlying bleeding disorder.
e. The mother should be reassured that no specific intervention is required.

367. A 70-year-old woman presents to the ED after noticing small amounts 
of vaginal spotting in her underwear over the last several weeks. She is 
sexually active. Pelvic examination reveals a smooth, shiny, and friable 
vaginal epithelium with introital stenosis. There is no vaginal discharge, 
cervical motion tenderness, or adnexal tenderness. What is the most likely 
diagnosis?
a. Pelvic inflammatory disease (PID)
b. Cervicitis
c. Atrophic vaginitis
d. Endometrial cancer
e. Urinary tract infection
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The following scenario applies to questions 368 and 369.

A 28-year old G1P0 woman presents to the ED complaining of sudden onset 
of severe abdominal pain and vaginal bleeding. She is 32 weeks pregnant. 
Her BP is 180/60 mm Hg and HR is 98 beats/minute. She is in distress 
secondary to pain. Her uterus is firm and tender to palpation.

368. What is the most likely diagnosis?
a. Placental abruption
b. Placenta previa
c. Eclampsia
d. Hyperemesis gravidarum
e. Ectopic pregnancy

369. What is the most common risk factor for the development of this 
condition?
a. Hypertension
b. Cocaine use
c. Tobacco use
d. Multiparity
e. Abdominal trauma
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351. The answer is c. A urine or serum b-hCG should be one of the 
first ancillary tests ordered in any female of reproductive age, especially 
in those presenting with vaginal bleeding or abdominal pain regardless 
of their sexual, contraceptive, and menstrual history. A follow-up serum 
quantitative b-hCG is warranted if the urine test is positive. A positive 
urine or serum b-hCG in the setting of vaginal bleeding or abdominal pain 
warrants additional evaluation to determine the status of the pregnancy 
and to exclude ectopic pregnancy. Determining if a patient is pregnant may 
also distinguish between an emergent cause of vaginal bleeding (ie, ectopic 
pregnancy) versus a nonemergent cause (ie, pathologic cervical lesion).

Although a type and screen (a) may be necessary in a patient with 
severe vaginal bleeding and hemodynamic instability, this patient is cur-
rently stable. A type and screen is also indicated if the patient is found 
to be pregnant in order to determine her Rh status. A coagulation panel  
(b) may be considered later in determining if the vaginal bleeding is 
induced by conditions such as von Willebrand disease, a relatively com-
mon cause of menorrhagia. A CBC (d) may be helpful in distinguishing 
such conditions as idiopathic thrombocytopenia purpura and to evaluate 
for anemia. Orthostatic vital signs (e) may help determine if the patient is 
hypovolemic, however is not likely to guide treatment decisions nor is it the 
best first test. Remember the most important initial step is to determine 
pregnancy status.

352. The answer is d. This patient has two risk factors for ectopic preg-
nancy including tubal ligation and previous sexually transmitted infec-
tion (STI). Tubal ligation increases the likelihood of having an ectopic 
pregnancy by providing an outlet for improper implantation of an embryo 
into the abdominal cavity or somewhere outside of the uterus. Chlamydia 
and other STIs also increase the likelihood of ectopic pregnancy due to 
tubal scarring. Extrauterine implantation most commonly occurs in the 
fallopian tubes. As always, determining the patient’s b-hCG status is cru-
cial in the beginning stages of her workup. In a normal pregnancy, the 
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b-hCG doubles every 48 to 72 hours but may only increase by two-thirds 
in ectopic pregnancy. In a stable patient, a transvaginal ultrasound may be 
warranted to determine the size and location of the ectopic and any associ-
ated free fluid indicating associated rupture. b-hCG levels dictate whether 
a transvaginal (> 1500 mIU/mL) or transabdominal (> 6500 mIU/mL) 
approach should be used. Small, nonruptured ectopic pregnancies may be 
treated with methotrexate. However, this patient is hemodynamically com-
promised and has most likely ruptured. Surgical intervention is warranted 
in these cases. Patients with ectopic pregnancies may also present with back 
or flank pain, syncope, or peritonitis. Other risk factors include previous 
ectopic pregnancy, intrauterine device (IUD) use, previous PID, infertility, 
in vitro fertilization (IVF), tobacco use, and recent elective abortion.

Heterotopic pregnancy (a) occurs when there are concurrent intra-
uterine and extrauterine pregnancies. The incidence heterotopic pregnancy 
is approximately 1/30,000 and increases to 1/8000 in women on fertility 
treatments. PID (b) often presents with gradual pelvic pain and vaginal dis-
charge with other systemic signs of an infectious etiology, such as fever and 
chills. Placenta previa (c) occurs when the placenta partially or completely 
overlies the cervical os and usually presents with painless vaginal bleeding 
in the second trimester of pregnancy. Abruptio placentae (e) occurs when 
the placenta separates from the uterine lining and also presents in the sec-
ond or third trimester of pregnancy. Placental abruption is associated with 
painful vaginal bleeding.

353. The answer is a. Uterine rupture is a rare and often catastrophic 
complication of pregnancy that manifests as abdominal pain, loss of uter-
ine contractions, vaginal bleeding, fetal distress and signs of shock. The 
most important risk factor is previous cesarean section. Other risk factors 
include congenital uterine anomalies, multiparity, previous uterine instru-
mentation, and abdominal trauma (such as the case in this scenario). This 
is an obstetric emergency that necessitates emergent surgical intervention 
for stabilization of both mother and child.

Premature labor (b) is not likely to present with hemodynamic insta-
bility and loss of uterine contractions. Placenta accreta (c) occurs when 
the placenta abnormally implants into the uterus and invades deep into 
the uterine wall. This is potentially life-threatening cause of maternal 
hemorrhage that usually manifests as painless vaginal bleeding following 
delivery. Placenta previa (d) occurs when the placenta partially or com-
pletely overlies the cervical os and usually presents with painless vaginal 
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bleeding in the second trimester of pregnancy. Ruptured ovarian cysts 
(e) are possible in pregnant patients. Although ruptured cysts are often 
painful, they are not likely to lead to this degree of hemodynamic insta-
bility. The other more life-threatening causes should be higher up on the 
differential diagnosis.

354. The answer is c. The patient is hemodynamically unstable and likely 
developing hemorrhagic shock, therefore large-bore IV access should be 
established and she requires immediate fluid resuscitation with crystalloid 
and likely will ultimately require colloid infusion.

Fetal survival is dependent on maternal survival. Therefore, the initial 
care should always be directed at the mother. It will be important to check 
the status of the fetus by assessing fetal heart tones ultrasound (a), however 
this should not take precedence. Ultimately a full physical examination, 
including a speculum examination (b) will be necessary however the pri-
mary goal at this point is resuscitation of the mother. Although intramus-
cular morphine (d) will address the patient’s pain, it may in fact be harmful 
to the patient at this point by further dropping her BP. The patient is not in 
labor nor is she experiencing uterine contractions; therefore IV tocolytics 
(e) are of no benefit in this scenario.

355. The answer is b. Placenta previa, a condition where the placenta 
partially or completely overlies the internal cervical os, is the most prob-
able etiology for this patient’s second-trimester painless, vaginal bleed-
ing. This bleeding is rarely severe and the physical examination is usually 
unremarkable except for a gravid uterus. It is important to note, however, 
that bimanual and speculum pelvic examinations should not be done 
until after placenta previa can be ruled out on ultrasound. Transvaginal 
ultrasound can be done because of the wide angle of the probe and low 
probability of penetrating the cervical os. Vaginal examination may then 
be performed with awareness that surgical intervention may be necessary 
to control bleeding.

It is important to emphasize on the importance of the patient’s pre-
sentation regarding painful or painless vaginal bleeding. Although other 
factors may alter pain, in general, it is a useful tool in helping to differenti-
ate the diagnosis. Abruptio placentae (c), uterine rupture (d), and ovarian 
torsion (e) are all painful etiologies of vaginal bleeding. Ectopic pregnancy  
(a) is usually more painful after it ruptures but may present as painless vagi-
nal bleeding in the first trimester.
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356. The answer is c. Postpartum bleeding is classified as early (within 
24-48 hours) or late (up to 1-2 weeks postpartum). Causes of early post-
partum bleeding include uterine atony (the most common cause), genital 
tract trauma, retained products of conception, and uterine inversion. Late 
bleeding episodes may be caused by endometritis or retained products 
of conception. Uterine atony is common after prolonged labor. Physi-
cal examination will reveal a large and boggy uterus and blood in the 
vaginal vault. Treatment consists of bimanual massage and IV oxytocin to 
stimulate uterine contractions. Ergot alkaloids may be given in refractory 
cases.

Although genital tract trauma (a) is a possible cause of early postpar-
tum bleeding, however this patient’s physical examination is more consis-
tent with uterine atony. As explained, endometritis (b) is a late cause of 
postpartum hemorrhage and manifests as fever, abdominal pain, and foul-
smelling lochia with a tender, swollen uterus on examination. Ectopic preg-
nancy (d) is extremely unlikely given this patient’s history of just giving 
birth. Uterine inversion (e) occurs during delivery and is generally due to 
overaggressive traction on the umbilical cord during delivery of the pla-
centa. This is also unlikely given the patient’s physical examination.

357. The answer is d. Postpartum bleeding is classified as early (within 
24-48 hours) or late (up to 1-2 weeks postpartum). Causes of early postpar-
tum bleeding include uterine atony, genital tract trauma, retained products 
of conception, and uterine inversion. Late bleeding episodes may be caused 
by endometritis or retained products of conception. Patients with endo-
metritis most often present with fever, vaginal discharge, general malaise, 
and vaginal bleeding. Upon pelvic examination, the uterus will be soft and 
tender to the touch. The majority of infections are caused by normal vagi-
nal flora, such as anaerobes, enterococci, and streptococci. Patients who 
do not respond to initial antibiotic therapy may warrant broader-spectrum 
coverage and need to be further evaluated for a pelvic abscess or pelvic 
thrombophlebitis.

Uterine atony (a) and uterine inversion (c) are earlier causes of post-
partum bleeding. Although retained products of conception (b) is a pos-
sibility in this patient, her presentation is more likely to be infectious given 
her fever and significant abdominal tenderness. Ovarian torsion (e) gen-
erally presents with sudden onset, unilateral pelvic pain and the physical 
examination will often reveal an enlarged, tender ovary. This patient’s clini-
cal picture is more consistent with an infectious etiology.
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358. The answer is b. Molar pregnancy (hydatidiform mole) is associ-
ated with severe nausea and vomiting (hyperemesis gravidarum), uterine 
size larger than expected for dates, hypertension, and intermittent vaginal 
bleeding or passage of grape-like contents. Risk factors include a previous 
history of molar pregnancy, and very young or advanced maternal ages. Typi-
cal laboratory findings include anemia and a b-hCG higher than expected. 
Pelvic ultrasound classically shows intrauterine echogenic material as 
shown in the figure. Treatment includes dilation and curettage with future 
monitoring and evaluation for the development of choriocarcinoma.

There is no evidence of ectopic pregnancy (a) on the ultrasound image 
shown. Ovarian torsion (c) presents with sudden onset, unilateral pelvic 
pain, and may be associated with nausea and vomiting. There is no evi-
dence of torsion on the image provided. Abruptio placentae (d) presents 
as sudden onset abdominal pain with associated vaginal bleeding in the 
second or third trimester of pregnancy. This is unlikely given the early 
stage of this pregnancy. There is no evidence of intrauterine twin pregnancy  
(e) on the ultrasound image shown.

359. The answer is c. She has an inevitable abortion, which occurs in the 
first-trimester and manifests as vaginal bleeding with an open internal 
cervical os but no passage of fetal products. Determining whether the 
internal os is open can be difficult and is often confused with the normally 
distended external os. In inevitable abortions, dilation and curettage with 
full evacuation of the pregnancy is warranted. The woman is at risk for Rh 
isoimmunization if she is Rh-negative, therefore a type and screen should 
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be obtained. First-trimester vaginal bleeding occurs in approximately 40% 
of pregnancies with approximately half eventually resulting in spontaneous 
miscarriage.

A threatened abortion (a) is defined as any vaginal bleeding with a 
closed os and no passage of fetal tissue during in the first 20 weeks of gesta-
tion. A complete abortion (b) is the passage of all fetal products and prod-
ucts of conception with a now closed os. An incomplete abortion (d) is the 
partial passage of fetal products or products of conception but with an open 
cervical os and some products remaining. A missed abortion (e) occurs 
when a nonviable fetus remains in the uterus with a closed os.

360. The answer is a. In a threatened abortion, the patient has vaginal 
bleeding with a closed internal os in the first 20 weeks of gestation. The 
risk of miscarriage is approximately 35% to 50% depending on the patient 
population and severity of symptoms.

A complete abortion (b) is the passage of all fetal products and products 
of conception with a now closed os. Inevitable abortions (c) have an open 
internal cervical os but no passage of fetal products. An incomplete abortion 
(d) is the partial passage of fetal products or products of conception but with 
an open cervical os and some products remaining. A missed abortion (e) 
occurs when a nonviable fetus remains in the uterus with a closed os.

361. The answer is b. This patient exhibits signs of hyperandrogenism 
and anovulation as evidenced by her history of irregular, heavy menstrual 
periods, and being treated with oral contraceptives. Her physical examina-
tion is consistent with hirsutism, which is a result of increased serum tes-
tosterone. Many of these patients are also obese. For these reasons, PCOS is 
the most probable cause of this patient’s symptoms.

Intrauterine and ectopic pregnancy (a and c) should always be ruled 
out with a b-hCG, however are unlike to lead to this constellation of signs 
and symptoms. Follicular cysts (d) are very common and usually occur 
within the first 2 weeks of the menstrual cycle. Pain is secondary to stretch-
ing of the capsule and cyst rupture. Follicular cysts usually resolve within 
1 to 3 months and do not result in bleeding. Corpus luteum cysts (e) occur 
in the last 2 weeks of the menstrual cycle and are less common. Bleeding 
into the capsule may occur, but these cysts usually regress at the end of 
the menstrual cycle. In general, cysts are usually asymptomatic unless they 
are complicated by rupture, torsion, or hemorrhage. Ultrasound is the pre-
ferred mode of imaging.

Rosh_CH12_p385-p402.indd   398  12/11/15   12:42 PM



Vaginal Bleeding    Answers  399

362. The answer is d. Endometriosis is defined by the presence of endo-
metrial glands and tissue outside the lining of the uterus. This tissue may be 
present on the ovaries, fallopian tubes, bladder, rectum, appendix, or other 
GI tissue. There are many different hypotheses as to how this ectopic tissue 
forms, the most commonly accepted being “retrograde menstruation.” Pain 
most commonly occurs before or at the beginning of menses. Other symp-
toms include dyspareunia and pain with defecation. Clinical suspicions can 
only be confirmed with direct visualization under diagnostic laparoscopy. 
Treatment includes analgesia for acute episodes and hormonal therapy to 
suppress the normal menstrual cycle. Surgical intervention is taken for 
those cases that are truly refractory to these treatments.

Ureteral colic (a) is unlikely given the lack of flank tenderness and uri-
nary complaints. Pregnancy (b) including ectopic pregnancy (c) should be 
ruled out with a quick and easy b-hCG, however both are less likely in this 
scenario. The probability of appendicitis (e) is low given that this patient’s 
abdominal examination is unremarkable.

363. The answer is b. The patient is likely experiencing normal menstru-
ation. It is important to remember that sometimes patients come to the ED 
with benign or normal conditions in which education and reassurance are 
the treatments of choice.

In this case, it is true that her menstrual flow is early, however a one-
time occurrence does not make the diagnoses of dysfunctional uterine 
bleeding (d) or endometriosis. Given her negative b-hCG, an ectopic preg-
nancy (c) or threatened abortion (a) can be ruled out. PID (e) presents 
with fever, abdominal pain, purulent vaginal discharge, and a positive STI 
history, not otherwise asymptomatic vaginal bleeding.

364. The answer is d. Progesterone levels may be helpful in diagnosing ecto-
pic pregnancy. A level of less than 5 ng/mL is highly suggestive of an ectopic 
pregnancy, given that the uterus may not be able to carry the pregnancy. Higher 
levels indicate that embryo implantation inside the uterus is more likely.

Estrogen levels (a) and FSH (b) may prove helpful in distinguishing 
menopausal symptoms or aiding infertile women. TSH levels (c) are useful 
in evaluating women with irregular menstrual flow. A CBC (e) is not help-
ful and not warranted given that this patient is not hemorrhaging.

365. The answer is a. Rh isoimmunization occurs when an Rh-negative 
female is exposed to Rh-positive fetal blood during pregnancy, miscarriage, 
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or delivery. Initial exposure leads to primary sensitization with production 
of immunoglobulin M antibodies placing the current and future pregnancies 
at risk. Patients with threatened abortions, who have Rh-negative blood, are 
at increased risk for Rh isoimmunization and therefore should receive anti-D 
immune globulin. A 50-mcg dose is used prior to 12 weeks gestational age 
and a 300-mcg dose thereafter.

Eclampsia is a syndrome of hypertension, proteinuria, generalized 
edema, and seizures that usually occurs after the second trimester in preg-
nancy and is treated with IV magnesium sulfate (b). There is no indication 
for treatment with antibiotics (c). Ferrous sulfate (d) is used as a supple-
ment to help treat anemia, however this patient is not anemic. This patient 
does not require a blood transfusion (e).

366. The answer is c. Although sexual abuse is possible, a vaginal foreign 
body is a much more common cause of vaginal bleeding in this population. 
This often is due to a small object, such as a bead, piece of cloth or toilet 
tissue in the vaginal vault. This manifests as small amounts of malodorous 
vaginal spotting. The patient requires further work-up to exclude a vaginal 
foreign body, which would need to be removed.

Although pelvic examination may be difficult in the pediatric popula-
tion (a), it is an essential part of the physical examination. This may require 
sedation to adequately visualize the vaginal vault. If there are any signs 
of genital trauma, the proper authorities should be immediately notified. 
Transfer to a certified sexual assault center (b) should be considered in this 
scenario. Abnormally heavy vaginal bleeding may be a presenting symp-
tom of von Willebrand factor (VWF) deficiency (d) however is unlikely 
in a child of this age. Vaginal bleeding is abnormal in a 6-year-old (e) and 
therefore requires further investigation.

367. The answer is c. Up to 40% of postmenopausal women will develop 
atrophic vaginitis, a condition that may cause vaginal dryness, spotting, 
itching, dyspareunia, as well as urinary frequency, urgency, and inconti-
nence. Patients with confirmed atrophic vaginitis may be started on estro-
gen replacement and treated symptomatically with local moisturizers and 
lubricants.

Although the patient is sexually active, the history and physical 
examination are less consistent with PID (a) and cervicitis (b). Many post-
menopausal patients who develop vaginal bleeding are concerned that 
they have developed endometrial cancer (d) and should be referred for 
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outpatient evaluation. However, given the constellation of signs and symp-
toms this is less likely. Urinary tract infection (e) is less likely based on the 
information provided.

368. The answer is a. The patient is experiencing placental abruption, 
which occurs when the placenta prematurely separates from the uterus 
during the second or third trimester of pregnancy. Placental abruption is 
characterized by sudden onset abdominal pain and vaginal bleeding. The 
condition is life-threatening to both the mother and fetus.

Placenta previa (b) occurs when the placenta partially or completely 
overlies the cervical os leading to painless the second or third trimester 
vaginal bleeding. Eclampsia (c) is a syndrome of hypertension, proteinuria, 
generalized edema, and seizures that usually occurs after the second tri-
mester. Hyperemesis gravidarum (d) is a syndrome of severe nausea and 
vomiting associated with weight loss and electrolyte disturbances. Ectopic 
pregnancy (e) can manifest as abdominal pain and vaginal bleeding, how-
ever presents in the first trimester.

369. The answer is a. Hypertension is the most common risk factor for 
the development of placental abruption.

Other risk factors for placental abruption include cocaine use (b), 
tobacco use (c), multiparity (d), abdominal trauma (e), chronic alcohol 
abuse, advanced maternal age, and history of previous placental abruption. 
None of these are the most common.
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Ultrasound in the  
Emergency Department

Questions

370. A 35-year-old woman presents to the emergency department (ED) 
via emergency medical services (EMS) after being involved in an automo-
bile collision. She was the restrained front seat passenger in a car struck on 
the front passenger door with significant cabin intrusion. She required pro-
longed extraction from the vehicle. Pre-hospital vitals include blood pressure 
(BP) 105/80 mm Hg, heart rate (HR) 115 beats/minute, respiratory rate (RR) 
22 breaths/minute, and oxygen saturation 100% on a nonrebreather (NRB) 
mask. Two large-bore IVs were established with 2 L of normal saline (NS) 
infused during extrication and transport. She is amnestic to the event and 
complains of pain in her left forearm and abdomen. Her vital signs are BP 
90/65 mm Hg, HR 140 beats/minute, RR 35 breaths/minute, temperature 
98.9°F, and oxygen saturation 100% on a NRB mask. She is diaphoretic, able 
to answer questions, but is confused. Her abdomen is nondistended, soft, 
and tender to palpation along the left upper and lower quadrants. She has a 

(Courtesy of Mark Favot, MD, RDMS, RDCS)
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4-cm laceration to her left forearm with active oozing of blood. She is neuro-
vascularly intact and no deformities are noted. A third liter of NS is started, 
type O–negative blood is ordered, and the type and cross match is sent to the 
laboratory. Chest and pelvis radiographs are negative for acute injury. You 
obtain a focused assessment by sonography for trauma (FAST) examination, 
shown in the following figure. What is the next best step in the management 
of the patient?
a. Continue intravenous (IV) fluids and obtain a computed tomographic (CT) 

scan of her head
b. Continue IV fluids and obtain a CT scan of her abdomen and pelvis
c. Wait for the hemoglobin result and, if low, administer two units of packed red 

blood cells (PRBCs)
d. Transport the patient to the operating room (OR) for emergent therapeutic 

laparotomy
e. Perform a tube thoracostomy on the left hemithorax by placing a 36 F chest tube 

in the fifth intercostal space in the mid-axillary line

371. A 16-year-old girl presents to the ED complaining of severe, sudden-
onset, sharp pain located in the right lower quadrant (RLQ) that started 
1 hour before presentation. She had a single episode of nonbloody emesis. 
She denies diarrhea, vaginal bleeding, vaginal discharge, urinary frequency, 
or dysuria. The patient denies any sexual activity in her past. She is G0P0 
and her last normal menstrual period (LMP) was 3 weeks ago. Her BP is 
130/75 mm Hg, HR is 115 beats/minute, RR is 18 breaths/minute, tem-
perature is 99.3°F, and oxygen saturation is 100% on room air. She appears 
very uncomfortable and is holding her RLQ. Her abdomen is tender in the 
RLQ with voluntary guarding. Rovsing, psoas, and obturator signs are all 
negative. Pelvic examination shows right adnexal tenderness. There is no 
adnexal mass cervical motion tenderness, or discharge noted. Urine preg-
nancy test is negative. Which of the following statements regarding the 
ultrasound findings in ovarian torsion is correct?
a. Ovarian torsion cannot be ruled out by ultrasonography alone
b. Venous and arterial blood flow detected with Doppler sonography of the ovary 

rules out ovarian torsion
c. Free fluid in the pouch of Douglas rules out ovarian torsion
d. A unilateral, edematous, and enlarged ovary rules out ovarian torsion
e. Presence of an adnexal mass measuring 5 cm in largest diameter rules out 

ovarian torsion
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372. A 23-year-old woman presents to the ED with intermittent abdomi-
nal discomfort located in the left lower quadrant (LLQ) for the past 3 days. 
She denies vomiting, diarrhea, dysuria, vaginal bleeding, or vaginal dis-
charge. The patient states she is sexually active with one partner and her 
LMP was 2 weeks ago. Her BP is 115/70 mm Hg, HR is 75 beats/minute, RR 
is 15 breaths/minute, temperature is 98.6°F, and oxygen saturation is 100% 
on room air. Physical examination is unremarkable. Urine pregnancy test is 
positive. Bedside transvaginal pelvic ultrasound is obtained as seen in the 
figure. Which of the following is the earliest ultrasound finding confirming 
intrauterine pregnancy (IUP)?

a. Gestational sac with visualized endometrial stripe
b. Gestational sac containing yolk sack and embryonic pole with visualized 

endometrial stripe
c. Blighted ovum with visualized endometrial stripe
d. Intra-decidual sign with visualized endometrial stripe
e. Gestational sac containing yolk sac with visualized endometrial stripe
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373. EMS was dispatched to the scene of an unconscious 38-year-old man 
with labored breathing. Paramedics intubate the patient on scene, place two 
large-bore IVs, and began a NS bolus. On arrival, his BP is 70/30 mm Hg, 
HR is 140 beats/minute, temperature is 98.9°F, and oxygen saturation is 
100% on a NRB mask. He is diaphoretic, moving all four extremities spon-
taneously, but he is not following commands. He has distended jugular 
veins and a midline trachea. A single stab wound is noted just below the 
xiphoid process. No abdominal distension is appreciated. Your FAST exam-
ination is shown in the following ultrasound image. What is the next best 
step in the patient’s management?

a. ED resuscitative thoracotomy after placement of a chest tube
b. Immediate transfer to the OR for emergent laparotomy and pelvic binding
c. Immediate transfer to OR for emergent thoracotomy
d. STAT CT scan of the abdomen and pelvis to evaluate for hollow viscus injury
e. Perform a STAT bedside pericardiocentesis

(Courtesy of Mark Favot, MD, RDMS, RDCS)
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374. A 42-year-old woman presents to the ED complaining of right upper 
quadrant (RUQ) abdominal pain, nausea, and vomiting that started 5 
hours before presentation. The pain is sharp and radiates to her right flank 
and back. The pain is constant but also waxes and wanes in intensity. She 
reports sharp pains in her RUQ after eating meals for the past year. Her 
BP is 145/75 mm Hg, HR is 110 beats/minute, RR is 16 breaths/minute, 
temperature is 100.3°F, and oxygen saturation is 100% on room air. Her 
abdomen is nondistended and tender to palpation in the RUQ. When 
the patient tries to inhale during deep palpation of the RUQ, she pauses 
because of extreme pain. You perform a bedside ultrasound scan and see 
the following figure. Her gallbladder wall thickness is measured at 7 mm. 
Which of the following ultrasound findings is not consistent with acute 
cholecystitis?

0.7cm

a. Cholelithiasis
b. Sonographic Murphy sign
c. Dilated common bile duct
d. Gallbladder wall thickening
e. Pericholecystic fluid
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375. A 25-year-old man presents to the ED after sustaining multiple 
gunshot wounds (GSWs) to his face from a long-range shotgun blast. He 
complains of pain across his face, greatest around his right eye. His right 
eye is swollen shut. Therefore, it is difficult to assess his visual acuity. His 
BP is 140/80 mm Hg, HR is 105 beats/minute, RR is 18 breaths/minute, 
temperature is 98.4°F, and oxygen saturation is 100% on room air. There 
are multiple pellet marks across his face with a grouping on his right 
eyelid, which is ecchymotic and edematous. The eyelid cannot be opened 
secondary to pain. Further attempts at direct visualization of the eye are 
deferred due to concern of manually increasing intraocular pressure. 
Bedside ocular ultrasound was obtained as seen in the figure. Based on this 
information, what is the most likely diagnosis?

a. Periorbital contusion with a normal globe
b. Retinal detachment
c. Lens dislocation
d. Globe rupture
e. Retrobulbar hematoma
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The following scenario applies to questions 376 to 378.

A 70-year-old man presents to the ED complaining of dull, aching pain in 
his left back and flank that began 1 day before presentation while watching 
TV. The pain is constant and does not radiate. He denies history of trauma 
or heavy lifting, and nothing seems to make the pain worse or better. His 
BP is 170/95 mm Hg, HR is 88 beats/minute, RR is 17 breaths/minute, 
temperature is 97.6°F, and oxygen saturation is 100% on room air. His 
physical examination and laboratory studies are unremarkable.

376. A bedside ultrasound is obtained as seen in the figure with the 
transverse and sagittal views of the aorta. Which of the following is the most 
accurate way to measure the diameter of an abdominal aortic aneurysm?

a. While viewing the aorta in a sagittal plane, measure anterior to posterior 
diameter from inner wall to inner wall

b. While viewing the aorta in a transverse plane, measure anterior to posterior 
diameter from inner wall to inner wall

c. While viewing the aorta in a transverse plane, measure anterior to posterior 
diameter from outer wall to outer wall

d. While viewing the aorta in a sagittal plane, measure the anterior posterior 
diameter from outer wall to outer wall

e. While viewing the aorta in a transverse plane, measure anterior to posterior 
diameter from outer wall to inner wall
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377. After you perform the ultrasound examination and make the 
appropriate measurements of the abdominal aorta, you present the patient 
to your attending physician who asks you to expand your differential 
diagnosis. Which of the following diagnoses can be accurately identified 
using point-of-care ultrasound?
a. Retroperitoneal hemorrhage
b. Nephrolithiasis
c. Mesenteric ischemia
d. Acute pancreatitis
e. Cauda equina syndrome

378. After you finish discussing the patient, your attending physician 
leaves to examine the patient and you plan to return the ultrasound machine 
to its original location in the ED. Which of the following statements is true 
regarding cleansing procedures for an external ultrasound transducer?
a. All external transducers should be fully sterilized between each use.
b. Ultrasound gel is bactericidal.
c. If the ultrasonographer wears gloves while performing an examination, 

it is not necessary to clean the ultrasound transducer between uses.
d. The combination of soap and warm water is a safe and effective means 

to clean external ultrasound transducers.
e. Alcohol-based products are safe to use to clean the ultrasound transducer.
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379. A 55-year-old woman is brought to ED after being struck by an 
automobile on her left side while she was crossing an intersection. She was 
found lying supine in the street, alert and oriented to person, place, and 
time. On arrival, the patient complains of pain in the left hip and pelvic 
region. Vital signs in the ED are BP 95/60 mm Hg, HR 135 beats/minute, 
RR 28 breaths/minute, temperature 97.5°F, and oxygen saturation 100% on 
a NRB mask. She is pale and diaphoretic, breath sounds are clear bilaterally 
and her abdomen is soft and nondistended. Her pelvis appears stable, 
but exquisite pain is elicited with rocking of the pelvis. There is no leg 
length discrepancy and she is neurovascularly intact. There is ecchymosis 
on the perineum and blood at the urethral meatus. You perform a FAST 
examination as seen in the following figures. A pelvic radiograph shows 
a markedly widened view of the pubic symphysis. After pelvic binding is 
applied, what is the next best step in the management of this patient?

(Courtesy of Mark Favot, MD, RDMS, RDCS)
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a. CT scan of the abdomen and pelvis with IV contrast
b. Transport to the OR for emergent laparotomy
c. Transport to the interventional radiology suite for embolization
d. Foley catheter insertion to evaluate for hematuria
e. CT scan of the thorax with IV contrast
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380.  A 30-year-old man presents to the ED complaining of sudden onset, 
severe, stabbing pain in his left side and back radiating to his groin, which 
started 5 hours before presentation. The pain comes and goes, but never 
completely goes away. The hematuria, dysuria, fever, vomiting, changes in 
bowel habits, recent trauma, or heavy lifting. His BP is 155/80 mm Hg, HR 
is 105 beats/minute, RR is 18 breaths/minute, temperature is 99.5°F, and 
oxygen saturation is 100% on room air. He is in obvious pain and cannot 
seem to find a position of comfort. He has left-sided costovertebral angle 
tenderness. Laboratory results include blood urea nitrogen (BUN) 12 mg/dL 
and creatinine 0.7 mg/dL. Urinalysis shows 2+ blood and RBC 20 to 50/hpf. 
A bedside renal ultrasound is obtained as shown. Which of the following is 
the most appropriate next step in his management?

a. Prescribe a non-steroidal anti-inflammatory drug (NSAID), encourage increased 
oral fluid intake and discharge home with a urine strainer and outpatient urology 
follow-up

b. Administer 2 L of IV fluid, vancomycin and ceftriaxone, admit to the intensive 
care unit (ICU) and consult urology emergently

c. Obtain a kidney, ureter, bladder (KUB) study
d. Treat the patient with oral nitrofurantoin for 7 days as an outpatient
e. Treat the patient with IV fluids and analgesia and arrange for urology 

consultation in the ED

(Courtesy of Leonard Bunting, MD, RDMS)
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a. Chest tube thoracostomy
b. Rapid sequence intubation
c. CT scan of the thorax with IV contrast
d. CT scan of the abdomen and pelvis with IV contrast
e. Transport to the OR for emergent laparotomy

381. A 48-year-old man fell from the second story roof of his home and 
landed on his right side. EMS arrived at the scene, placed him in spinal 
precautions, and established an IV. On arrival to the ED, he complains of 
RUQ and right lateral chest pain that is worse with deep breathing. His 
BP is 130/80 mm Hg, HR is 110 beats/minute, RR is 25 breaths/minute, 
temperature is 98.9°F, and oxygen saturation is 95% on room air. He is 
taking rapid shallow breaths and holding his right hemithorax. His trachea 
is midline and he does not have jugular venous distention (JVD). He is 
tender to palpation down the right lateral chest wall. You do not palpate 
crepitus. His breath sounds are equal to auscultation. His abdomen is 
nondistended, but tender in the RUQ. IV access is established and you 
perform a FAST examination, as shown in the figure. What is the next best 
step in the management of this patient?
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382. A 55-year-old man presents to the ED complaining of burning epigastric 
abdominal pain radiating to his back with associated vomiting and diarrhea. 
His BP is 180/90 mm Hg, HR is 100 beats/minute, RR is 20 breaths/minute, 
temperature is 98.9°F, and oxygen saturation is 100% on room air. His abdomen 
is soft and nondistended, but there is marked tenderness in the epigastrium. 
Abnormal laboratory results include aspartate aminotransferase (AST) 500 
U/L, alanine aminotransferase (ALT) 600 U/L, alkaline phosphatase 450 U/L, 
amylase 1500 U/L, lipase 2000 U/L, and total bilirubin 3.0 mg/dL. You obtain 
a bedside ultrasound as shown in the figure. What does the ultrasound image 
demonstrate?

a. Free fluid in Morrison (hepatorenal) space
b. Abdominal aortic aneurysm
c. Portal vein thrombosis
d. A dilated extrahepatic bile duct
e. Mantle clock sign

(Courtesy of Mark Favot, MD, RDMS, RDCS)
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a. Gestational sac with yolk sac in the uterus
b. Gestational sac with yolk sac in the adnexa
c. Molar pregnancy
d. Intrauterine contraceptive device
e. Pseudogestational sac

383. A 25-year-old woman with a history of pelvic inflammatory disease 
(PID) presents to the ED with RLQ abdominal pain that has been sharp, 
constant, and nonradiating for the last 2 days. She reports vomiting and 
vaginal spotting. She denies fever, change in bowel habits, or vaginal 
discharge. Her LMP was 4 weeks ago and has been having unprotected 
sex with two partners. Her BP is 110/75 mm Hg, HR is 80 beats/minute, 
RR is 16 breaths/minute, temperature is 99.1°F, and oxygen saturation is 
100% on room air. She is tender in the RLQ with no rebound or guarding. 
Her cervical os is closed and there is scant vaginal bleeding on speculum 
examination. She has right adnexal tenderness without cervical motion 
tenderness. Urine pregnancy test is positive. The following ultrasound 
image is obtained of the uterus. What finding is demonstrated in this image?
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384. A 30-year-old woman who is 8-weeks pregnant, presents to the ED 
with vomiting more than 10 times a day for the past 5 days. She reports 
vaginal spotting over the last day as well. Her BP is 135/75 mm Hg, HR 
is 100 beats/minute, RR is 18 breaths/minute, temperature is 97.9°F, and 
oxygen saturation is 100% on room air. Her mucous membranes are 
dry and her abdomen is nontender with a gravid uterus extending half 
way between the pubic symphysis and umbilicus. There is scant blood 
in the vaginal vault with a closed cervical os. Laboratory results reveal 
serum sodium 143 mEq/L, potassium 3.9 mEq/L, chloride 95 mEq/L, 
bicarbonate 19 mEq/L, BUN 15 mg/dL, creatinine 1 mg/dL, and glucose 
105 mg/dL; urinalysis shows a specific gravity greater than 1.030 g/mL 
and 3+ ketones; and quantitative β-hCG is 1,500,000 mIU/mL. Which of 
the following ultrasound findings confirms the suspected diagnosis?
a. Thin-walled unilocular anechoic cystic structure measuring 4 cm in diameter 

on the ovary
b. Cluster of grapes in the uterine cavity
c. Hypoechoic stripe between the endometrium and chorionic membrane
d. Multiple thin-walled multilocular cystic masses on each ovary measuring 

approximately 6 cm in diameter
e. Hypoechoic solid spherical mass in the uterine wall
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385. A 35-year-old man with a history of IV drug abuse (IVDA) presents 
to the ED with left anterior forearm pain and redness after injecting heroin 
4 days ago. He denies fever, chills, and malaise. His BP is 140/70 mm Hg, 
HR is 85 beats/minute, RR is 16 breaths/minute, and temperature is 99.2°F, 
oxygen saturation is 100% on room air. There is an area of erythema on his 
proximal anterior forearm extending 5′5 cm. The area is warm and painful 
to touch, with a central area of induration, but no obvious fluctuance. 
The patient has full range of motion of his left elbow and wrist and is 
neurovascularly intact. Bedside soft tissue ultrasound is performed. Which 
of the following images is diagnostic for an underlying abscess?
a. 
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b. 

 
c. 
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d. 

 
e. 
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386. A 58-year-old-woman presents to the ED with the complaint 
of left-sided back pain, fever, vomiting, and fatigue. Her symptoms 
started 15 days ago with lower abdominal pain and dysuria, which has 
progressively worsened and moved to her left flank. The pain was initially 
consistent with her previous urinary tract infections (UTIs) and she tried 
home remedies before coming to the hospital. Four days ago, she was 
started on oral ciprofloxacin for pyelonephritis. She has been compliant 
with her medications, but she seems to be getting worse. Her history is 
significant for multiple UTIs and diabetes. Her BP is 150/85 mm Hg, HR 
is 110 beats/minute, RR is 18 breaths/minute, temperature is 101.5°F, and 
oxygen saturation is 100% on room air. She is nontoxic appearing, has 
mild left-sided costovertebral angle tenderness and left upper quadrant 
(LUQ) tenderness. Laboratory results reveal WBC 15,000/µL, hematocrit 
48%, platelets 250/µL, sodium 135 mEq/L, potassium 4.5 mEq/L, chloride 
110 mEq/L, bicarbonate 23 mEq/L, BUN 20 mg/dL, creatinine 1.2 mg/dL, 
and glucose 250 mg/dL. Urinalysis shows 1+ leukocyte esterase, 1+ blood, 
1+ bacteria, 5 to 10 RBC/hpf, and 5 to 10 WBC/hpf. A bedside left renal 
ultrasound is obtained as shown in the figure. Which of the following is 
most suggestive of renal abscess?
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a. Solitary anechoic cystic structure with internal septations and areas of echogenic 
debris

b. Solitary anechoic smooth cystic structure with no internal echoes
c. Prominent echolucent renal pelvis and calyces
d. Multiple anechoic smooth cystic structures with no internal echoes
e. An irregular heterogeneous solid structure that is hyperechoic relative to 

surrounding parenchyma

The following scenario applies to questions 387 and 388.

A 35-year-old man presents to the ED complaining of left leg pain and 
swelling that started when he woke up this morning. He was aboard a 
transatlantic flight from England the previous day. There is no history 
of trauma, he has never experienced leg pain like this in the past, and 
currently has no chest pain or shortness of breath. His BP is 130/75 mm Hg, 
RR is 16 breaths/minute, HR is 75 beats/minute, temperature is 99.3°F, and 
oxygen saturation is 98% on room air. His left leg is larger in circumference 
when compared to his right. It is slightly red, warm to touch with soft 
compartments, symmetric pulses, and intact sensation. The left calf is 
tender to palpation and with dorsiflexion of the ankle. An ultrasound of his 
left lower extremity is performed as shown in the figure.

(Courtesy of Leonard Bunting, MD, RDMS)
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387. Which of the following ultrasound findings is most consistent with 
an acute deep venous thrombosis (DVT)?
a. Noncompressible anechoic cystic structure in the popliteal fossa
b. Noncompressible superficial femoral vein
c. Noncompressible spherical echogenic structure superficial to femoral artery
d. Noncompressible middle section of the great saphenous vein
e. Semi-compressible cystic structure with fluid dissecting into the soft tissue 

planes of the calf

388. The patient had the ultrasound examination performed as seen in the 
previous image; however, you fail to recognize the image as representing 
an acute DVT because you were erroneously expecting to see echongenic 
material within the common femoral vein. Your error is discovered by the 
ED Ultrasound Director during a regularly scheduled Quality Assurance 
(QA) session. He immediately brings this to your attention. What is the 
most appropriate course of action?
a. Call the patient to inform him of the error and refer him to his primary care 

physician in the next 24 to 48 hours
b. Apologize to your ED Ultrasound Director for your error in interpretation
c. Apologize to your ED Ultrasound Director for your error in image acquisition
d. Call the patient to inform him of the error and request that he come to the ED 

immediately for further evaluation and treatment
e. Go home and practice lower extremity venous ultrasound on a friend
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389. A 27-year-old man presents via ambulance after being involved in an 
automobile accident in which he was the restrained backseat passenger. The 
car was T-boned and stuck on the patient’s rear passenger side door. There 
was significant cabin intrusion of the car, but he was able to climb out of the 
other side of the car and was ambulatory on scene. He is complaining of neck 
and right-sided chest pain that is sharp and worse with breathing. He has no 
other complaints. His BP is 135/70 mm Hg, HR is 110 beats/minute, RR is 
20 breaths/minute, temperature is 98.2°F, and oxygen saturation is 100% on 
room air. His breath sounds are clear bilaterally. He has marked tenderness 
of the right lateral thorax with no crepitus or ecchymosis. His abdomen is 
soft, nondistended, and nontender. A supine AP chest radiograph is normal. 
You place the ultrasound on the patient’s anterior chest wall and obtain the 
following images. Which of the following diagnoses does the ultrasound 
finding support?
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a. Pulmonary contusion
b. Aortic transection
c. Rib fracture
d. Pneumothorax
e. Hemothorax
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390. A 45-year-old man presents to your ED after a fall sustained when 
he tripped on his rug and fell into his coffee table. He hit his left side on 
the edge of the table. He complains of pain in the left flank and pain in 
his left shoulder when he takes a deep breath. His vital signs include a 
BP of 140/75 mm Hg, HR of 95 beats/minute, RR of 16 breaths/minute, 
temperature of 98.9°F, and oxygen saturation of 100% on room air. The 
lungs are clear to auscultation bilaterally and the abdomen is tender 
in the LUQ. There is no rebound, guarding, or organomegaly. There 
is no ecchymosis noted in the left flank. You obtain a bedside FAST 
examination, shown in the following image. What is the next best step in 
the management of this patient?

a. Transfuse two units of type O-negative blood and start crossmatched blood once 
available

b. Perform CT scan of the abdomen and pelvis with IV contrast
c. Transfer to the OR for emergent laparotomy
d. Upright chest radiograph to rule out free air under the diaphragm
e. Prescribe ibuprofen for pain control and have him follow up with his primary 

care physician in 5 days for a repeat abdominal examination
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The following scenario applies to questions 391 and 392.

A 55-year-old man presents to your ED with acute onset of chest pain that 
radiates to the back and abdomen that began immediately following sexual 
intercourse. He denies dyspnea or light-headedness. The pain is severe and 
constant and 10/10 in intensity. Vitals signs include BP 192/109 mm Hg,  
HR 68 beats/minute, RR 16 breaths/minute, temperature 98.9°F, and 
oxygen saturation 96% on room air. He is in obvious distress secondary to 
pain. His neurologic and mental status examinations are normal. Pulses are 
equal in all four extremities, lung sounds are clear to auscultation, his heart 
has a regular rate and rhythm without murmurs, and his abdomen is soft 
and nontender. After ordering an upright chest radiograph you perform a 
point-of-care cardiac ultrasound, which reveals the following figure.

391. What finding does the ultrasound image demonstrate?
a. Pericardial effusion
b. Aneurysm of the thoracic aortic root
c. Thoracic aortic dissection
d. Normal cardiac anatomy
e. Right ventricular dilation

(Courtesy of Mark Favot, MD, RDMS, RDCS)
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392. What is the next most appropriate step in the management of this 
patient?
a. Perform an emergency pericardiocentesis
b. Request a stat transesophageal echocardiogram (TEE)
c. Order a CT angiogram (CTA) of the thorax, abdomen, and pelvis
d. Admit the patient for a stress echocardiogram
e. Begin IV heparin therapy
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370. The answer is d. The left upper quadrant (LUQ) view of this FAST 
examination shows an anechoic fluid collection in the perisplenic space 
representing free fluid in the peritoneal cavity. In the setting of trauma, 
free peritoneal fluid is presumed to be blood. In the supine position 
the hepatorenal (Morrison) space is the most dependent portion of the 
peritoneal cavity making it the most sensitive region to find free fluid. 
When fluid is seen in the LUQ, it is most often seen surrounding the spleen 
inferior to the diaphragm rather than in the potential space between the 
spleen and the left kidney. In female patients, fluid often collects between 
the anterior wall of the rectum and posterior wall of the uterus (the pouch 
of Douglas). In male patients the equivalent is the rectovesical pouch. This 
is anatomically significant because free fluid often collects between the 
anterior wall of the rectum and posterior wall of the bladder in males, as 
this is the most dependent location in the peritoneum when patients are in 
the upright position.

Obtaining a CT of head (a) is a good consideration with the mecha-
nism of injury and depressed mental status. However, the more likely cause 
of the depressed mental status in this patient is profound shock. Taking the 
patient for a CT scan will delay definitive management in the OR. Although 
CT scan of the abdomen and pelvis (b) may provide diagnostic images, it 
is not recommended in the unstable patient because it delays definitive 
therapy. Abdominal exploration and hemorrhage control by the trauma 
surgeon is both diagnostic and therapeutic. Hemoglobin levels can be mis-
leading in the early stages of hemorrhage (c). Initial hemoglobin studies 
will be near normal because the concentration of hemoglobin remains the 
same despite low blood volume. This patient has lost a significant volume 
of blood and laboratory studies should not delay the initiation of a blood 
transfusion in an unstable patient. Had the ultrasound image presented 
shown anechoic fluid cephalad to the diaphragm then a hemothorax would 
be the likely source of bleeding and a chest tube (e) would need to be 
inserted.
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371. The answer is a. The diagnosis of ovarian torsion can be difficult 
to rule out despite all imaging modalities available to the clinician. The 
gold standard to ruling out ovarian torsion is laparoscopy and should be 
reserved for patients with high clinical suspicion for torsion in the setting 
of negative imaging studies. However, patients with no ovarian or adnexal 
masses measuring 3 to 4 cm in diameter and normal-sized ovaries are 
extremely unlikely to have ovarian torsion.

A unilateral, edematous, and enlarged ovary (d) is the most common 
ultrasound finding in patients with ovarian torsion. Ovarian enlarge-
ment, in the case of torsion, results from venous and lymphatic congestion 
secondary to crimped vascular supply to and from the ovary. Venous and 
arterial flow detected with Doppler sonography of the ovary (b) does not 
rule out ovarian torsion. The ovary is a dual-blood-supply organ meaning 
that blood flow to one area of ovary does not mean that blood flow to other 
areas of the ovary is adequate. Free fluid in the pouch of Douglas (c) is a 
very nonspecific finding that can often be found in the case of ovarian tor-
sion. Presence of a right adnexal mass measuring 5 cm in diameter (e) does 
not rule out ovarian torsion. In fact, masses greater than 3 to 4 cm are often 
required to tilt the ovary leading to vascular compromise.

372. The answer is e. The ultrasound (see figure) reveals a gestational 
sac containing the yolk sac, characterized by a ring-like echogenic 
structure located at the periphery of the gestational sac. A gestational sac 
surrounding a yolk sac confirms gestational product. IUP can be confirmed 
if the endometrial stripe can be visualized with both the gestational and yolk 
sacs. The yolk sac can be detected by transvaginal ultrasound between 5 and 
6 weeks and transabdominal ultrasound at 6 weeks.

An intrauterine gestational sac (a) is suggestive of an IUP; however, iso-
lated fluid collections in the uterus are not uncommon with ectopic preg-
nancy. Isolated fluid collections in the uterus are called pseudogestational 
sacs and can be falsely reassuring of an IUP. An intrauterine gestational sac 
with yolk sac and embryonic pole (b) confirms an IUP, but it is not the earliest 
finding. An embryo can be detected on transvaginal ultrasound around 
6 weeks and transabdominal ultrasound around 7 weeks. Blighted ovum 
(c) is consistent with embryonic demise. It is characterized by a gestational 
sac with a gestational age greater than 7 weeks and absence of embryonic 
product development inside. Intradecidual sign (d) is an embryo completely 
embedded within the endometrial decidua but does not displace the endo-
metrial stripe. This finding is difficult to recognize and easily mimicked by 
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small fluid collections in the uterus. Therefore, the intradecidual sign is not 
a reliable confirmation of IUP. The double decidual sign is another finding 
diagnostic of an IUP. It is characterized as a gestational sac surrounded by 
two layers- inner layer decidua capsularis and outer layer decidua vera. The 
decidua capsularis and decidua vera are separated by a thin hypoechoic layer 
forming the double decidual sign. Some authors list the double decidual sign 
as the earliest conformational finding of an IUP. However, like the decidual 
sign it is technically difficult to recognize and small uterine fluid collections 
can mimic the double decidual sign.

373. The answer is e. This patient has an anechoic fluid collection between 
the heart and pericardium consistent with hemopericardium. The patient’s 
clinical presentation of hypotension, elevated jugular venous pressure, and 
hemopericardium is consistent with pericardial tamponade, which is a 
life-threatening condition. Pericardiocentesis should be attempted, in 
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addition to fluid resuscitation, as a temporizing measure so the patient can 
be transferred to the operating room for definitive repair of his injuries. 
The classic presentation of pericardial tamponade is associated with Beck’s 
triad—hypotension, jugular venous distention, and muffled or distant 
heart sounds. However, when the classic presentation is not appreciated 
clinically, ultrasound provides valuable information that can rapidly guide 
management.

There are multiple findings on ultrasound that suggest cardiac tam-
ponade. The earliest finding is usually the collapse of the right ventricle 
(RV) during early diastole (when the intra-cavitary pressure inside the RV 
is lowest), then collapse of the right atrium (RA) during ventricular systole 
(atrial diastole, when the RA pressure is lowest). During end ventricular 
diastole both ventricles should be maximally dilated. Another ultrasono-
graphic finding that supports the diagnosis of cardiac tamponade is a 
plethoric inferior vena cava. Normally, the inferior vena cava transiently 
narrows during inspiration when blood is pulled into the thoracic cavity  
during inspiration. This occurs secondary to negative pressure in the tho-
racic cavity that is generated by respiration and creates a gradient for blood to 
flow across the diaphragm between the abdomen and thorax. In cardiac tam-
ponade, the inferior vena cava will appear plethoric and have no respiratory 
variation as blood flow into the heart is blocked by the high intra-pericardial 
pressure. However, if the patient’s circulatory volume is low secondary to 
hemorrhage elsewhere, respiratory variation may still be present.

Emergency department resuscitative thoracotomy (a) is not indicated 
in this case. The most widely accepted indication for ED thoracotomy is 
in a penetrating trauma patient with a loss of vital signs in or near the ED. 
Taking the patient to the operating room for laparotomy (b) is not the best 
choice, because the patient has no evidence of hemoperitoneum. Transfer 
to the operating room for thoracotomy (c) should occur after a temporizing 
pericardiocentesis is performed. If the tamponade is not immediately 
addressed, the patient is at risk of deteriorating into pulseless electrical 
activity. A CT scan (d) is not indicated because a diagnosis of pericardial 
tamponade was made by ultrasound.

374. The answer is c. This patient’s RUQ ultrasound (Figure) reveals a 
thickened gallbladder wall, pericholecystic fluid, cholelithiasis, and a 
sonographic Murphy sign. Considering the history, physical examination 
findings, and bedside ultrasound images, cholecystitis is the most likely 
diagnosis. A dilated common bile duct is a finding that may be seen in 
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association with choledocholithiasis or cholangitis, but the presence or 
absence of a dilated common bile duct has no association with cholecystitis.

There are numerous ultrasound findings that suggest cholecystitis. 
However, no ultrasound finding alone is enough to make the diagnosis of 
cholecystitis and must be considered with the entire clinical picture. The 
presence of a sonographic Murphy sign and cholelithiasis (a and b) alone 
has a sensitivity of 91% and specificity of 66% for cholecystitis. The sono-
graphic Murphy sign is considered more specific for cholecystitis than hand 
palpation because the gallbladder is compressed under direct visualization 
as the patient inhales. The presence of cholelithiasis does not mean chole-
cystitis, but their presence supports the diagnosis. At least 95% of patients 
found to have cholecystitis have gallstones present. Gallbladder wall thick-
ening (d) is another finding suggestive of cholecystitis. Measurement of the 
anterior gallbladder wall should be less than 3 mm. A wall thickness of 
3 to 5 mm is indeterminate particularly after a meal, as the postprandial 
gallbladder contracts giving a thickness up to 5 mm. A gallbladder wall 
greater than 5 mm is abnormal. However, congestive heart failure (CHF) 
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and chronic liver disease are known to cause thickened gallbladder walls 
without the presence of cholecystitis. Pericholecystic fluid (e) is a later 
finding of cholecystitis characterized by a collection of fluid around the 
gallbladder wall. Of all the ultrasound findings, pericholecystic fluid is the 
most specific finding for cholecystitis. However, similar to gallbladder wall 
thickening, CHF and chronic liver disease can lead to pericholecystic fluid 
without the presence of cholecystitis.

375. The answer is d. The globe is a fluid-filled structure that is easily 
evaluated by ultrasound. The normal anterior and posterior chamber is 
typically anechoic as seen in the figure. The image provided in the case 
reveals a posterior chamber with echogenic matter occupying most of the 
volume of the vitreous chamber consistent with a vitreous hemorrhage. 
In the setting of penetrating trauma, a vitreous hemorrhage is highly 
suggestive of globe perforation. Other ultrasound findings suggestive of 
globe perforation or rupture are decreased size of the globe and buckling 
of the sclera posteriorly secondary to vitreous matter leaking. When 
evaluating the eye with ultrasound, particularly in the case of potential globe 
rupture, care must be taken to minimize pressure exerted on the eye by the 
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ultrasound probe itself. Proper technique consists of liberal application of 
ultrasound gel over the closed eyelid with the sonographer’s hand rested on 
the patient’s forehead or nasal bridge. The ultrasound probe only requires 
contact with the gel to obtain adequate images of the globe and therefore 
does not need to rest on the closed eyelid itself.

A completely anechoic anterior and posterior chamber would be 
highly suggestive of a globe without major injury (a). However, the image 
provided shows obvious vitreous hemorrhage. Retinal detachment (b) is 
characterized by a hyperechoic membrane that floats freely in the vitre-
ous matter with eye movement. Retinal detachment is often associated with 
blunt trauma and typically does not lead to large vitreous hemorrhage. Sig-
nificant lens dislocation (c) can be characterized as either partial or com-
plete. A partial dislocation on ultrasound shows a lens positioned in its 
usual location just posterior to the iris; however, with ocular movements 
the lens appears to move independently of the surrounding structures. 
With complete lens, dislocation of the lens is completely out of normal 
position relative to the iris. Vitreous hemorrhage is not associated with lens 
dislocation. A retrobulbar hematoma (e) is characterized by hypoechoic 
stripe posterior to the globe. The ultrasound in this case shows bleeding in 
the posterior chamber. If the bleeding had been outside the eye between the 
orbital wall and globe, retrobulbar hematoma would be the correct answer.

376. The answer is c. In the case of an unstable patient many clinicians 
may go directly to the distal aorta to evaluate for abdominal aortic 
aneurysm because it is the most common location for aneurysmal 
development. The distal aorta can usually be identified with the probe 
placed just superior to the umbilicus. In the stable patient, however, a 
systematic approach is used to evaluate the abdominal aorta for pathology. 
The abdominal aorta is broken into a proximal, middle, and distal segment. 
The proximal segment is defined by the aorta visualized just below the 
xiphoid process to the takeoff of the superior mesenteric artery. The 
middle segment is the area just distal to the superior mesenteric artery. 
The anatomic significance of the middle segment is any aneurysm within 
1 to 2 cm of the superior mesenteric artery that is highly likely to include 
the renal arteries. The distal segment of the aorta is just proximal to the 
aortic bifurcation into the common iliac arteries. The anterior to posterior 
diameter of each segment is measured in the transverse orientation from 
outer wall to outer wall. The aorta tapers from proximal to distal with the 
upper limit of normal 2.5 cm in the proximal segment and 1.8 cm in the 
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distal segment. The diagnosis of abdominal aortic aneurysm can be made 
when a measurement greater than or equal to 3 cm is recorded in any one 
of the three segments.

Measuring from inner wall to inner wall (b) or outer wall to inner wall 
(e) may miss mural thrombus that is present and lead to under measure-
ment. Sagittal sections of the aorta can also be obtained to further evaluate 
the contour of the aorta and assess for luminal irregularities (ie, thrombus 
or intimal flap suggesting aortic dissection). However, caution should be 
used when measuring anterior to posterior diameter on sagittal sections 
(a and d) because of cylinder tangent effect. A longitudinal beam slice 
through the center of the vessel will show an accurate maximal diameter. 
However, caution should be used as an off-center slice of the sidewall of the 
vessel will give a falsely reduced AP diameter.

377. The answer is b. Of the listed diagnoses only nephrolithiasis (or the 
resulting hydronephrosis) can be reliably diagnosed using ultrasonography. 
A recent article in New England Journal of Medicine demonstrated that point-
of-care ultrasound was equivalent to radiology performed comprehensive 
renal ultrasound and CT of the abdomen/pelvis in patients with suspected 
nephrolithiasis in terms of patient-oriented outcomes. 

The alternative answer choices are all much better evaluated with CT 
or MRI than with ultrasound. The major branches of the aorta (c) can be 
seen sonographically, but obstructions to flow causing mesenteric ischemia 
will not be well seen. The pancreas (d) is located in the retroperitoneum 
(a) and is not easily visualized on ultrasound. Cauda equina syndrome (e) 
is a compression of the distal portion of the spinal cord. These structures 
are protected by the vertebral column and are not well-visualized on ultra-
sound because of the posterior acoustic shadowing caused by the bony 
structures.

378. The answer is d. It is important to clean all external ultrasound 
transducers between each use. Warm soapy water is a safe and effective 
means to do this, as the rubber matching layer of the ultrasound transducer 
will prevent any water or soap from reach the piezoelectric crystals housed 
inside the transducer.

Only internal transducers (ie, endocavitary or endovaginal probes) 
require full sterilization in between each use (a). Ultrasound gel is neither 
bacteriostatic nor bactericidal (b). The examiner should always wear gloves 
when performing an ultrasound examination, and whether or not they are 
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worn does not change the fact that the transducer should be cleaned after 
every use (c). Many alcohol-based solutions are not safe to be used on ultra-
sound transducers as the alcohol can penetrate the rubber matching layer 
and destroy the piezoelectric crystals (e).

379. The answer is c. This patient has a negative FAST examination. 
This patient’s examination and radiograph are consistent with an open 
book pelvis fracture. Pelvic fractures have a high association with 
retroperitoneal hemorrhage. Ultrasound is not sensitive or specific for 
evaluating the retroperitoneal space. The optimal management choice 
is transport to interventional radiology for embolization of the bleeding 
retroperitoneal vessels from the pelvic fracture.

A CT scan of the thorax, abdomen, and pelvis with IV contrast (a and e) 
would be ideal if the patient was clinically stable. CT scan is very sensitive 
and specific for solid-organ injury, hollow viscous injury, and retroperi-
toneal injury. However, considering this patient’s injuries and instability, 
CT scan is not the best answer. Emergent exploratory laparotomy (b) is a 
reasonable answer for this patient as other peritoneal injuries can be evalu-
ated and managed. In addition, the pelvis can be packed in an effort to 
limit hemorrhage. However, the patient may still need vascular emboliza-
tion despite the surgeon’s effort. Therefore, laparotomy delays definitive 
management of the bleeding. Evaluating for hematuria (d) is not prior-
ity at this time as the patient is not stable. There is already high suspicion 
for urogenital injury given her pelvic fracture and finding of blood at the 
urethral meatus. Once stabilized, the patient should undergo a retrograde 
cystourethrogram to evaluate for severity of urogenital injury before Foley 
placement.

380. The answer is e. This patient’s presentation, physical examination, 
and laboratory studies are classic for nephrolithiasis. The ultrasound 
findings of dilated anechoic renal calyces and a prominent anechoic renal 
pelvis are suggestive of moderate-to-severe hydronephrosis. The gold 
standard for evaluation for nephrolithiasis is spiral CT scan of the abdomen 
and pelvis without IV contrast; however, this requires exposure to ionizing 
radiation. In patients with a high pre-test probability for the disease (ie, this 
patient), ultrasound is an ideal first-line imaging modality. Identification 
of moderate-to-severe hydronephrosis in a patient with suspected renal 
colic is an indication for urology evaluation and possibly intervention 
(ie, lithotripsy, ureteral stenting) if the patient fails conservative management.
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Patients with uncomplicated ureteral stones (ie, no evidence of infec-
tion or obstruction) who have adequate pain control and are tolerating oral 
intake in the ED, can be discharged home with outpatient urology follow-
up (a). Septic patients and those who have infected or obstructing ureteral 
stones are at a high risk for significant morbidity and mortality and require 
prompt resuscitation and treatment with empiric antimicrobial medica-
tions. The patient in the question stem had no evidence of infection by 
history, physical examination, or urinalysis and thus does not require IV 
antibiotics and admission to the ICU (b). A KUB radiograph would offer 
no value in a patient with a very high pre-test probability of nephrolithiasis 
who has moderate hydronephrosis seen on ultrasound (c). The patient has 
no evidence of a lower urinary tract infection and therefore treatment with 
nitrofurantoin is not appropriate (d).

381. The answer is a. This patient’s FAST examination shows an anechoic 
fluid collection above the right hemi-diaphragm as seen in the following 
figure. In addition, there is loss of normal mirror artifact and continuation 
of the spinous shadow beyond the diaphragm. Mirror artifact around 
the diaphragm is a normal finding and, when absent, raises suspicion for 
underlying pathology. The liver is a highly reflective organ and therefore 
easily interrogated with ultrasound. The aerated lung tissue, on the other 
hand, reflects very little sound, and therefore lung is not easily evaluated 
by ultrasound. The dramatic difference in the speed of sound transmission 
between the liver and the lung lead to near 100% reflection of sound waves 
at the tissue-air interface of the diaphragm. The reflected sound waves then 
cross-back through the liver where they are again reflected in various angles 
before they either completely attenuate or make it back to the ultrasound 
probe. The ultrasound machine assumes the signal has traveled in a straight 
line and incorrectly interprets these signals as if they had originated far 
beyond the diaphragm. Therefore, a liver-like image is projected superior 
to the diaphragm almost as if the diaphragm is a mirror of the true liver. 
Because almost all of the sound waves are reflected at the diaphragm, the 
hyperechoic surface of the spine is not visible superior to the diaphragm. 
However, with hemothorax or pleural effusions the tissue-fluid interface 
is less reflective of sound. As more sound waves now pass through to the 
highly reflective thoracic vertebral bodies, an image of the spinal column 
can be seen superior to the diaphragm. In the setting of trauma, a fluid 
collection above the diaphragm is presumed to be a hemothorax. Chest tube 
thoracostomy is required to prevent further accumulation of blood from 
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compromising respiratory status and monitor loss of blood. An immediate 
output of greater than 20 mL/kg of blood or continued bleeding of greater 
than 3 mL/kg/h is generally viewed as an indication for thoracotomy in the 
operating room.

Rapid sequence intubation (b) is not indicated at this time. The 
patient is having difficulty breathing because of pain. However, his oxygen 
saturation is acceptable and his normal mental status suggests appropriate 
ventilation. Should the patient become hemodynamically unstable, develop 
hypercapnia, or hypoxia refractory to noninvasive oxygen supplementation, 
intubation would be indicated. A CT thorax, abdomen, and pelvis with IV 
contrast (c and d) should be considered after the hemothorax is addressed. 
Emergent laparotomy (e) is not indicated in this case as the patient has no 
free fluid in the abdomen and the patient’s vital signs are acceptable.

382. The answer is d. This patient’s history and physical examination 
is nonspecific; however, the laboratory values suggest biliary tract 
obstruction with pancreatitis. The ultrasound image demonstrates a 
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dilated common bile duct (CBD) which in this example is identified 
by using color flow Doppler to determine which structure within the 
portal triad (common bile duct, portal vein and hepatic artery) does not 
demonstrate any color flow signals. On ultrasound, the CBD is normally 
much smaller than the portal vein. When dilated, it becomes similar in size 
to the neighboring portal vein that gives the appearance of a “double barrel 
shotgun” or “parallel channel.” Suspicion of biliary obstruction requires 
an evaluation of the CBD to assess for dilation. The CBD is most easily seen 
at the portal triad consisting of the portal vein, CBD, and hepatic artery. 
The main lobar fissure tracks to the gallbladder and excellent landmark for 
locating a contracted gallbladder. A CBD that appears similar in size to the 
portal vein highly suggests CBD obstruction. In most people, a CBD width 
of less than 7 mm is considered normal. However, instances exist where a 
CBD diameter greater than 7 mm is normal. The CBD dilates with age and 
after cholecystectomy. Post-cholecystectomy patients have a normal CBD 
diameter up to 1 cm. Age can be accounted for by adding 1 mm for every 
decade older than age 40. For example, an 8-mm-diameter CBD in a patient 
aged 80 years is normal.

Fluid in Morrison space (a) can be seen in many conditions including 
abdominal trauma with solid organ injury leading to hemoperitoneum, a 
perforated hollow viscous and ascites. While it is possible that the patient in 
question does have free fluid in the abdominal cavity, the ultrasound image 
presented did not demonstrate this. The vessel in the image is the portal 
vein not the abdominal aorta (b). In order to diagnosis a portal vein throm-
bosis (c), the sonographer would need to use color Doppler and pulsed 
Doppler imaging which was not done on this ultrasound examination. The 
mantle clock sign (e) is a term used to describe the appearance of the nor-
mal superior mesenteric artery in short axis as it overlies the abdominal 
aorta and is not shown in the image provided.

383. The answer is e. The acquired image shows an endometrial stripe 
with a tiny psuedogestational sac suggesting lack of an IUP. The patient’s 
history, physical examination, and ultrasound are all suggestive of ectopic 
pregnancy.

There is no yolk sac visualized (a) in the image provided making the 
sac a pseudogestational sac rather than a gestational sac. The image pro-
vided is of the uterus and not the adnexa (b). A molar pregnancy is seen as 
an enlarged uterus containing a heterogeneous mass of complex anechoic, 
hypoechoic and hyperechoic material (c). An intrauterine device can be 
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seen sonographically, but it appears as a hyperechoic linear echo within the 
endometrium of the uterus (d).

384. The answer is b. This patient presents with vaginal bleeding, 
uterine size too large for dates, and symptoms of hyperemesis gravidarum. 
Her metabolic panel and urinalysis are consistent with vomiting and 
dehydration. Her quantitative β-hCG is extremely high. The β-hCG in 
normal pregnancies usually levels off at 10 weeks around 100,000 mIU/
mL. The most likely diagnosis in this case is a molar pregnancy. A molar 
pregnancy can be confirmed by direct visualization of the hydatidiform 
mole with pelvic ultrasound. The classic appearance of a hydatidiform is 
a cluster of grapes or snowstorm appearance in the intrauterine cavity.

A thin-walled unilocular anechoic cystic structure 4 cm in diam-
eter on the ovary (a) is consistent with a corpus luteum cyst. The corpus 
luteum cyst is a simple cyst greater than 3 cm in diameter and typically a 
benign finding in pregnancy. The corpus luteum cyst is usually unilateral. 
If the patient has multiple large multilocular anechoic cystic masses on 
each ovary (d), it is suggestive of theca lutein cyst. Theca lutein cysts are 
exacerbated corpus luteum and have an association with very high β-hCG 
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levels. They are commonly seen in patients with gestational trophoblas-
tic disease and with ovarian hyperstimulation from fertility medications. 
Though this patient likely has theca lutein cyst, it is a result of the gesta-
tional trophoblastic disease and not the primary problem. Both corpus 
luteum cyst and theca lutein cyst usually resolve spontaneously. A hyper-
echoic stripe between the endometrium and chorionic membrane (c) is 
consistent with a subchorionic hemorrhage. This is common finding in 
patients who present with vaginal bleeding in the first trimester. Preg-
nant patients with subchorionic hemorrhage are believed to have a higher 
incidence of embryonic demise. This finding, however, does not explain 
a uterus to large for dates, hyperemesis, and elevated quantitative β-hCG. 
Hypoechoic solid spherical mass in the uterine wall (e) is consistent with 
uterine fibroids. Uterine fibroids can create problems with dysfunctional 
uterine bleeding and pelvic pain; however, they are generally considered a 
benign finding. They are often palpable and can mislead the examiner for 
a uterus to large for dates; however, they do not explain the hyperemesis 
and elevated β-hCG.

385. The answer is d. Subcutaneous abscesses have a variety of 
sonographic appearances. The abscess cavity itself can have a spherical or 
lobulated appearance. The fluid content of an abscess is usually very dark 
in appearance relative to surrounding soft tissue; however, in some cases 
the abscess cavity may be isoechoic to surrounding soft tissue.

The sonographic appearance of cellulitis (c) is primarily related to 
the presence of edema. Differentiating inflammatory edema from chronic 
dependent edema can be challenging. Classically cellulitis is described as 
a cobblestone-like and characterized by thickened and abnormally bright 
subcutaneous tissues traversed by a lattice of broad dark bands of edema. 
When there is posterior acoustic enhancement deep to an area of cob-
blestoning, one should be concerned for an underlying abscess. Normal 
soft tissue (a) ultrasound findings from superficial to deep are as follows. 
Normal skin is typically thin and homogeneous with a bright layer of con-
nective tissue separating the skin from the subcutaneous tissues. The sub-
cutaneous tissues are primarily fat appearing dark relative to surrounding 
soft tissue. Intertwined in the fat are bright layers of connective tissue 
breaking the fat layer into fat lobules. Mixed in the subcutaneous layer 
are veins, which are thin-walled tubular structures that easily compress 
and are not pulsatile. Arteries are much thicker-walled tubular structures 
that are pulsatile. Nerve tissue is often described as honeycomb-like when 
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viewed in cross section. Between the subcutaneous tissue and muscle is the 
bright layer of fascia. Muscle appears relatively dark with a regular pattern 
of internal striations in long axis and speckled in appearance in short axis. 
Bone is characterized by a very bright outer cortex with clean acoustic 
shadowing in the far field. Chronic lymphedema (b) has thickened skin 
and subcutaneous tissues. However, chronic edema is not as echogenic 
as acute inflammatory edema. Chronic edema also collects in horizon-
tal bands as opposed to the cobblestone pattern of acute inflammatory 
edema. Retained foreign bodies (e) are an important potential source of 
soft tissue infection and often easily overlooked. Radiography works well 
for radiopaque objects such as metal, glass, and gravel. However, radio-
lucent matter such as wood, plastic, and organic compounds (ie, cactus 
spines or thorns) are frequently missed. If historical clues suggest a foreign 
body could be present, ultrasound is an excellent adjunct to radiography 
when evaluating for retained foreign bodies. Depending on the composi-
tion and size of the foreign body, variable degrees of acoustic shadowing 
are created. Gravel and wood cast an acoustic shadow similar to that of 
gallstones. Wood fragments, (depending on size) cast a brightly echogenic 
anterior surface similar to bone. Foreign bodies retained for longer than 
24 to 48 hours are frequently surrounded by an echolucent halo, resulting 
from reactive hyperemia, edema, abscess, or granulation tissue, which may 
be helpful in locating retained foreign bodies.

386. The answer is a. This patient’s history is concerning for the 
development of a renal abscess. Ultrasound evaluation is an excellent 
screening tool for renal or perinephric abscess development. The 
sonographic appearance of an abscess, regardless of the location, is variable 
in terms of the cavity shape and degree of internal echo. Classically an 
abscess cavity appears as a spherical cystic structure. The purulent matter 
in the cavity is represented by internal septations and echogenic debris, 
either floating or collecting in dependent portions of the cavity. A renal 
abscess is contained within the renal cortex, while a perinephric abscess 
extends beyond the renal cortex into the perinephric fat.

Smooth cystic structures with no internal echoes (b) are consistent 
with renal cyst. Simple renal cysts are common and, when present in small 
numbers, they have little clinical significance. They are often exophytic and 
extend outward from one of the poles of the kidney. However, when the 
surface area of both kidneys is occupied by an abundance of renal cysts 
(d), the suspicion for polycystic kidney disease is high. Patients with 
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polycystic kidney disease are prone to renal insufficiency and cerebral 
aneurysm. A prominent echolucent renal pelvis and calyces (c) is consistent 
with a mild to moderate hydronephrosis. Hydronephrosis indicates renal 
outflow obstruction, and with coexisting infection it requires emergent 
urology evaluation prompt antibiotic therapy and aggressive resuscitation  
and often admission to an ICU setting. However, the presence of hydrone-
phrosis alone is not consistent with renal abscess. An irregular heterogeneous 
solid structure that is hyperechoic relative to surrounding parenchyma 
(e) is concerning for renal malignancy. The most common malignancy of 
the kidney is renal cell carcinoma, which carries a poor prognosis if not 
detected early. Any solid mass or cystic mass with internal septations 
requires further imaging with CT scan or MRI for further evaluation to 
help differentiate benign from malignant mass. Though a solid appearing 
mass could represent an abscess, it is more suggestive of renal malignancy.

387. The answer is b. Emergency ultrasound evaluation of the lower 
extremity for DVT requires sequential compression of the major deep veins 
from the common femoral vein to trifurcation of the popliteal vein. The 
common femoral vein bifurcates into the superficial and deep femoral veins. 
The superficial vein travels through obturator canal to the popliteal fossa 
where it becomes the popliteal vein. The popliteal vein further divides into 
the peroneal, anterior, and posterior vein known as the trifurcation. Normal 
deep veins collapse under moderate pressure applied by the sonographer. 
A study is positive for DVT when the deep vein under interrogation does 
not collapse fully when pressure is applied to the skin with the ultrasound 
probe. An artery is differentiated from the vein by its thicker wall and 
pulsatile nature. In the image provided one can see deformation of the thick 
walled vessel (artery) with transducer pressure, while the thin walled vessel 
(vein) adjacent to it is not collapsing under the same pressure which is the 
result of the intra-luminal pressure of the vein exceeding that of the artery as 
the result of the obstruction from the acute DVT.

An anechoic cystic structure in the popliteal fossa (a) is consistent with 
a Baker cyst. A Baker cyst develops from a communication between the 
synovium of the knee and semimembranosus bursa. Chronic inflammation 
of the knee leads to increased synovial fluid production that tracks into the 
cyst causing cyst enlargement. The Baker cyst can be differentiated from 
a DVT on ultrasound by noting that the cyst has a spherical structure as 
opposed to the tubular shape of a vein. The cyst can enlarge and rupture 
leading to intense pain and swelling of the calf. The fluid of a ruptured 
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Baker cyst tracks through the tissue planes of the calf. The volume loss 
of the cyst makes it somewhat compressible when pressure is applied to 
the cyst. A noncompressible spherical structure superficial to the femoral 
artery is consistent with a lymph node (c). Lymph nodes are differentiated 
from DVT by the spherical shape of the lymph node compared to the tubu-
lar structure of the vein. Lymph nodes also tend to lie superficial to the vas-
culature. The sonographer can also apply Doppler to the lymph node show-
ing blood flow in and out of the node hilum as well as throughout the node 
itself. The great saphenous vein (d) is a superficial vein. Thrombosis of the 
saphenous vein is not associated with embolic disease. However, thrombo-
sis of the proximal segment, when it enters the common femoral vein, is 
often treated as a DVT because of the high frequency of proximal extension 
into the common femoral. Rarely, one will find a semi-compressible cystic 
structure with surrounding fluid dissecting into the soft tissue planes of the 
adjacent calf muscles (e) which would be consistent with an abscess with 
surrounding cellulitis and not an acute DVT.

388. The answer is d. Error disclosure is an important principal of high 
quality patient care. When one introduces point-of-care ultrasound to their 
practice of emergency medicine it is very important that a robust QA and 
feedback process is in place in order to identify and disclose errors in inter-
pretation. Not only do these errors need to be communicated to the per-
forming physician, when the error has the potential to compromise patient 
care (ie, a missed acute DVT), they need to be promptly communicated to 
the patient so that corrective actions may take place. In the case of a missed 
acute DVT, this involves bringing the patient back to the ED so that treat-
ment with anticoagulation can be initiated.

Referral to primary care (a) is an inappropriate plan for this patient 
with an acute DVT that was misdiagnosed in the ED and will lead to fur-
ther delays in care. There was no error image acquisition and it is not neces-
sary to apologize to the ED Ultrasound Director (a and b). While further 
practice (e) is probably a good idea, it is not the most appropriate next step 
in this clinical scenario.

389. The answer is d. This is an example of a stratosphere sign or a bar-
code sign with a lung point diagnostic of a pneumothorax. The “B” in 
B mode stands for brightness. B mode is the mode of ultrasonography 
used with routine imaging. When a sound wave returns to the transducer, 
it is converted to a gray-scale pixel that corresponds to the amplitude or 
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“loudness” of that reflected sound wave. The different shades of gray pixels 
represent the amount of reflected sound based on the acoustic impedance of 
the tissues scanned. From these pixels an image is generated and displayed 
on the monitor for interpretation. With real-time (B-mode) imaging the 
parietal and visceral pleura are visualized as an echogenic surface deep to 
the chest wall. During a normal respiratory cycle, the mobile visceral pleura 
slides over the fixed parietal pleura. The presence of a sliding lung sign 
virtually rules out a pneumothorax. The absence of a sliding lung sign is 
highly sensitive for pneumothorax. However, false positives can be caused 
by pulmonary contusions, bullous emphysema, or acute respiratory distress 
syndrome (ARDS).

The “M” in M mode stands for motion. When the machine is switched 
to M mode, a line will appear on the B-mode image that is simultaneously 
displayed. This line corresponds to a single piezoelectric channel that can be 
focused on an area of interest. In this case the line is focused through the lung-
chest wall interface. Once the line is focused on an area of interest, the chan-
nel is plotted in a graph with time on the horizontal axis and depth on the 
vertical axis. By plotting this single channel of ultrasound waves over time, 
the movement of tissue relative to the ultrasound probe can be interpreted.  
When scanning a normal thorax in M mode, the soft tissues of the chest 
wall generate a series of horizontal lines, while the aerated lung sliding 
deep to the chest wall gives a grainy appearance. This is called the seashore 
sign. If air gets between the visceral and parietal pleura, the movement of 
the visceral pleura is no longer appreciated. Instead of the grainy beach-
like image, a series of horizontal lines is projected. These horizontal lines 
look like a continuation of the horizontal lines from the chest wall giving a 
stratosphere or bar-code sign. Once the stratosphere sign is appreciated, 
the probe is positioned posterolaterally in an effort to find where the vis-
ceral and parietal pleura contact. The site where the pneumothorax ends 
and normal lung starts is called the lung point. At the lung point, the screen 
will show stratosphere sign with brief periods of seashore sign as the vis-
ceral pleura slides into view with respiratory cycles. Visualizing the lung 
point is 100% specific for the diagnosis of pneumothorax.

Pulmonary contusion (a) is less likely with a normal chest radiograph 
and the presence of a stratosphere sign with lung point. If real-time imag-
ing showed the loss of a sliding lung sign and a lung point was not shown, 
pulmonary contusion would be more likely. Aortic transection (b) is a rare, 
often rapidly fatal diagnosis that is typically the result of massive decel-
eration forces causing a shearing type of injury to the aorta at or near the 
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ligamentum arteriiosum. The image provided is not one of the aorta, and 
this diagnosis would be best made by CT in a stable patient. The patient 
may have rib fractures (c), but these are not responsible for the ultrasound 
findings seen in the question. A hemothorax (e) would be represented by 
an anechoic fluid collection in the dependent portions of the thorax.

390. The answer is b. The perisplenic view of this FAST examination 
shows an anechoic stripe in the subphrenic space representing free fluid 
in the peritoneal cavity. In the setting of trauma free peritoneal fluid is 
presumed to be blood. Blood in the perisplenic region most commonly 
collects in the subphrenic space. Blood in the left subphrenic space irritates 
the diaphragm giving referred pain to the left shoulder. This is called Kehr 
sign. Given the history, physical examination, and ultrasound findings, this 
patient likely has a splenic rupture. Many low- to moderate-grade liver 
and spleen injuries can be managed nonoperatively or with interventional 
radiology by embolizing bleeding vessels. Because this patient is clinically 
stable, further imaging with a CT scan is the next best step in management.

If the patient had been hemodynamically unstable, it would be appro-
priate to begin a blood transfusion and (a) transfer the patient to the OR 
(c) for definitive management. Solid organ injury does not lead to pneu-
moperitoneum, thus an upright chest radiograph would not be helpful (d). 
Further imaging and observation is required to ensure that the patient does 
not deteriorate. Discharging the patient home directly from the ED on ibu-
profen (e) is inappropriate in the setting of an intraperitoneal bleed.

391. The answer is c. This is a parasternal long axis (PLAX) view of the 
heart demonstrating a dissection flap seen running from left to right 
(transversely) across the descending thoracic aorta which is seen immedi-
ately posterior to the left atrium (LA). It is important when you acquire a 
PLAX image that you adjust your depth to include the descending thoracic 
aorta. This is consistent with a diagnosis of thoracic aortic dissection.

There is no anechoic fluid between the pericardium and the epicar-
dium of the heart (a) and thus no pericardial effusion is seen. Patients 
who have pericardial effusion with an acute aortic dissection have an 
extremely high mortality as this means that the dissection flap has dis-
sected retrograde through the pericardium which envelopes the first 1 cm of 
the aortic root at the Sinunes of Valsalva. In this patient, the aortic root 
is normal in appearance and caliber (<4 cm in diameter) and thus the 
patient does not have a thoracic aortic aneurysm (b). The RV is seen in 
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the near field, anteriorly, and nothing about it suggests that it is dilated or 
failing in this view (e). PLAX is not the best view to make this determina-
tion. In order to see RV failure, one would need to see video clips of the 
heart to evaluate the size and kinetics of the RV. And lastly, because there 
is pathology seen in the descending thoracic aorta, this is not a normal 
cardiac examination (d).

392. The answer is c. This is a stable patient with a thoracic aortic dis-
section. The next step should involve consulting the appropriate service, 
which will require knowing the type of dissection that the patient has. A 
Stanford type A dissection involves the aortic root, ascending aorta or aor-
tic arch, whereas a Stanford type B dissection begins distal to the takeoff of 
the left subclavian artery. Of the choices provided, CTA is the best imaging 
study to make this critical determination.

Since the patient does not have a pericardial effusion with tamponade, 
a pericardiocentesis (a) should not be performed. Should this patient with 
an aortic dissection develop tamponade, a pericardiocentesis should only 
be performed if the patient has suffered or is like to imminently suffer a 
cardiac arrest, as violating the pericardium may precipitate the patients 
demise if a surgeon capable of performing the necessary operation is not 
present. A TEE (b) would be an appropriate test in an unstable patient 
or one with a contrast allergy. Admitting the patient to the hospital for a 
stress test (d) is a potentially dangerous action in a patient with an aortic 
dissection and should not be pursued. Anticoagulation with IV heparin 
(e) would be the appropriate treatment if the patient had an acute pulmo-
nary embolism, but nothing about the image presented suggests that this 
is the case. Anticoagulation in this scenario may lead to patient demise.
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Environmental Exposures

Questions

393. A 58-ye r-old   n presents to the e ergency dep rt ent (ED) with 
blister for  tion on both feet th t beg n 2 d ys  go. He denies p st  edic l 
history,  edic tion use, or drug  llergies. His soci l history is signific nt 
for  lcohol dependence  nd he recently bec  e ho eless. He denies  ny 
sick cont cts or recent tr vel. Upon physic l ex  in tion, the lesions  re 
fluid-filled. His feet  re grossly cy notic  nd tender to the touch. His foot is 
shown in the figure. Wh t is the  ost likely di gnosis?

 . Chilbl ins
b. Frostbite
c. Trench foot
d. Ther  l burn
e. Herpes

(Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine. New York, NY: McGraw-Hill; 2002:517.)
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394. A 32-ye r-old otherwise he lthy   n develops dizziness, n use , 
 nd confusion  fter running   r ce. E ergency  edic l services (EMS) 
 re  v il ble on-site  nd the p tient is given intr venous (IV) fluids. 
He  ppe rs gener lly confused. He is oriented to self  nd ti e but not 
pl ce. He is w r   nd di phoretic to touch,  nd it is difficult to obt in 
cont ct infor  tion fro  hi . The p tient is brought to the ED where his 
sy pto s gener lly resolve, except for diffuse  uscle f tigue. L bor tory 
tests  re dr wn, which  re essenti lly nor  l, except for  ini  lly elev ted 
hep tic tr ns  in ses. Given his sy pto s  nd l bor tory findings, wh t 
is the  ost likely di gnosis?
 . He t syncope
b. He t ede  
c. Rh bdo yolysis
d. He t stroke
e. He t exh ustion

395. A 42-ye r-old   n presents to the ED  fter sust ining  n electric 
shock while he w s ch nging   w ll outlet. The p tient co pl ins of p in in 
the finger th t w s shocked. Visu l inspection reve ls loc lized erythe    t 
the tip of the dist l ph l nx, with good c pill ry refill. There  re 2+ r di l  nd 
uln r pulses with full r nge of  otion of  ll joints in the  ffected extre ity. 
Chest  uscult tion reve ls   regul r r te  nd rhyth  with   nor  l S1  nd 
S2  long with cle r bre th sounds bil ter lly. There  re no other signs of 
tr u  . Wh t di gnostic test should be perfor ed next in the co plete 
ev lu tion of this p tient?
 . Urin lysis
b. B sic  et bolic p nel
c. Chest r diogr ph
d. Electroc rdiogr   (ECG)
e. Arteri l Doppler

396. An 18-ye r-old   n presents to the ED with right leg p in  nd 
swelling  fter visiting   loc l be ch. While swi  ing in the oce n, he felt 
  sh rp sting on his right leg. Upon physic l ex  in tion, there is no gross 
defor ity of the right lower extre ity. There  re p lp ble dors lis pedis 
 nd posterior tibi l pulses. Tenderness is noted over the l ter l c lf with 
  ny punct te, erythe  tous lesions  s seen in the figure. Which of the 
following topic l tre t ents is the  ost  ppropri te for this p tient?
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 . Fresh w ter
b. Veget ble oil
c. Vineg r
d. Toothp ste
e. Household window cle ner

397. A 49-ye r-old   n presents to the ED with p in, erythe  ,  nd 
swelling to his left fore r   fter   che ic l spill th t he sust ined while 
 t work. He irrig ted the  re  with w ter  nd  pplied   cold p cket before 
 rriving; however, the burning sens tion in his  r  h s worsened. The 
p tient works in   gl ss f ctory  nd reports exposure to   rust-re oving 
 gent. Which of the following tissue-s ving tre t ents  ust be  d inistered 
e ergently?
 . Li b tourniquet
b. Topic l c lciu  glucon te
c. Alk liniz tion of urine with IV sodiu  bic rbon te
d. Silver sulf di zine oint ent
e. Surgic l debride ent

(Courtesy of Corey Long, MD.)
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398. A 23-ye r-old   le construction worker is brought by   bul nce to 
the ED with bil ter l knee p in. He reports  ixing ce ent the d y before 
 nd kneeling in the process. The p tient st tes th t his je ns were so ked 
through  ost of the d y, but he did not  tte pt to w sh the ce ent off of 
the . Upon physic l ex  in tion, you see   rked tissue necrosis of both 
knees extending down to the bone in so e pl ces. Which che ic l w s this 
p tient  ost likely exposed to?
 . Hydroc rbon
b. Phenol
c. A  oni 
d. For ic  cid
e. Li e

399. A 40-ye r-old fe  le veterin ry  ssist nt presents to the ED with 
puncture wounds over her right shoulder  nd neck. She reports being bitten 
 ultiple ti es by   c t 2 d ys  go. On the d y of present tion, she noticed 
redness  nd p in in th t  re . She denies fever, chills, n use , vo iting, or 
other constitution l sy pto s. Her vit ls include   blood pressure (BP) of 
125/75    Hg,   he rt r te (HR) of 90 be ts/ inute,   respir tory r te (RR) 
of 14 bre ths/ inute,  n or l te per ture of 99.7°F,  nd  n oxygen s tur tion 
of 99% on roo   ir. Multiple puncture wounds  re seen over her right l ter l 
neck extending down to her deltoid with surrounding erythe    nd ede  . 
The c t’s i  uniz tions  re up-to-d te. Which of the following co bin tions 
of potenti l p thogens  nd  ntibiotic choices  re  ost  ppropri te?
 . Staphylococcus aureus  nd ceph lexin
b. Pasteurella multocida  nd   oxicillin/cl vul nic  cid
c. Streptococcus  nd clind  ycin
d. Methicillin-resist nt S aureus  nd v nco ycin
e. S aureus  nd b citr cin oint ent

400. You  re the physici n st ffing   clinic in the Rocky Mount ins when 
  29-ye r-old  ount in-cli ber presents with n use , vo iting, dizziness, 
 norexi ,  nd  ild  nkle swelling. He recently flew in fro  Se ttle to hike 
in the Rocky Mount ins. He denies fever, cough,  bdo in l p in, r sh, 
dyspne , he d che,  nd dysuri . He denies recent  lcohol use. Which 
diuretic is the drug of choice for the tre t ent of this p tient?
 . Furose ide
b. Hydrochlorothi zide
c. Bu et nide
d. Fosinopril
e. Acet zol  ide
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401. A 25-ye r-old fe  le scub  diver presents to the ED with  ultiple 
 re s of peri rticul r joint p in  nd red pruritic skin. Vit l signs include BP 
of 110/65    Hg, HR of 88 be ts/ inute, RR of 14 bre ths/ inute,  n or l 
te per ture of 98°F,  nd  n oxygen s tur tion of 97% on roo   ir. She h s 
p in upon p lp tion of bil ter l knees  nd  nkles with full r nge of  otion 
in these joints. There  re no effusions, erythe  , or crepitus noted over 
the knees or  nkles. The erythe   does not follow   specific der  to  l 
p ttern  nd covers  ost of the lower extre ities, torso,  nd b ck with  re s 
of excori tion where p tient reports scr tching. There  re no other lesions. 
Which of the following is the  ost likely di gnosis?
 . Sexu lly tr ns itted infection (STI)
b. Deco pression sickness
c. Descent b rotr u  
d. Ascent b rotr u  
e. Nitrogen n rcosis

402. A 19-ye r-old rookie N vy Se l presents to the ED with   history 
of syncope upon  scent fro    dive. The length  nd depth of the dive 
w s within deco pression regul tion. He currently co pl ins of feeling 
light-he ded with    oder te front l he d che. Vit l signs include BP of 
130/65    Hg, HR of 86 be ts/ inute, RR of 16 bre ths/ inute,  nd  n 
oxygen s tur tion of 93% on roo   ir. He  ppe rs so ewh t confused  nd 
is oriented only to person  nd pl ce. He h s no foc l neurologic deficits. 
Wh t underlying event is the likely c use for his sy pto s?
 . Pul on ry e bolis 
b. C rdi c ische i 
c. Tr nsient ische ic  tt ck
d. Dysb ric  ir e bolis 
e. Nitrogen n rcosis

Rosh_CH14_p451-p478.indd   455  12/10/15   12:57 PM



456  Emergency Medicine

403. A 23-ye r-old   n presents to the ED  fter sust ining   bee sting. The 
p in is isol ted to his left  r  where the bee sting occurred. Upon physic l 
ex  in tion, you see   single puncture wound with surrounding erythe   
 nd swelling. He denies respir tory distress  nd is phon ting well. Chest 
 uscult tion reve ls cle r bre th sounds bil ter lly without wheezing. The 
oroph rynx is p tent without tongue or lip swelling or uvul r displ ce ent. 
Which of the following is the  ost  ppropri te next step in   n ge ent?
 . Subcut neous epinephrine 0.01  L/kg
b. IV epinephrine 0.01  L/kg
c. IV steroid  d inistr tion
d. Observ tion
e. Or l  ntihist  ine  d inistr tion

404. A 31-ye r-old   n presents to the ED with left c lf p in,   l ise, 
n use ,  nd  y lgi s since   recent trip to Ark ns s. His vit ls include BP 
of 128/70    Hg, HR of 76 be ts/ inute, RR of 16 bre ths/ inute, or l 
te per ture of 99°F,  nd oxygen s tur tion of 98% on roo   ir. There  re 
diffuse petechi e noted on his left lower extre ity fro  the  nterior dist l 
tibi  to the  id-thigh. Closer ex  in tion reve ls   s  ll necrotic lesion 
 t the level of the l ter l  id-c lf with surrounding ede    s shown in the 
following figure. The p tient’s c lf is tender to the touch  nd p in is worse 
with dorsiflexion. Which of the following is the  ost likely c use of his 
sy pto s?

(Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine. New York, NY: McGraw-Hill; 2002:531.)
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 . Deep venous thro bosis (DVT)
b. Scorpion sting
c. Brown recluse spider bite
d. Bl ck widow spider bite
e. Drug-induced thro bocytopeni 

405. A 44-ye r-old wo  n fro  Florid  is st rting on   hike through the 
Andes to see M chu Picchu. She develops   he d che,  norexi ,  nd light-
he dedness. Her initi l vit l signs include BP of 120/60    Hg, HR of 
93 be ts/ inute, RR of 18 bre ths/ inute,  nd oxygen s tur tion of 96% 
on roo   ir. Her lungs  re cle r to  uscult tion with no p lp ble crepitus of 
the chest w ll  nd there is no peripher l ede   noted. Physic l ex  in tion 
is neg tive for  t xi , or  ltered  ent l st tus. Her p st  edic l history is 
neg tive for  sth  , he rt f ilure, chronic obstructive pul on ry dise se 
(COPD), or tob cco use. She h s  n  n phyl ctic  llergy to sulfon  ide 
 edic tions. Which of the following  edic tions is indic ted in this 
p tient?
 . Acet zol  ide
b. Dex  eth sone
c. Nifedipine
d. Furose ide
e. Morphine
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406. A 20-ye r-old   n w s brought in  fter   syncop l episode. He w s 
outside with friends in  n open field during   thunderstor   nd w s found 
lying f ce down, unresponsive by his friends. He reg ined consciousness 
 fter   few  inutes, but is still confused in the ED. On ex  in tion, you 
notice the cut neous lesion depicted in the figure. The p tient denies  ny 
recent tr vel or sick cont cts. He  lso denies  ny sy pto s except for so e 
gener lized confusion. Wh t other physic l ex  in tion finding   y help 
confir  this p tient’s di gnosis?

(Reproduced, with permission, from Tintinalli J, Kelen G, Stapczynski J. Emergency Med-
icine: A Comprehensive Study Guide. New York, NY: McGraw-Hill; 2004:1238.)

 . Testing of cr ni l nerves
b. Otoscopic ev lu tion of ty p nic  e br nes
c. Ev lu tion of g it c dence
d. Auscult tion of systolic c rdi c  ur ur
e. P lp ting the cervic l spine for tenderness

407. A 24-ye r-old   n presents to the ED with diffuse f ci l p in, 
pruritus, erythe  ,  nd dizziness  fter reportedly f lling f ce-first 
onto  n  nthill. His initi l vit l signs include BP of 118/75    Hg, HR of  
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102 be ts/ inute, RR of 18 bre ths/ inute,  nd oxygen s tur tion of 98% 
on roo   ir. Wh t is the  ost  ppropri te next step?
 . Provide tet nus prophyl xis
b. Begin loc l wound c re
c. Assess  irw y, bre thing,  nd circul tion
d. St rt IV fluid  d inistr tion
e. Give or l  ntihist  ines

408. A 40-ye r-old ho eless   n is brought to the ED unresponsive  fter   
snowstor . EMS found hi  curled up on   bus stop bench covered only with 
  s  ll bl nket. He is well-known to the hospit l for  ultiple  d issions for 
poorly tre ted schizophreni . He h s no other p st  edic l history, does not 
t ke his  edic tions,  nd h s never used illicit drugs. His ECG is shown in 
the figure. Wh t is the  ost  ppropri te next step in tre t ent?

III

II

I

V3

V2

V1

V6

V5

V4

aVL

aVR

aVF

 . Defibrill tion
b. C rdi c p cing
c. Adv nced c rdi c life support
d. Adv nced c rdi c life support  nd rew r ing
e. C rdiopul on ry byp ss

(Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine. New York, NY: McGraw-Hill; 2002:516.)
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409. A 26-ye r-old   n presents to the ED in distress with   Gil   onster 
 tt ched to his  r   fter he w s bitten. He is the  ni  l’s   in h ndler 
 nd there is no history of prior bites. He reports loc lized 10/10 p in. He 
denies we kness, n use , or light-he dedness. The  ni  l  tt ched itself 
45  inutes  go. The  ni  l is c refully re oved fro  his  r  by st ff. 
Wh t is the  ost  ppropri te next step?
 . Check for  ny re  ining e bedded teeth  nd begin wound c re
b. Ad inister  ntivenin
c. Give tet nus prophyl xis
d. Ad inister bro d-spectru   ntibiotics
e. Apply suction device

410. An  nxious college student presents to the ED  t 2:00 am st ting   b t 
woke hi  up fro  sleep. He he rd so ething flying  round his bedroo , 
 nd when he turned the lights on, he s w   b t fly into his closet. He is 
unsure of whether or not he w s bitten. Which is the  ost  ppropri te 
  n ge ent?
 . Provide re ssur nce  nd disch rge ho e
b. Ad inister hu  n r bies i  une globulin  nd hu  n diploid cell r bies 

v ccine
c. Ad inister or l ciproflox cin 500  g
d. Ad ission for 24 hours of observ tion
e. Ad inister with hu  n diploid cell r bies v ccine

411. A 21-ye r-old   n presents to the ED with   p inful  nd itchy r sh 
covering his h nds  nd  r s. The r sh st rted 2 d ys  go with s  ll pruritic 
vesicles  nd slowly progressed into v ri ble sized bull e. The distribution 
includes the p l s  nd   line r stre king p ttern over both fore r s. He 
denies fevers, chills, n use , vo iting, or di rrhe . He recently st rted 
working for   l wn c re co p ny  nd h s been cle ring overgrown g rdens. 
He does not we r gloves or long-sleeved shirts. His p st  edic l history is 
neg tive for  llergies,  sth  , or previous r shes. Which of the following 
tre t ents is  ost reco  ended?
 . Or l syste ic steroids
b. O t e l b ths
c. C reful  spir tion of the bull e
d. Hospit l  d ission for further testing
e. Epinephrine 0.3  g vi  intr  uscul r injection
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412. A 40-ye r-old   n fro  Connecticut presents to the ED with the 
in bility to  ove both sides of his f ce. One week  go, he noted th t the left 
side of his f ce beg n to droop, followed the previous d y by the right side 
of his f ce drooping si il rly. He denies f ci l p resthesi s, diplopi , foc l 
extre ity we kness, or he d che. Physic l ex  in tion shows bil ter l 
cr ni l nerve VII p lsy. He h s int ct cerebell r  nd extre ity  uscle 
strength bil ter lly. Wh t history would help guide further testing?
 . Bull eye r sh
b. Sn ke bite exposure
c. F  ily history of  uscul r dystrophy
d. Exposure to poison su  c
e. History of  therosclerosis

The following scenario applies to questions 413 and 414.

During the  onth of June,   26-ye r-old   n who lives in the northe stern 
United St tes presents with   worsening he d che. He is  n  vid hunter  nd 
h s recently returned fro  his ne rby c bin  fter   week of hunting. He  lso 
h s  y lgi s, fever,  nd   r sh. The r sh is nonbl nching with s  ll d rk 
petechi e on his  nkles, wrists,  nd h nds. His he d che is getting worse 
 nd is no longer responding to ibuprofen. On further history, he did notice 
ticks on the deer he w s cle ning.

413. Wh t further testing is necess ry to initi te tre t ent?
 . Lu b r puncture
b. Skin biopsy
c. St rt e piric tre t ent without further testing
d. Serology
e. N soph rynge l sw b

414. Wh t  ction c n decrease the incidence of this dise se?
 . DEET repell nt
b. Euc lyptus oil c ndles
c. W shing of fruit  nd veget bles
d. V ccin tion
e. Living on the west co st
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415. A 25-ye r-old   n is fishing off the co st of Florid  when   l rge 
w ve hits the bo t  nd he f lls overbo rd. He i  edi tely e erges  nd is 
coughing up w ter. The bo t returns to l nd  nd he is t ken to the ED for 
further workup  nd tre t ent. By the ti e he  rrives, he is  sy pto  tic 
 nd his lungs  re cle r to  uscult tion bil ter lly. His  rteri l blood g s is 
nor  l. Wh t is the  ost  ppropri te disposition?
 . Disch rge ho e.
b. Observ tion in the ED for  t le st 2 hours.
c. Observ tion in the ED for  t le st 6 hours.
d. Ad ission is required due to s lt w ter i  ersion.
e. Ad ission is required due to fresh w ter i  ersion.

416. A 26-ye r-old kite surfer w s w ding into the w ter to l unch his 
kite. He w s w lking in  urky s lt w ter when suddenly he felt   sh rp 
poke in his foot. He quickly lifted his foot  nd s w   stingr y swi   w y. 
On ex  in tion, there is   s  ll puncture wound on the dorsu  of his 
foot without obvious debris present. The p in is sh rp  nd burning  nd 
progressively incre ses. He is 45  inutes  w y fro   ny help; however, 
there is   hotel ne rby. Wh t i  edi te tre t ent is  ost likely to i prove 
his p in?
 . Pouring vineg r over the foot
b. I  ersing the foot in hot w ter
c. Elev tion  nd cold co presses on the  ffected li b
d. Urin tion on the foot
e. A h lf cut onion  pplied to the wound

Rosh_CH14_p451-p478.indd   462  12/10/15   12:57 PM



463

Environmental Exposures

Answers

393. The answer is b. Frostbite usu lly occurs when te per tures f ll 
below 0°C (32°F). There  re three ph ses to the freezing injury c sc de. 
Phase 1 (pre-freeze, without  ctu l ice for  tion) includes initi l skin cool-
ing, incre sed blood viscosity, v soconstriction,  nd  icrov scul r le k ge 
th t c uses loc lized ede   for  tion. Phase 2 (freeze-th w) occurs when 
extr cellul r cryst l for  tion begins, thereby c using intr cellul r shrink-
 ge, protein  nd lipid der nge ents, cell dehydr tion,  nd coll pse of the 
cellul r network. Fin lly, phase 3 (v scul r st sis  nd progressive ische i ) 
involves further co gul tion, interstiti l le k ge, cytokine rele se,  nd cell 
de th, thus resulting in blister for  tion, cy nosis,  nd ulti  tely  u -
 ific tion of the tissue. The bull e for ed   y  lso h ve   he orrh gic 
 ppe r nce. It is i port nt to note th t wind and moisture   y incre se 
the freezing r te. M n ge ent includes rapid rewarming in a circulating 
water bath with water temperatures of 37°C to 39°C. Friction   ss ge, 
which furthers tissue loss, should be  voided. Rew r ing is   p inful pro-
cedure th t requires p renter l  n lgesi . P tients   y  lso h ve   degree of 
dehydr tion  nd benefit fro  cryst lloid  d inistr tion.

Chilbl ins (a),  lso known  s pernio, is  n  bnor  l v scul r response 
to cold resulting in erythe  , itching,  nd infl    tion of the skin. Pernio 
is co  only seen in the ho eless popul tion  s   result of chronic dry-
cold exposure  nd  ostly  ffects the f ce, h nds,  nd pretibi l  re s. Trench 
foot (c),  lso known  s i  ersion injury, is  lso co  on in the ho eless 
popul tion; however does not require freezing te per tures to occur  nd 
usu lly presents  s   loss of sens tion with p llor  nd  ottled skin th t is 
sodden  nd fri ble. Ther  l burns (d)   y present with bull e for  tion 
but do not elicit cy nosis, nor is this history consistent with ther  l injury. 
Herpes (e) is  lso unlikely given the distribution, history provided,  nd l ck 
of cont cts with si il r lesions.

394. The answer is e. The di gnosis of heat exhaustion is initi lly   de 
upon clinic l present tion. P tients   y h ve gener l   l ise, f tigue, fron-
t l he d che, i p ired judg ent, di phoresis,  nd n use . Clinic lly, they 
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  y show signs of dehydr tion including dry  ucus  e br nes, t chy-
c rdi ,  nd orthost tic hypotension. He t exh ustion   y progress to he t 
stroke  nd lies  long   spectru  in which inter edi te c ses   y often be 
difficult to deline te. However, the tre t ent is essenti lly the s  e for both 
conditions. It is i port nt to bring the p tient to   cool loc tion  nd st rt 
IV fluid repl ce ent slowly to prevent the develop ent of cerebr l ede  , 
especi lly in younger p tients. Cold  nd slightly s lted or l rehydr tion 
c n be used initi lly. To help distinguish between he t exh ustion  nd he t 
stroke, hepatic transaminases c n be helpful with elev tion into the thou-
s nds in he t exh ustion,  nd in the tens of thous nds in he t stroke. Both 
 re c used by dehydr tion  nd intr v scul r cell depletion, which c n prog-
ress to c rdiov scul r shock, profound  ent l st tus ch nges,  nd incre sed 
te per ture. With he t exh ustion, the  ent l st tus  nd BP often r pidly 
return to nor  l  fter the p tient is pl ced in the recu bent in the sh de.

He t syncope (a) results fro  the dil t tion of cut neous vessels to 
 ssist in the delivery of he t to the skin’s surf ce. Blood distributes  ore to 
the periphery, thereby c using syncope with   quick return to nor  l  en-
t tion. Elderly p tients  nd those who st nd for long periods  re especi lly 
prone to this. He t ede   (b) occurs in p tients who  re not  ccli  ted to 
w r er te per tures  nd thereby develop swollen feet  nd  nkles. This is 
not   centr l process  nd  ltered  ent l st tes do not occur. Rh bdo y-
olysis (c)   y result in  ny c se where there is  uscle bre kdown c used 
by dehydr tion, stress, or exogenous f ctors. The p tient   y h ve  ild 
rh bdo yolysis; however, it  lone does not expl in his sy pto s. Neuro-
logic dysfunction, including seizures,  t xi ,  nd co  ,  re   h ll  rk of 
he t stroke (d), which result when tre t ent is not initi ted  nd ther o-
regul tory responses f il. These p tients often h ve dry, hot skin with core 
te per tures  bove 105°F.

395. The answer is d. The p tient sust ined   low-voltage (<1000 V) elec-
trical injury fro  the w ll socket. All p tients sust ining such  n injury 
w rr nt  n ECG  nd cardiac monitoring in the ED. In the United St tes, 
household wiring h s 120 V of alternating current with   frequency (nu -
ber of switches fro  positive to neg tive) of 60 Hz. Altern ting current 
c uses continuous muscle contraction and stimulation that may cause 
ventricular fibrillation. Direct current usu lly just c uses   single  us-
cle sp s  often throwing the victi   nd is the less d ngerous of the two, 
depending on the volt ge; however, it does h ve  n incre sed percent ge 
of blunt tr u   injury. The current is equ l to the volt ge over the resis-
t nce (Oh  l w). This p tient sust ined   superfici l ther  l burn  nd 
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 ost likely did not beco e p rt of the circuit given there  re no cle r entry 
or exit wounds  s seen in direct-cont ct injuries. Disposition of this p tient 
should include loc lized wound c re, close follow-up,  nd instructions to 
return if there  re  ny worsening sy pto s.

Although   urin lysis (a) to screen for  yoglobin  nd   b sic  et -
bolic p nel (b) to check ren l function  ight be perfor ed, it is not neces-
s ry given the n ture of this p tient’s injury. A chest X-r y (c)  nd  rteri l 
Doppler (e) will not prove effic cious given the clinic l ex  in tion.

396. The answer is c. This p tient sust ined  n injury fro    venom-
ous marine animal. Approxi  tely 50,000 such incidents occur ye rly. 
M rine  ni  ls   y be divided into two cl sses—stingers  nd nemato-
cysts. Stingers include se  urchins, stingr ys, c tfish, cone shells,  nd st r-
fish. In this c se, r diogr phs   y be useful in deline ting the c lciferous 
  teri l deposited in the skin for re ov l. Nematocysts  re  uch  ore 
prev lent  nd  ccount for the   jority of enveno  tions  nd  re the  ost 
likely c use for this p tient’s distress. This cl ss includes jellyfish, fire cor ls, 
Portuguese   n-o-w r,  nd  ne ones. These cre tures h ve spring-lo ded 
veno ous gl nds th t disch rge upon  ech nic l or che ic l sti ul tion. 
The nu ber of ne  tocysts on   tent cle c n nu ber in the thous nds. 
These stinging cells c n re  in  ctiv ted  fter weeks of the  ni  l being 
be ched. The veno  cont ins v rious peptides  nd enzy es th t   y 
c use progression of sy pto s, including n use ,  uscle cr  ps, dyspne , 
 ngioede  ,  nd  n phyl xis. The preferred treatment is vinegar (4%-6% 
 cetic  cid), which de ctiv tes the ne  tocyst. The p tient should be given 
tet nus prophyl xis  nd  ntihist  ines  s needed. Dried ne  tocysts   y 
be re ctiv ted  fter w ter exposure so they should be physic lly re oved 
with gloved fingers or forceps  nd NOT w shed off.

Fresh w ter (a)  ctiv tes the ne  tocyst  nd should be  voided. Veg-
et ble oil (b), toothp ste (d),  nd household window cle ners (e) should 
 lso be  voided  s they   y c use further irrit tion  nd p in.

397. The answer is b. Che ic l burns  re   co  on occup tion l h z rd 
 nd c n be c used by   v riety of solvents cont ining  cidic or  lk line sub-
st nces. Initi lly, it is i port nt to re ove  ny cont  in ted clothing  nd 
begin to irrig te the effected skin for  t le st 15 to 30  inutes with copious 
  ounts of w ter. The next step is  ssess ent of the  ffected  re , size, 
 nd depth of the burn  s so e p tients will need tr nsfer to   burn cen-
ter. This p tient w s che ic lly burned by   rust-removing agent, which 
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co  only cont ins hydrofluoric acid (HF). Other solvents include high-
oct ne g s  nd ger icides. Pain out of proportion to sustained injury 
is usu lly seen in these c ses. Hydrofluoric  cid is   rel tively we k  cid; 
however, its extre e electroneg tivity   kes it very dangerous. Fluo-
ride  vidly binds to  v il ble c tions, including c lciu   nd   gnesiu , 
thereby c using hypoc lce i   nd hypo  gnese i . Profound hypocal-
cemia h s been de onstr ted in HF exposure. The free fluoride ions  lso 
inhibit N /K ATP se  nd the Krebs cycle resulting in cellul r destruction. 
The p tient requires continuous ECG  onitoring  nd  d inistr tion of 
exogenous c tions, such  s topic l calcium gluconate gel, which  ct  s che-
l ting  gents to the fluoride ions. IV or intr der  l c lciu  glucon te   y 
 lso be used. C lciu  chloride should be  voided  s it c n c use severe tis-
sue necrosis upon extr v s tion. Blisters should be re oved  nd debrided 
bec use they   y cont in fluoride ions.

Pl cing   tourniquet (a) upon the li b   y c use ische i   nd further 
cell de th. Alk liniz tion of urine with sodiu  bic rbon te (c) would not 
be of benefit in this type of exposure. Silver sulf di zine (d)   y be  pplied 
l ter on for wound c re. The extent of this injury  t this ti e does not w r-
r nt surgic l debride ent (e); however, close wound  onitoring should be 
perfor ed to identify c ses in which tissue necrosis progresses.

398. The answer is e. This p tient w s exposed to lime, which is present 
in cement. When w ter inter cts with dry cement, hydrolysis occurs for -
ing  n  lk line subst nce with   pH of 10 to 12. Alkali burns cause lique-
faction necrosis, resulting in quick dissolution of the involved tissues. Acid 
burns for    co gul tion necrosis, which is so ewh t slower in n ture. 
The best tre t ent is extensive irrigation during initi l cont ct,   ritu l 
perfor ed by the  ore experienced individu ls who work with li e. This 
p tient will need further surgic l debride ent  nd wound c re bec use of 
his exposure.

Hydroc rbons (a)  re present   inly in g soline  nd p int thinners. 
Phenols (b)  re found in dyes, deodor nts, disinfect nts,  nd  griculture 
solvents, which c uses cell den tur tion upon cont ct. A  oni  (c) is 
present in   ny household cle ners, refriger tion units,  nd fertilizers. It 
 cts differently depending on wh t for  it is in. For ex  ple,    oni  
  y freeze skin on cont ct or  ffect bre thing bec use of its v pors. For ic 
 cid (d) is   c ustic org nic  cid used in   ny industries. Tre t ent for 
exposure to  ll of these che ic ls includes copious irrig tion  nd observ -
tion for syste ic side effects.
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399. The answer is b. Cat bites involve s  ll puncture wounds often 
extending down through skin into tendons  nd bones owing to the n ture 
of the  ni  ls’ sh rp teeth. The reported incidence of infection fro  
these bites   y be  s high  s 30% to 50%, with   ny p tients presenting 
only  fter  n infection h s incurred. It is i port nt to note th t cat bites 
have a higher infection rate compared to dog bites. This is due to the 
typic l puncture wound th t inocul tes b cteri  down the tr ck deep into 
the tissues  nd subsequently beco es enclosed  s the skin he ls. P multocida 
is   strong gr  -neg tive, f cult tive  n erobic rod found in the or l 
c vity of the   jority of he lthy c ts  nd   y c use severe syste ic infec-
tion, especi lly in i  unoco pro ised individu ls. P tients need to be 
followed closely  s these infections   y seed deep into joints  nd other 
subcut neous tissues requiring debride ent. It is i port nt to note th t 
this b cteriu  is  lso c rried on cl ws therefore scr tches c n  lso c use 
infection.

All other org nis s (a, c, d, and e)  re potenti l p thogens, however, 
less likely in this scen rio. The other  ntibiotic choices do not provide 
 ppropri te cover ge for P multocida. P multocida is pri  rily tre ted with 
  penicillin, such   oxicillin/cl vul nic  cid. This b cteriu  is resist nt to 
first-gener tion ceph losporins (a), v nco ycin (d),  nd clind  ycin (c). 
Topical antibiotics, such  s b citr cin (e), would be ineffective given the 
b cteriu  P multocida.

400. The answer is e. An  vid mountain-climber who  scends r pidly 
 nd presents with new he d che, n use ,  nd vo iting, should pro pt 
you to di gnose acute mountain sickness (AMS). E rly on, sy pto s 
  y  i ic  n  cute vir l syndro e with n use , vo iting, he d che, 
 nd  norexi . However, these sy pto s progress to include peripheral 
edema, oliguria, retinal hemorrhages, and finally high-altitude pul-
monary or cerebral edema. Risk f ctors for AMS include, but  re not 
li ited to, r pid  scent, history of COPD, history of sickle-cell dise se, 
cold exposure, he vy exertion,  nd sleeping  t higher  ltitudes. The ini-
tial treatment for  ll of these conditions  cross the spectru  of AMS 
includes immediate descent. A descent of 1500 to 3000 feet reverses 
high- ltitude sickness in  ost c ses. Supple ent l oxygen is indic ted 
in  ll c ses. Diuretics, such as acetazolamide, h ve been proven effec-
tive not only for tre t ent but for prophyl xis. Sy pto  tic tre t ent 
for vo iting  nd he d che   y  lso be indic ted. Hyperb ric oxygen 
ther py is indic ted in severe c ses.
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Furose ide (a)  nd hydrochlorothi zide (b)  re indic ted in tre t ent 
of congestive he rt f ilure  nd hypertension. Bu et nide (c) is    ore 
potent loop diuretic th t is not indic ted. Fosinopril (d) is  n  ngiotensin-
converting enzy e (ACE) inhibitor.

401. The answer is b. This p tient is suffering fro  decompression sick-
ness,  ore co  only known  s “the bends.” This ter  refers to   spec-
tru  of st tes whereupon bubbles of nitrogen g s collect in the blood  nd 
tissues. To help illustr te, picture   bottle of sod  being opened,  llowing 
the bubbles to r pidly co e out of the solution to the top. Clinic lly, the 
degree of collection is   result of the depth  nd length of the dive. Other 
risk f ctors include inherent f tigue, he vy exertion, dehydr tion,  nd fly-
ing  fter   dive. A p tent for  en ov le   y  lso prove to be d ngerous in 
c using g s bubbles to e bolize to the  rteri l syste . Deco pression sick-
ness c n progress fro  its initi l  usculoskelet l involve ent to include 
the c rdiov scul r, respir tory,  nd centr l nervous syste  (CNS). Divers 
should  scend in   slow, gr du l   nner to  void to collection of nitrogen 
g s in these tissues. Tr nsport to the ne rest hyperbaric chamber is the 
tre t ent of choice. IV fluid hydr tion  nd supple ent l oxygen   y  lso 
be w rr nted.

STI (a) is possible, p rticul rly disse in ted gonorrhe , however, less 
likely due to the  cute onset of sy pto s  fter diving. Descent b rotr u   
(c) is unco fort ble  nd includes sinus, e r,  nd skin squeeze. This c n 
result in ty p nic  e br ne d   ge  nd p in to p lp tion over the sinuses 
but h s few long-ter  effects. Ascent b rotr u   (d) involves si il r sy p-
to s in  ddition to pneu o edi stinu   nd pneu othor x. Nitrogen n r-
cosis (e),  lso known  s “r pture of the deep,” is   pheno enon in which 
prolonged dives produce   euphoric effect upon the diver bec use of the 
collection of nitrogen g s in the tissues. This   y prove d ngerous in the 
f ce of  n e ergency with   f lse sense of security  nd i p ired  otor skills.

402. The answer is d. This p tient  s   new diver  scended to the surf ce 
too quickly c using  n air embolism. Nitrogen g s bubbles for   nd sub-
sequently tr vel to the  rteri l syste  through the pul on ry veins into the 
c rdi c ch  bers. Arterial gas embolism   y  lso occur if the p tient h s 
  p tent for  en ov le. Symptoms  re usu lly sudden and dramatic. 
Divers, who   y h ve been thought to h ve drowned,  ctu lly p ssed out 
during  scent bec use of  n underlying e bolis . Tre t ent includes 
hyperbaric oxygen therapy  nd the  void nce of  ir tr nsport.
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Although c rdi c ische i  (b)   y occur bec use of this, it is not the 
precipit ting event. Pul on ry e bolis  (a) in  n otherwise he lthy indi-
vidu l with no risk f ctors is low prob bility  s the inciting event. Tr nsient 
ische ic  tt cks (c)   y present in   v riety of w ys, but given this clinic l 
scen rio,   serious diving-rel ted c use  ust be investig ted first. Nitrogen 
n rcosis (e) occurs with bre thing g sses  t depths gre ter th n 70 feet  nd 
this condition cle rs with resurf cing. Clinic lly, p tients  ppe r  s if they 
 re intoxic ted with eth nol.

403. The answer is d. History-t king should include prior bee stings, as 
each successive sting increases the possibility of anaphylaxis given sen-
sitization. The ABCs  ust be initi lly  ddressed. Stings  ost co  only 
present with loc lized burning, erythe  ,  nd ede    t the sting site l st-
ing for  bout 24 hours. The p tient is  sy pto  tic  nd only w rr nts 
observation  t this ti e. Toxicity  nd  n phyl xis  re evident soon  fter 
the sting  nd include vo iting, di rrhe , fever,  nd neurologic   nifest -
tions, such  s seizures  nd  ltered  ent l st tus. The p tient  ost likely 
sust ined   sting fro    honeybee or bu blebee given the single puncture 
wound. Aphids cont in retroserr te-b rbed stingers, which  re re oved 
upon stinging, thereby eviscer ting  nd killing the insect. Vespids, such  s 
w sps, hornets,  nd yellow j ckets, do not cont in this  ech nis   nd   y 
sting   ny ti es. “Killer bees,”  s popul rized by the fil  industry, cont in 
the s  e   ount of veno   s other species. The difference is th t they  re 
 ore  ggressive, not  ore toxic.

The p tient does not w rr nt epinephrine  d inistr tion (a and b) in 
 ny for   s there  re no syste ic signs of  n phyl xis. Steroids (c)  nd  nti-
hist  ines (e)  re usu lly given in p tients with syste ic signs. β2-Agonists 
(ie,  lbuterol)   y  lso be given for respir tory sy pto s.

404. The answer is c. The necrotic lesion in connection with tr vel to 
the south-central United States is cl ssic for   brown recluse spider bite. 
The brown recluse spider c n be distinguished by its violin-shaped cepha-
lothorax. The initi l bite is usu lly p inless  nd within   few hours for s 
    cule or vesicle, which c n progress to erythe    nd blistering. Ini-
ti l lesions   y  ppe r t rget-sh ped,  s blood supply to the centr l  re  
is di inished  nd the tissue beco es necrotic. Associ ted syste ic sy p-
to s include fever, chills,  y lgi s, he olysis, petechi e,  nd eventu lly 
seizure, ren l f ilure,  nd de th. Initi l tre t ent includes  ddressing the 
ABCs, wound c re,  n lgesi ,  nd tet nus prophyl xis. P tients should be 
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observed in the ED for   period of 6 hours to see if enveno  tion occurred. 
Antibiotics   y beco e w rr nted if infection ensues.

Although  ssoci ted with tr vel,   DVT (a) is less likely given the clini-
c l scen rio. Drug-induced thro bocytopeni  (e) c n  lso c use petechi , 
however is not likely given the infor  tion provided. Scorpion stings (b) 
present differently with i  edi te loc lized p in  nd  re followed by neu-
rologic sy pto s including s liv tion,  uscle f scicul tion,  nd blurred 
vision. The veno  of   bl ck widow spider (d) c uses sy pto s th t c n be 
 ist ken for peritonitis due to p inful  uscle sp s   nd result nt  bdo i-
n l rigidity. Sp s s   y resolve spont neously or progress to hypertension 
 nd c rdiov scul r f ilure. Bl ck widow spiders h ve   sign ture hourgl ss 
bright-red   rking on the underside of the  bdo en.

405. The answer is b. Dex  eth sone is reco  ended bec use the 
p tient h s  n  llergy to sulfon  ide  edic tions. This p tient is experi-
encing AMS with no signs of high- ltitude pul on ry ede   or high-
 ltitude cerebr l ede  . The first-line tre t ent is descent  nd oxygen 
supplementation, which is  lre dy  cco plished in this p tient. Other 
tre t ent consider tions include hyperb ric oxygen ther py. Dex  eth -
sone works to decre se v sogenic ede    nd intr cr ni l pressure. 

Acet zol  ide (a) is the preferred  gent. However, the p tient h s   
sulfon  ide  llergy. Therefore, dex  eth sone is indic ted for in this c se. 
Acetazolamide is indic ted  s prophyl xis in p tients with   history of  lti-
tude illness. It works to decre se the for  tion of bic rbon te by inhibit-
ing c rbonic  nhydr se. This diuretic  ction counters the fluid retention 
in AMS  nd decre ses bic rbon te  bsorption in the kidney resulting in 
   et bolic  cidosis th t sti ul tes hyperventil tion. This co pens tory 
 ech nis  is turned off when the pH is close to the physiologic r nge of 
7.4. It is this hyperventil tion th t counters the  ltitude-induced hypoxe i  
thereby relieving sy pto s. Nifedipine (c) works by decre sing pul on ry 
 rtery pressure in high- ltitude pul on ry ede  ,  s does the diuretic 
effect of furose ide (d). Morphine (e) is thought to reduce pul on ry 
blood flow  nd decre se hydrost tic forces in pul on ry ede  .

406. The answer is b. This p tient sust ined   direct lightning injury 
 s evidenced by the typic l fern-like pattern exhibited. A single lightning 
strike c n gener te 300,000   ps  nd 2 billion volts, which is enough to kill or 
severely injure those struck. Associ ted injuries include fr ctures, c rdio-
v scul r coll pse, burns, blunt  bdo in l injuries,  nd neurologic d   ge. 
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Tympanic membrane ruptures  re   co  on  ssoci ted injury c used by 
the outflow tr ct of the lightning strike,  nd it is i port nt to check for 
blood in the e r c n ls of these p tients. It is i port nt to quickly  ssess 
the ABCs of these p tients  nd est blish  n  irw y. I  obiliz tion of the 
cervic l spine is often indic ted,  s well  s close ECG  onitoring. P tients 
should be  d itted for observ tion  fter obt ining   co plete blood count 
(CBC), cre tinine kin se, troponin, b sic  et bolic p nel,  nd  ppropri-
 te r diogr phs of injured  re s. Although 50 to 300 people die of light-
ning strikes e ch ye r in the United St tes,  ost injuries sust ined  re not 
leth l. Tri ge of  ultiple victi s of   single lightning strike is reversed  nd 
p tients who  re pulseless or  pneic should be   n ged first. Respir tory 
 rrest   y outl st c rdi c  rrest  s the di phr g  is stunned. This f ct   y 
necessit te rescue bre thing for   short period of ti e in the p tient with   
pulse to give  ppropri te ti e for the di phr g  to recover.

Cr ni l nerve function (a)  nd g it c dence (c)   y be  bnor  l sec-
ond ry to the electric shock; however they  re not sensitive, nor specific for 
lightning strike. A systolic  ur ur (d), especi lly in the elderly popul tion, 
could represent critic l  ortic stenosis. This p tient is young with no  edi-
c l proble s, which would decre se the prob bility th t the syncope w s 
second ry to v lvul r dise se. P tients who  re struck by lightning often 
h ve blunt injuries fro  being thrown by the bl st effect fro  the current. 
Any p tient who presents to the ED with p r lysis should h ve cervic l 
spine prec utions in pl ce (e). Ker unop r lysis is   tr nsient p r lysis of 
both lower extre ities due to   lightening injury th t will self-resolve over 
hours  nd not due to  ny spin l cord injury. Initi lly such distinction   y 
be difficult to discern so necess ry spin l cord prec utions should be 
initi ted.

407. The answer is c. Fire ants h ve proven to be   re l thre t to hu  ns. 
Ninety-five percent of clinic l c ses result fro  the Solenopsis invicta spe-
cies,    e ber of the Hy enopter , which w s i ported fro  Br zil in the 
1930s. This  nt is found in   ny of the southern United St tes given th t 
it c nnot survive long winters  nd is slowly repl cing the less d ngerous 
species n tive to North A eric . They  re s  ll, light red to d rk brown in 
color. Their veno  is 99%  lk loid, which is unique to the  ni  l kingdo  
 nd c uses he olysis,  e br ne depol riz tion, loc l tissue destruction, 
 nd  ctiv tion of the co ple ent p thw y. The sting usu lly produces   
pustule within 24 hours. Loc l burning, erythe  ,  nd pruritus  re co -
 on. About 10% of c ses h ve progressive, syste ic sy pto s including 
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n use , vo iting, dizziness, respir tory distress,  nd further hypersensitivity. 
Therefore, assessment of this patient’s airway, breathing, and circulation 
is imperative. Continuous  onitoring is indic ted to detect he odyn  ic 
inst bility.

Loc l wound c re (b)   y be perfor ed  fter the p tient is dee ed st -
ble. IV fluids (d) should be given if the p tient is he odyn  ic lly unst ble, 
but is not the  ost  ppropri te next step. Tet nus prophyl xis (a)   y be 
 d inistered  fter the initi l  ssess ent  nd st biliz tion. Antihist  ines 
(e),   y be given  s indic ted; however, they should not be the first step.

408. The answer is d. In  ll critic lly ill p tients, it is i port nt to re ove 
clothing, obt in   core te per ture,  nd initi te continuous  onitoring, 
including  n ECG  fter perfor ing the pri  ry survey of the p tient 
(ABCs). Osborne (J) waves  re indic tive of   junction l rhyth ,  s seen 
in this p tient,  nd  re consistent with hypother i . Prolong tion of  ny 
interv l, br dyc rdi ,  systole,  tri l fibrill tion/flutter,  nd ventricul r 
t chyc rdi s   y  lso be seen. The clinici n  ust initi te advanced cardiac 
life support  nd rewarm the p tient once   rect l te per ture h s con-
fir ed hypothermia. It is i port nt to re e ber th t severely hypother-
 ic p tients who  ppe r de d h ve   good ch nce of   nor  l neurologic 
outco e with continued resuscit tion  nd rew r ing. Re e ber th t a 
patient is not dead until he/she is warm and dead! Those  t extre es 
of  ge, users of sed tive hypnotics, ho eless individu ls,  nd those with 
chronic illness,  ltered  ent l st tus, or sepsis  re  t  ost risk for hypo-
ther i . Rew r ing should begin by re oving  ny wet clothing  nd pl c-
ing w r  bl nkets over the p tient. Then  ctive rew r ing should begin 
with  ech nic l w r ing bl nkets, w r  IV fluids, g stric l v ge, bl dder 
l v ge, peritone l w r ing,  nd l stly c rdiopul on ry byp ss.

Defibrill tion (a)  nd c rdi c p cing (b)  re not currently indic ted in 
this p tient. ACLS (c) is i port nt, but the p tient  ust be rew r ed  t the 
s  e ti e. C rdiopul on ry byp ss (e) is   l st resort when other  ethods 
of w r ing h ve f iled.

409. The answer is a. Only two venomous lizards are found in the 
natural habitat of the southwestern United St tes  nd Mexico. These 
 ni  ls  re usu lly not  ggressive, despite the Gil   onster’s n  e,  nd 
bites  re usu lly   result of direct h ndling  s in this c se. Both the Gila 
monster  nd the Mexican-bearded lizard  re e sily identified by their 
thick bodies  nd be ded sc les (with either   white  nd bl ck or pink  nd 
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bl ck configur tion). Enveno  tion occurs vi  the gl nds  long the lower 
j w. The veno  is introduced into the victi  through grooved teeth th t 
the  ni  l uses to continuously chew  fter it h s bitten down. These teeth 
may become embedded in the victim, distributing  ore veno ,  nd 
should be re oved on  rriv l.

Antivenin (b) is not  v il ble  s these bites  re r rely f t l. Bro d-
spectru   ntibiotics (d)  nd tet nus prophyl xis (c) should be  d inis-
tered  t   l ter interv l. Applying   suction device (e) is never w rr nted in 
enveno  tion injury. The p tient should be observed for  t le st 6 hours 
for syste ic effects.

410. The answer is b. The p tient should receive full rabies prophylaxis 
 g inst the r bies virus. The Centers for Dise se Control  nd Prevention 
(CDC) reco  ends postexposure prophyl xis when   b t is found indoors 
in the s  e roo  with   person. This i  uniz tion is indic ted even if the 
person is un w re th t   bite or direct cont ct occurred  nd r bies c nnot 
be ruled out by testing the b t. Full prophyl xis in the United St tes includes 
p ssive i  uniz tion with hu  n r bies i  une globulin  nd  ctive 
i  uniz tion with hu  n diploid cell v ccine. I  unoglobulin is  d in-
istered in  nd  round   bite wound if visu lized  nd IM  t   different site. 
Hu  n diploid cell v ccine is  d inistered  t   dist nt site fro  the i  u-
noglobulin, usu lly in the deltoid, to  void cross re ctivity. Hu  n diploid 
cell v ccine is subsequently  d inistered on d ys 3, 7,  nd 14.

The p tient should not be sent ho e without full i  unoprophyl xis 
(a). Ciproflox cin h s no role in this p tient or in r bies tre t ent (c). 
Ad ission (d) is not w rr nted  s the incub tion period for r bies r nges 
fro  30 to 90 d ys with so e reporting up to 7 ye rs. The p tient should 
receive i  unoprophyl xis  nd be sent ho e. The p tient should receive 
both  ctive  nd p ssive i  unoprophyl xis unless they  lre dy received it 
in the p st (e).

411. The answer is a. Contact dermatitis fro  pl nts including poison ivy 
is the  ost co  on c use of  llergic skin re ctions in the United St tes. 
Poison ivy is fro  the pl nt genus Toxicodendron th t  lso includes the 
poison o k  nd poison su  c. They  ll cont in  n oil (urushiol) th t is 
the c us tive  gent of the hypersensitivity re ction  nd r sh. Sy pto s 
occur within 10 to 14 d ys for first exposure or within 24 to 48 hours if 
previously exposed to the  ntigen. The  ildest for    nifests  s   vesicular, 
erythematous, pruritic, and mildly painful rash in   linear distribution. 
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Moder te to severe c ses include diffuse  re s of erythe    nd ede   with 
bull e for  tion  nd  ore severe p in. The r sh   y  ppe r to be spre ding, 
however this is usu lly   del yed re ction r ther th n extension of dise se. 
The best tre t ent is prevention with the use of long-sleeved clothing  nd 
gloves. Tre t ent is b sed on severity. In  ll c ses, decont  in tion should 
be perfor ed by w shing  ll potenti lly cont  in ted clothing  nd skin. 
There  re   ny cle nsing products  v il ble, but so p  nd w ter  re equ lly 
effective. Tre t ent for  ild re ctions is sy pto  tic with o t e l b ths  nd 
or l  ntihist  ines. If the exposure is severe or involves the genit ls, h nds or 
f ce, then the use of oral systemic steroids is reco  ended in conjunction 
with sy pto  tic relief  s previously discussed. This tre t ent includes 
prednisone 30 to 50  g/d y t pered over 21 d ys to prevent dise se rebound.

Tre t ent with  n o t e l b th (b) is   good option for  ild dise se. 
However, since the r sh covers his h nds  nd is very p inful, syste ic ste-
roids should be given. Aspir tion of the bull e (c) is not necess ry  nd   y 
c use  ore disco fort  s well  s incre se the risk of super-infection. With   
cle r etiology  nd no respir tory sy pto s, disch rge with p in control  nd 
or l syste ic steroids is  ppropri te; therefore the p tient does not require 
 d ission for  ddition l testing (d). Epinephrine (e) h s no role in tre t ent 
of cont ct der  titis  nd should only be used in c ses of  n phyl xis.

412. The answer is a. This p tient h s bilateral Bell’s palsy, which is   
known co plic tion of Lyme disease. Ly e dise se is the  ost co  on 
vector-borne illness in the western world. The c us tive  gent is   tick-
born infection c lled Borrelia burgdorferi, which is tr ns itted by the 
Ixodes tick. It is ende ic in  ultiple loc tions worldwide, but in the United 
St tes, is seen in the Northe st, upper Midwest  nd northern C liforni . 
The clinic l course follows   v ri ble p ttern r nging fro  e rly (weeks to 
 onths) to l te   nifest tions postexposure ( onths to ye rs). R sh  nd 
syste ic sy pto s present first. The r sh, erythema migrans,  ppe rs  s 
  “bull’s eye” p ttern with  nnul r erythe  ,   cle r inner  nnulus,  nd 
centr l erythe  . Often syste ic flu-like sy pto s  re  lso seen including 
f tigue  nd leth rgy. Next,   disse in ted infection c n present  t  n 
 ver ge of 4 weeks  fter onset of e migrans. It c n  ffect  ultiple body 
syste s including CNS, c rdiov scul r,  nd  usculoskelet l. Neurologic l 
co plic tions include  eningitis, bilateral Bell’s palsy,  nd other cr ni l 
neurop thies. C rdi c present tions  re unco  on  nd include AV block, 
with third degree being  ost co  on. Musculoskelet l sy pto s include 
 ono- rticul r l rge joint  rthritis ( ost co  only the knees), which 
spont neously resolves then  ffects  nother l rge joint. L te dise se is 
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ch r cterized by  rthritic  nd neurologic sy pto s. The  rthritis (which 
is  ore co  on) presents with joint effusions  nd joint p in. It is  ore 
indolent  nd l sts  ultiple  onths to ye rs. The neurologic l sy pto s 
c n involve   chronic enceph lop thy, hyper-so nolence,  nd psychi tric 
disturb nces (ie, depression, irrit bility, or p r noi ). Di gnosis is 
co plic ted  nd includes   two-tier syste  of ELISA followed by Western 
blot. Further infor  tion c n be found  t the CDC website (http://www.cdc.
gov/ly e/di gnosistesting/l btest/twostep/index.ht l). Tre t ent is  
co plic ted  nd includes prevention  s the first step. Prevention is 
i port nt to decre se dise se incidence including we ring light color 
clothing,  nd the use of 30% DEET  pplied to the skin. If the tick is  tt ched, 
re ov l is perfor ed with   p ir of sh rp pointed tweezers. Antibiotic 
tre t ent depends on the body syste  involve ent, the sy pto  severity 
 nd the p tient  ge  nd pregn ncy st tus. If the r sh is present, with   
history of the p tient in the  ppropri te de ogr phics, e rly tre t ent 
with doxycycline is reco  ended without serologic l testing. Exceptions 
to doxycycline ther py include pregn ncy or  ge younger th n 8 ye rs. In 
these c ses,   oxicillin should be prescribed. E rly tre t ent decre ses the 
likelihood of second ry  nd terti ry sequel e. For l te infection, further 
guidelines  re  v il ble online on the CDC website.

Sn ke bites (b) present with sh rp loc lized p in  t the site of inocul -
tion  nd do not present with Bell p lsy. Muscul r dystrophy (c) presents with 
gener lized  uscle we kness  nd not Bell p lsy. Poison su  c (d) presents  s 
  cont ct der  titis. A history of  therosclerosis (e) incre ses the prob bility 
of h ving   stroke. However, Bell p lsy is not indic tive of   stroke.

413. The answer is c. Rocky Mountain Spotted Fever (RMSF) is c used 
by the b cteriu  Rickettsia rickettsii, spre d by the Ixodes tick. It h s 
  high prev lence between April  nd Septe ber,  nd is usu lly seen in 
the e stern one-third of the United St tes. It h s been recorded in every 
st te except M ine. Clinic l   nifest tions r nge fro   ild to f t l 
within sever l d ys of onset. The typic l incub tion period is between 2 
 nd 14 d ys postexposure with gener lized syste ic sy pto s including 
chills, loss of  ppetite,  y lgi s (cl ssic lly of the g strocne ius  uscle), 
he d che,  nd   l ise. It   y l ter progress to fevers, bone  nd  uscle 
p in, severe he d che,  nd confusion. The cl ssic present tion is a triad 
of fever, severe headache, and rash; however, this is present in less th n 
20% of p tients. The r sh of RMSF is   disse in ted v sculitic r sh th t 
st rts on the wrists, hands, ankles, and feet and spreads centripetally. 
It begins  s   bl nking pink or red   cules  nd progresses to d rk red 
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to bl ck petechi e. The present tion involves  ultiple org n syste s 
 nd c n be severe. The syste ic   nifest tions include enceph lop thy, 
 t xi , co  , ARDS, hypotension, DIC,  nd c rdiov scul r f ilure. E rly 
di gnosis  nd tre t ent  re cruci l to decre sing  orbidity  nd  ort lity. 
Therefore if suspicion is high, prophylactic treatment is indic ted. 
Serology is the best confir  tory test but often h s high-f lse neg tives 
e rly in the dise se. Other l bor tory findings th t support the di gnosis 
include thrombocytopenia, hyponatremia,  nd  ne i . Tre t ent 
should be initi ted in p tients who live in ende ic  re s  nd develop 
constitution l sy pto s. Untre ted dise se yields    ort lity r te of 30%; 
with tre t ent the  ort lity r te is 3% to 5%. Tetracycline is the drug of 
choice for both adults and pediatric patients. The short course dur tion 
for tetr cycline does not typic lly result in st ining of pedi tric dentition 
but p rents should still be  lerted to this possibility.

There  re  ultiple  bnor  l l bor tory findings with RMSF includ-
ing CSF, skin biopsy,  nd serology. CSF findings (a) c n yield  n elev ted 
or nor  l protein level,  s well  s pleocytosis of ly phocytes  nd PMNs; 
however, this is neither   sensitive nor   specific finding; therefore lu b r 
puncture is not necess ry. Skin biopsy (b) with indirect fluorescent  nti-
body both sensitive  nd specific  nd c n detect the dise se e rly. However, 
this is ti e consu ing  nd i pr ctic l for routine use. Serology (d) often 
h s e rly high-f lse neg tive results. N soph rynge l sw bs (e) c n be used 
to di gnose influenz .

414. The answer is a. DEET (N,N-Diethyl-meta-toluamide) repell nt 
spr yed on exposed skin  nd clothing c n provide protection fro  initi l 
tick bites  nd  tt ch ent. This c n be s fely  pplied to the skin of children 
over 2  onths  nd to  dults if the repell nt concentr tion is below 30%. 
This is effective for 3 to 6 hours for protection. 

Euc lyptus oil (b) is used  s    osquito deterrent, not   tick repellent. 
W shing of fruits  nd veget bles c n decre se the risk of contr cting infec-
tious g stroenteritis (c) but does not decre se the likelihood of contr cting 
RMSF. There is currently not   v ccin tion for RMSF (d). Living on the 
west co st of the United St tes (e) decre ses the prob bility of  cquiring the 
dise se, but does not eli in te the risk of exposure.

415. The answer is c. If the initi l hospit l  ssess ent, including history, 
oxygen s tur tion,  nd chest x-r y  re entirely nor  l  nd the p tient 
re  ins  sy pto  tic without clinic l deterior tion  t 6 hours, then 
the p tient c n be disch rged ho e. Drowning is defined  s   pri  ry 
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respir tory i p ir ent fro  sub ersion or i  ersion in   liquid  ediu . 
It is   le ding c use of de th in   ny  re s of the world, especi lly in young 
children. The   jority of the victi s  re younger th n 30 ye rs, with 80% 
being   le. The ter s wet  nd dry drowning refer to  spir te of liquid into 
the lungs. The   jority of drownings  re wet (85%). Dry drowning occurs 
second ry to l ryngosp s   nd thus  ini  l w ter is  spir ted into the 
lungs. Injury to the lung with   liquid  ediu  results in   ventil tion/
perfusion  is  tch  nd   decre sed oxygen-diffusing c p city. This 
 is  tch c n present  s cough, r les, shortness of bre th,  nd wheezing. 
C rdi c dysrhyth i  is  lso co  on second ry to  cidosis or hypoxi . 
While the majority of symptoms fro   n i  ersion or sub ersion 
injury will present within the first 4 hours post-injury, a 6-hour period 
of observation is recommended to ensure that those with delayed 
presentations are not missed. The best predictor of long-ter  neurologic l 
outco e is  ent l st tus i prove ent or return to nor  l within the first 
24 hours. Tre t ent is  ggressive  nd quick initi tion of ventil tion  nd 
oxygen tion with   high suspicion for conco it nt CNS d   ge second ry 
to tr u  . In c ses of cold w ter drowning, CPR is continued until the core 
body te per ture is he ted to 90°F; then resuscit tion c n be ter in ted if 
there is no spont neous return of circul tion.

For   p tient who w s origin lly sy pto  tic,  t le st 6 hours  re 
needed to ensure the p tient is st ble for disch rge (a and b). I  edi te 
disch rge or within 2 hours is   d ngerous decision. S lt  nd fresh w ter 
(d and e)  re not independent risk f ctors. Historic lly it w s believed th t 
the different  ediu s of s lt versus fresh w ter would c use either fluid 
overlo d with   dilution effect (fresh) or   ssive pul on ry ede    nd 
hypertonic seru  (s lt). However, in p tients who survive drowning, the 
 spir tion is not enough to c use these ch nges. The one exception is the 
De d Se , which is extre ely hypertonic.

416. The answer is b. Stingray stings  re   co  only encountered   rine 
enveno  tion. Stingr ys  re non ggressive sc vengers  nd botto -feeders 
th t “ tt ck”  s   defensive re ction to being stepped on. These  ni  ls  re 
found in both fresh  nd s lt w ter in tropic l or subtropic l cli  tes  nd 
live p rti lly sub erged in sh llow w ter. Stingr ys r nge in size fro    few 
inches to  ultiple feet in size,  re fl t, di  ond or kite-sh ped  nd h ve   
t il cont ining   veno ous spine. The sting fro    stingr y c n present with 
  puncture wound or j gged l cer tion, depending on how the spine hits 
the skin. Co plic tions include deep  nd co plex l cer tions, second ry 
b cteri l infection,  nd osteo yelitis. De th is   r re co plic tion th t 
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occurs second ry to the toxin, second ry infection, or bec use of direct 
physic l cont ct (ie, c rdi c puncture in the c se of Stephen Irwin). The 
enveno  tion c uses immediate localized pain, edema, and bleeding. 
The p in will pe k in 60  inutes  nd c n l st up to 48 hours. Syste ic 
  nifest tions include we kness, n use , vo iting, di phoresis, vertigo, 
he d che,  uscle cr  ps, hypotension,  rrhyth i s, or de th. Tre t ent is 
best  ppro ched on  ultiple fronts. Immediate irrigation with nonheated 
tap water or saline is best followed by hot water immersion  t 45°C for 
30 to 90  inutes, with c reful  ttention not to c use burns. This decre ses 
the p in vi  disruption of the ther ol bile co ponents of the veno , but 
does not decre se the skin necrosis. Next, debridement and removal of 
the pieces of sting  re reco  ended unless the entire spine is e bedded 
in the p tient (especi lly in the chest,  bdo en, or neck). This needs to be 
tre ted  s   penetr ting object  nd left  s is  nd not re oved until  rriv l  t 
  hospit l. Once  t    edic l f cility, p in control c n be  ug ented with 
loc l  nesthetics or n rcotics. R diogr phs should be perfor ed, followed 
by sterile debride ent,  nd  ntibiotic prophyl xis.

Vineg r (a)  nd se w ter i  ersion  re helpful for   rine enven-
o  tions with ne  tocysts (ie, jelly fish). They  re not effective in sting-
r y stings. Elev tion  nd  pplic tion of cold co presses (c) is  n effective 
tre t ent of  usculoskelet l spr ins  nd str ins. It h s no role in stingr y 
enveno  tions. Urin tion (d) h s no role in   rine enveno  tions. So e 
 re s of Austr li  use   h lf-cut onion pl ced over the wound (e), which h s 
 necdot lly provided p in relief. However, hot w ter i  ersion is still the 
best first tre t ent.
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Questions

The following scenario applies to questions 417 and 418.

A 60-ye r-old wo  n presents to the e ergency dep rt ent (ED) co -
pl ining of p in in her right eye  nd burning sens tion over the right side 
of her forehe d. On physic l ex  in tion, you notice   p tch of grouped 
vesicles on  n erythe  tous b se loc ted in   der  to  l distribution on 
her forehe d. There  re  lso   few vesicles loc ted  t the tip of her nose. 
Her visu l  cuity is 20/20 bil ter lly, he rt is without  ur urs, lungs  re 
cle r,  bdo en is soft,  nd there  re no  bnor  l findings on neurologic 
ex  in tion.

417. Which of the following is the  ost likely p thogen?
 . Adenovirus
b. Pseudomonas aeruginosa
c. V ricell  zoster virus (VZV)
d. Herpes si plex virus (HSV)
e. Chlamydia trachomatis

418. Which of the following is the  ost concerning co plic tion  t this 
ti e?
 . Centr l nervous syste  involve ent c using  eningitis
b. Ophth l ic involve ent c using  nterior uveitis or corne l sc rring
c. C rdi c involve ent c using endoc rditis
d. Der  tologic involve ent c using per  nent sc rring of her f ce
e. N sop l tine involve ent c using epist xis
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419. A 31-ye r-old nurse  sks you to ev lu te   lesion on her left eye. She 
denies fever, ch nge in vision, eye p in, or disch rge. A picture of her eye 
is shown in the following figure. Which of the following is the  ost likely 
di gnosis?

(Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of  Emergency 
Medicine. New York, NY: McGraw-Hill; 2002:43.)

 . Hordeolu 
b. Ch l zion
c. D cryocystitis
d. Pinguecul 
e. Pterygiu 

420. A 72-ye r-old   n presents with right eye p in for 1 d y. The p tient 
h s   history of di betes, hypertension,  nd “so e type of eye proble .” He 
does not rec ll the n  e of his ophth l ic  edic tion. However, he does 
re e ber th t the eye drop bottle h s   yellow c p. Which cl ss of ophth l-
 ic  edic tion is the p tient t king?
 . Antibiotic
b. b-Blocker
c. Mydri tic  nd cycloplegic  gent
d. Miotic
e. Anesthetic

Rosh_CH15_p479-p496.indd   480  12/11/15   2:29 PM



Eye Pain and Visual Change  481

421. A 35-ye r-old wo  n presents with right eye redness for 3 d ys. She 
denies p in  nd notes w tery disch rge fro  the eye. She h s been coughing 
 nd congested for the p st 5 d ys. On ex  in tion, the p tient’s blood pres-
sure (BP) is 110/70    Hg, he rt r te (HR) is 72 be ts/ inute, respir tory 
r te (RR) is 14 bre ths/ inute,  nd te per ture is 98.4°F. Her visu l  cuity 
is 20/20 bil ter lly. On inspection, the conjunctiv  is erythe  tous with 
 ini  l che osis  nd cle r disch rge. The slit-l  p, fluorescein st in,  nd 
funduscopic ex  in tions  re otherwise unre  rk ble. The p tient h s   
nontender, pre uricul r ly ph node,  nd  ildly enl rged tonsils without 
exud tes. Wh t is the  ost likely di gnosis?
 . Gonococc l conjunctivitis
b. B cteri l conjunctivitis
c. Vir l conjunctivitis
d. Allergic conjunctivitis
e. Pseudo on l conjunctivitis

422. A 24-ye r-old wo  n presents to the ED  t 4 am with severe left 
eye p in th t woke her up fro  sleep. She we rs soft cont ct lenses  nd 
does not routinely t ke the  out to sleep. She is in severe p in  nd we ring 
sungl sses in the ex  in tion roo . You give her   drop of prop r c ine 
to tre t her p in prior to your ex  in tion. On ex  in tion, her vision is 
 t b seline  nd she h s no  fferent pupill ry defect (APD). There is so e 
perili bic conjunctiv l erythe  . On fluorescein ex  in tion,   line r 
 re  on the left side of the corne  is highlighted when cob lt blue light is 
 pplied. No underlying white infiltr te is visu lized. No white cells or fl re 
 re visu lized in the  nterior ch  ber. Wh t is the  ost  ppropri te tre t-
 ent for this condition?
 . I  edi te ophth l ology consult tion
b. Tobr  ycin ophth l ic oint ent
c. Erythro ycin ophth l ic oint ent
d. Eye p tch
e. Prop r c ine ophth l ic drops
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423. A 45-ye r-old wo  n presents with right eye p in  nd redness for  
1 d y. She h s photophobi   nd w tery disch rge fro  the eye. She does not 
we r gl sses or cont ct lenses  nd h s no prior eye proble s. On ex  i-
n tion, the p tient’s visu l  cuity is 20/20 in the left eye  nd 20/70 in the 
right eye. She h s conjunctiv l injection  round the corne   nd cle r w tery 
disch rge. On slit-l  p ex  in tion, the lids, l shes,  nd  nterior ch  ber 
 re nor  l. When fluorescein is  pplied, the following i  ge is seen. The 
re  inder of the he d ex  in tion is nor  l  nd no cut neous lesions  re 
noted. Which of the following is the  ost  ppropri te tre t ent for this 
p tient?

(Courtesy of Adam J. Rosh, MD and Rosh Review.)

 . Ad ission for intr venous (IV)  ntibiotics
b. Ad ission for IV  ntivir l  gents
c. Disch rge ho e on topic l steroids
d. Disch rge ho e on topic l  ntivir l  edic tion
e. I  edi te ophth l ology consult tion

424. A 21-ye r-old   n presents to the ED with   red eye. The p tient 
co pl ins of rhinorrhe   nd   nonproductive cough for 3 d ys. He denies 
eye p in or disch rge. He h s no  ssoci ted ecchy osis, bony tenderness of 
the orbit, or p in on extr ocul r eye  ove ents. His vision is 20/20, extr -
ocul r  ove ents  re int ct,  nd intr ocul r pressure (IOP) is 12    Hg.  
A picture of his eye is shown in the following figure. Wh t is the  ost 
 ppropri te next step?
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 . E ergent ophth l ology consult tion
b. Ad inister topic l 1%  tropine
c. Elev te the he d of the p tient’s bed
d. Ad inister ophth l ic ti olol
e. Provide re ssur nce

425. A 28-ye r-old  ech nic with no p st  edic l history presents to the 
ED  fter   s  ll   ount of b ttery  cid w s spl shed in his right eye. He is 
co pl ining of extre e p in  nd te ring fro  his eye. Which of the follow-
ing is the  ost  ppropri te next step in   n ge ent?
 . C ll for ophth l ology consult tion
b. Check visu l  cuity
c. Check the pH of the te rs
d. Irrig tion with nor  l s line
e. Applic tion of erythro ycin oint ent

426. A 23-ye r-old  vid high- ltitude skier presents to the ED with intense 
bil ter l eye p in, te ring,  nd foreign body sens tion. He denies  ny 
tr u  , p st  edic l history, or cont ct lens use. His physic l ex  in tion 
is signific nt for bil ter l decre sed visu l  cuity,  nd injected conjunctiv . 
Fluorescein st ining reve ls diffuse punctu te corne l lesions with   dis-
crete inferior border. His pupils  re equ l, round,  nd re ctive to light. No 
consensu l photophobi  is present. Wh t is the  ost likely di gnosis?
 . Corne l  br sion
b. Tr u  tic iritis
c. Ultr violet (UV) ker titis
d. Corne l foreign body
e. B cteri l conjunctivitis

(Reproduced, with permission, from Riordan-Eva P, Asbury T, Whitcher JP. Vaughan & 
Asbury’s General Ophthalmology. New York, NY: McGraw-Hill; 2004:124.)
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427. A 12-ye r-old girl presents to the ED for left eye p in  nd swelling for 
2 d ys. The p tient h s h d cough, congestion,  nd rhinorrhe  for the l st 
week. On ex  in tion, BP is 110/70    Hg, HR is 115 be ts/ inute, RR is 
12 bre ths/ inute,  nd te per ture is 100.8°F. On eye ex  in tion, there 
is purplish-red swelling of both upper  nd lower eyelids with injection of 
the conjunctiv . Pupils  re equ l  nd re ctive to light. She h s restricted 
l ter l g ze of the left eye. Visu l  cuity is 20/70 in the left eye  nd 20/25 in 
the right eye. The re  inder of the physic l ex  in tion is nor  l. Wh t 
is the  ost  ppropri te next step in   n ge ent?
 . Ad inister diphenhydr  ine
b. Ad inister   oxicillin/cl vul n te
c. Ad inister v nco ycin IV
d. Perfor  co puted to ogr phic (CT) sc n of orbits  nd sinuses
e. Ad inister  rtifici l te rs

428. A 60-ye r-old   n with   history of hypertension  nd  igr ine he d-
 ches presents to the ED with   he d che. He describes left-sided he d che 
 nd eye p in th t is  ssoci ted with n use   nd vo iting. The p tient h s   
long history of  igr ines, but s ys his  igr ines do not usu lly include eye 
p in. On ex  in tion, BP is 134/80    Hg, HR is 84 be ts/ inute, RR is 
12 bre ths/ inute,  nd te per ture is 97.6°F. His neurologic ex  in tion 
is nor  l. His left eye is  id-dil ted  nd nonre ctive. His corne  is cloudy. 
His corrected visu l  cuity is 20/50 in the left eye  nd 20/20 in the right eye. 
Wh t is the  ost  ppropri te next step in   n ge ent?
 . Ad inister IV hydro orphone
b. Perfor    noncontr st CT sc n of the he d
c. Check his intr ocul r pressure (IOP)
d. Check   seru  erythrocyte sedi ent tion r te (ESR)
e. Disch rge the p tient ho e

429. A 22-ye r-old   n presents to the ED for left eye p in. He w s in  n 
 lterc tion the previous d y  nd w s punched in the left eye. On ex  in tion, 
his left eye is ecchy otic  nd the eyelids  re swollen shut. He h s tender-
ness over the infr orbit l ri  but no step-offs. You use  n eyelid speculu  to 
ex  ine his eye. His pupils  re equ l  nd re ctive to light. His visu l  cuity 
is nor  l. On testing extr ocul r  ove ents, you find he is un ble to look 
upw rd with his left eye. He  lso co pl ins of diplopi  when looking upw rd. 
Funduscopic ex  in tion is nor  l. Wh t is the  ost likely di gnosis?
 . Orbit l blowout fr cture
b. Ruptured globe
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c. Retin l det ch ent
d. Cr ni l nerve III p lsy
e. Tr u  tic retrobulb r he  to  

430. You  re ex  ining   p tient’s eyes. On inspection, the pupils  re 3    
 nd equ l bil ter lly. You shine   fl shlight into the right pupil  nd both 
pupils constrict to 1   . You then shine the fl shlight into the left pupil 
 nd both pupils slightly dil te. Wh t is this condition c lled?
 . Anisocori 
b. Argyll Robertson pupil
c. Afferent pupill ry defect (APD)
d. Horner syndro e
e. Nor  l pupill ry re ction

431. A 65-ye r-old   n with   history of di betes, hypertension, coron ry 
 rtery dise se,  nd  tri l fibrill tion presents with loss of vision in his left eye 
since he  woke 6 hours  go. The p tient denies fever, eye p in, or disch rge. 
On physic l ex  in tion of the left eye, vision is li ited to counting fingers. 
His pupil is 3     nd re ctive. Extr ocul r  ove ents  re int ct. Slit-l  p 
ex  in tion is  lso nor  l. The dil ted funduscopic ex  in tion is shown 
in the following figure. Which of the following is the  ost likely di gnosis?

(Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of  Emergency 
Medicine. New York, NY: McGraw-Hill; 2002:82.)

 . Retin l det ch ent
b. Centr l retin l  rtery occlusion (CRAO)
c. Centr l retin l vein occlusion
d. Vitreous he orrh ge
e.  Acute  ngle-closure gl uco  
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432. A 24-ye r-old   n presents co pl ining of right eye p in. He w s 
punched in the f ce 2 d ys  go. Ex  in tion reve ls   sluggish right pupil 
with decre sed visu l  cuity  nd consensu l photophobi . His extr ocu-
l r  ove ents  re int ct  nd he denies bony tenderness  round the orbit. 
Which of the following is the  ost likely di gnosis?
 . Corne l  br sion
b. Retin l det ch ent
c. Hyphe  
d. Tr u  tic iritis
e. Orbit l blowout fr cture
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417. The answer is c. At    ini u  the p tient h s herpes zoster (shin-
gles)  nd   y potenti lly h ve herpes zoster ophthalmicus,  n infection 
c used by the VZV. The shingles in this c se involves the ophthalmic 
division (V1) of the trigeminal nerve. Shingles is di gnosed clinic lly by 
visu lizing   p tch of grouped vesicles on  n erythe  tous b se loc ted in 
  der  to  l distribution. P tients often co pl in of  ssoci ted burning 
p in th t precedes the  ppe r nce of the r sh.

Adenovirus (a) is the  ost co  on c use of vir l conjunctivitis.  
P aeruginosa (b) is  ssoci ted with cont ct lens use, corne l  br sion,  nd 
corne l ulcer tion. HSV (d) c n c use ker titis  nd severe ocul r infec-
tions. C trachomatis (e) c n c use conjunctivitis in neon tes  nd sexu lly 
 ctive  dults. None of these  gents  re the c use of shingles.

418. The answer is b. Hutchinson sign describes vesicles on the tip of   
p tient’s nose in the setting of herpes zoster  nd is strongly  ssoci ted with 
involve ent of the eye. When there is ocul r involve ent, the infection is 
c lled herpes zoster ophthalmicus. Ocular complications occur in 20% to 
70% of the c ses involving the ophth l ic division of the trige in l nerve. 
Severity v ries fro   ild conjunctivitis to p nophth l itis. In  ddition, 
the p tient is  t risk for  nterior uveitis, second ry gl uco  ,  nd corne l 
sc rring.

Co plic tions of zoster include centr l nervous syste  involve ent 
(a) th t c n le d to  eningoenceph litis,  yelitis,  nd peripher l neurop -
thy; however, currently the p tient’s neurologic ex  in tion is unre  rk-
 ble. Although zoster c n disse in te to the viscer l org ns, no c ses of 
endoc rditis (c) h ve ever been reported. The r sh of zoster usu lly he ls 
within    onth  nd does not le ve   per  nent sc r (d). Epist xis (e) is not 
  co plic tion of zoster.
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419. The answer is e. This p tient h s   pterygium,   tri ngul r growth 
of tissue fro  the bulb r conjunctiv  th t c n encro ch on the periphery 
of the corne . It is  ore co  on on the n s l side of the corne   nd   y 
 ffect one or both eyes. Pterygiu  is  ssoci ted with exposure to wind, 
dust, and sunlight. Most c ses  re  sy pto  tic  nd c n be followed by  n 
ophth l ologist. In sy pto  tic c ses surgic l excision   y be indic ted.

A hordeolu  (a) or stye is  n  cute infection  nd  bscess of the gl nds 
within the eyelids. Ch l zions (b)  re gr nulo  tous infl    tions of  ei-
bo i n gl nds in the eyelids. In contr st to the erythe  tous, ede  tous, 
 nd p inful hordeolu s, ch l zions  re usu lly h rd  nd nontender. D c-
ryocystitis (c) is  n infl    tion of the l cri  l s c th t is ch r cterized by 
p in, swelling,  nd erythe   of the l cri  l s c on the extre e n s l  spect 
of the lower lid. Pressure on the l cri  l s c in   p tient with d cryocystitis 
  y express pus. Pinguecul  (d) is   yellow-whitish, f tty lesion of the bul-
b r conjunctiv  th t   y be on either side of the eye, but does not encro ch 
on the corne . It is  ore co  only seen on the n s l side. In contr st to 
pterygiu ,   pinguecul  does not encro ch on the corne .

420. The answer is b. Ophth l ic  edic tions  re color-coded. While 
this question   y see  esoteric, it c n be clinic lly useful to know the colors 
of eye  edic tions. In this c se, knowing th t yellow c ps  re β-blockers 
suggests th t this p tient   y be currently tre ted for gl uco  . Medic -
tion color knowledge c n  lso help you r pidly loc te   specific  edic tion 
fro    l rge group of eye  edic tions.

Antibiotics (a)  re usu lly t n. Mydri tics  nd cycloplegics (c)  re red. 
Miotics (d)  re green  nd  nesthetics (e)  re white. Mydri tics  nd cyclo-
plegics  re  edic tions th t c use cili ry  uscle p r lysis  nd pupil dil -
tion. Miotics  re  edic tions th t c use pupill ry constriction.

421. The answer is c. This p tient h s cl ssic viral conjunctivitis  sso-
ci ted with   vir l upper respir tory infection. P tients with vir l con-
junctivitis typic lly h ve conjunctival infection  nd watery discharge. 
 Preauricular lymphadenopathy is  lso  ssoci ted with vir l etiology.  
Tre t ent includes cool co presses  nd  n  ntihist  ine/a - drenergic 
co bin tion  edic tion— n ph zoline/phenir  ine—for sy pto  tic c re.

P tients with b cteri l conjunctivitis (b) h ve thick  ucopurulent dis-
ch rge  nd often w ke up with   tted eyelids. These p tients  re tre ted 
with bro d-spectru  topic l  ntibiotics. B cteri l  nd vir l conjuncti-
vitis do not  lw ys present cl ssic lly  nd c n be difficult to distinguish  
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between clinic lly. Therefore, physici ns will often tre t conjunctivi-
tis p tients with  ntibiotic eye drops until they c n be reex  ined by  n 
ophth l ologist. P tients who we r cont ct lenses  re  t risk for pseudo-
 on l conjunctivitis (e). They should be tre ted with  n  ntibiotic th t 
covers Pseudomonas, such  s   fluoroquinolone or   inoglycoside. It is 
very i port nt to  lw ys consider gonococc l conjunctivitis (a) in sexu lly 
 ctive individu ls, bec use this infection c n c use per  nent visu l loss 
if not r pidly identified  nd tre ted. P tients with gonococc l conjuncti-
vitis h ve   severe conjunctivitis with copious  ucopurulent dr in ge  nd 
erythe  tous conjunctiv . Inp tient IV  ntibiotics should be st rted while 
w iting results of ocul r Gr   st in  nd culture. Allergic conjunctivitis 
(d) presents with w tery disch rge  nd eye redness, but itching is the  ost 
pro inent sy pto . Cyclic l ex cerb tions  ssoci ted with  llergen expo-
sure   y be   clue to the di gnosis of  llergic conjunctivitis.

422. The answer is b. This p tient h s   corneal abrasion fro  prolonged 
cont ct lens use. The  br sion is best visu lized  fter fluorescein st ining 
 nd cob lt blue illu in tion of the corne . Contact lens wearers with  br -
sions  re  t high risk for pseudomonal infection  nd should be tre ted with 
 n antipseudomonal agent, such  s tobr  ycin. It is critic l to distinguish 
 n  br sion fro    corne l ulcer. Ulcers  re deeper infections of the corne  
th t develop fro  corne l epitheli l defects (ie,  br sions). Cont ct lens 
we rers  re  lso  t high risk for corne l ulcers. The h ll  rk of   corne l 
ulcer is   sh ggy, white infiltr te within the corne l epitheli l defect.

Unco plic ted corne l  br sions (in noncont ct lenses we rers)   y 
be tre ted with erythro ycin oint ent (c). I  edi te ophth l ology 
consult tion (a) is necess ry for tre t ent of corne l ulcers, however not 
corne l  br sion. So e ophth l ologists will see the p tient in the ED to 
perfor  corne l Gr   st in  nd cultures, while other ophth l ologists will 
ex  ine the p tient in 12 hours in the office setting. Eye p tches (d)  re con-
troversi l but should not be given to p tients  t risk for fung l infections or 
pseudo on l infections  s they  re  t risk for r pid corne l  elting  nd per-
for tion. Topic l  nesthetic  gents, such  s prop r c ine (e),   y be helpful 
to f cilit te the ex  in tion in the ED but should be dispensed with c ution 
 s repe ted use of these  gents   y c use corne l injury  nd vision loss.

423. The answer is d. This p tient h s HSV keratitis. The h ll  rk of 
this dise se is the br nching or dendritic ulcer. P tients   y  lso present 
without corne l involve ent but will h ve typic l herpetic skin lesions in 
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the eyelids  nd conjunctiv . P tients should be tre ted with topic l  ntivi-
r ls, such  s trifluridine,  nd topic l  ntibiotics to prevent second ry b cte-
ri l infection.

Intr venous  ntibiotics (a)  re not indic ted for herpes si plex ker ti-
tis. Corticosteroids (c)  ust be  voided  s they   y enh nce vir l replic -
tion  nd worsen infection. P tients should follow up with ophth l ology 
in 1 to 2 d ys. If there is evidence for herpes zoster ophth l icus,  n infec-
tion due to re ctiv tion of the herpes zoster virus involving the trige in l 
nerve with ocul r involve ent, ophth l ology should be consulted i  e-
di tely (e)  nd the p tient should be  d itted for IV  ntivir l ther py (b).

424. The answer is e. This p tient h s   subconjunctival hemorrhage 
c used by conjunctiv l vessel rupture fro  coughing. This co  on ED 
co pl int c n result spont neously or fro  V ls lv -induced pressure 
spikes (such  s coughing, vo iting, or be ring down), tr u  ,  nd hyper-
tension. P tients c n be reassured th t subconjunctiv l he orrh ges spon-
taneously resolve in 1 to 2 weeks.

Subconjunctiv l he orrh ge is so eti es confused with hyphe   or 
blood in the  nterior ch  ber. A hyphe   c n be tr u  tic fro    rup-
tured iris vessel or spont neous, usu lly  ssoci ted with sickle-cell dise se. 
Bleeding within the  nterior ch  ber c n c use elev ted IOP  nd  ust be 
tre ted  ggressively with β-blockers (d)  nd   nnitol. C rbonic  nhydr se 
inhibitors (Di  ox) should be  voided in sickle-cell p tients  s these  edi-
c tions lower  nterior ch  ber pH, ulti  tely enh ncing RBC sickling 
 nd incre sing IOP. Pupill ry  ctivity stretches the iris vessels  nd ex cer-
b tes bleeding with hyphe  ; therefore,  ydri tic  gents, such  s  tropine  
(b)  re used to keep the pupil dil ted. The he d of the bed c n be elev ted 
(c) to  ini ize elev tions of IOP. M ny ophth l ologists will  d it  ll 
p tients with hyphe  s. This is bec use 30% of hyphe  s re-bleed in 3 to 5 
d ys, resulting in d ngerously high elev tions in IOP necessit ting surgic l 
ther py. So e ophth l ologists will follow p tients with hyphe  s occu-
pying less th n one-third of the  nterior ch  ber, on  n outp tient b sis. 
However, ophth l ology should be urgently consulted while the p tient is 
in the ED  nd individu l decisions c n be discussed (a).

425. The answer is d. Chemical injuries to the eye  ust be immediately 
irrigated with    ini u  of 1 to 2 L of nor  l s line  s soon  s they  rrive 
in the ED. Topic l  nesthesi   nd the use of   Morg n lens (  speci l device to 
provide l rge volu e irrig tion to the eye) c n help f cilit te this procedure.
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Irreversible eye d   ge c n occur if irrig tion is held for physic l 
ex  in tion  nd visu l  cuity testing (b). Checking the pH of the te rs 
(c) helps deter ine the effectiveness of irrig tion, but should be checked 
 fter irrig tion h s begun. When the ocul r pH returns to 7.5 to 8.0, irrig -
tion c n be stopped  nd   co plete eye ex  in tion should be perfor ed. 
Re e ber to check visu l  cuity  nd p y speci l  ttention to corne l cloud-
ing or corne l epitheli l defects. P tients with epitheli l defects or corne l 
clouding should receive  n ophth l ic  ntibiotic (e). P tients without cor-
ne l or  nterior ch  ber involve ent only need erythro ycin oint ent. 
The ophth l ologist (a) should be notified,  fter initi l st biliz tion, of  ll 
p tients with che ic l injury to the eye  nd follow-up should be  rr nged 
within 12 to 24 hours in consult tion with the ophth l ologist.

426. The answer is c. This p tient h s UV keratitis,  lso known  s snow 
blindness, which is   r di tion burn on the corne  fro  exposure to  n 
UV-ray-containing light source. In this c se, it w s c used by exposure to 
the sun itself. Individu ls who  re in   snowy environ ent  re  ore prone 
to UV ker titis, bec use of the  ddition l r di tion fro  the sun th t is 
reflected off the snow. UV ker titis c n  lso result fro  exposure to welding 
torches,  rtifici l sun l  ps  nd t nning booths. P tients usu lly present  
6 to 10 hours postexposure co pl ining of eye p in, bleph rosp s , te r-
ing, photophobi ,  nd foreign body sens tion. Physic l ex  in tion reve ls 
 n injected eye with decre sed visu l  cuity. Corne l ex  in tion reve ls 
punctuate lesions th t  re cle rly de  rc ted by   protective covering, such 
 s the inferior conjunctiv . Tre t ent consists of   short- cting cycloplegic 
 gent for p in   n ge ent  nd bro d-spectru  ophth l ologic  ntibiot-
ics. Tre t ent is guided to  ssist in the quick, n tur l he ling c p city of the 
corne , in which the p tient should feel better in   couple of d ys.

A superi posed corne l  br sion (a) is possible however does not 
  nifest  s bil ter l punct te lesions. Tr u  tic iritis (b) usu lly occurs 
following blunt tr u    nd   nifests with consensu l photophobi   nd 
eye p in. Physic l ex  in tion reve ls cili ry flush, cells  nd fl re in the 
 nterior ch  ber,  nd   sluggish pupil. A corne l foreign body (d) usu lly 
follows   tr u  tic injury in which the p tient c n rec ll so ething get-
ting into the eye. Corne l foreign bodies c n be visu lized under slit l  p 
ex  in tion  nd   y present with  n  ssoci ted  br sion or ulcer tion. 
The history  nd physic l ex  in tion  re not consistent with b cteri l con-
junctivitis (e), which   nifests  s thick purulent disch rge, conjunctiv l 
infl    tion,  nd irrit tion.
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427. The answer is c. This p tient h s orbital cellulitis,  n infection deep 
to the orbit l septu . The p tient h d   recent upper respir tory infec-
tion  nd prob ble sinusitis, which likely resulted in orbit l extension of the 
infection. Staphylococcus aureus  nd Haemophilus influenzae  re co  on 
etiologies,  nd  ucor ycosis  ust be considered in di betics  nd i  u-
noco pro ised p tients. Distinctive clinic l findings of orbit l cellulitis 
include eye p in, fever, impaired eye mobility, decre sed visu l  cuity,  nd 
proptosis. P tients should be tre ted with IV  ntibiotics, such  s cefurox-
i e,   co bin tion of penicillin  nd n fcillin, or v nco ycin,  nd  d it-
ted to the hospit l. In this c se, the di gnosis is cle r fro  the history  nd 
physic l ex  in tion  nd tre t ent should be st rted pro ptly. Orbit l 
cellulitis  ust be differenti ted fro  presept l cellulitis  nd  llergic re c-
tions. Presept l cellulitis is   superfici l infection th t does not penetr te 
the orbit l septu . P tients present with swollen, red eyelids, but no visu l, 
pupill ry or eye  obility ch nges.

Orbit l  nd sinus CT sc ns (d)   y be perfor ed  fter  ntibiotics  re 
st rted to rule out  n  bscess. CT sc ns  re  lso useful when the di gno-
sis of orbit l cellulitis is in consider tion but not clinic lly cle r. P tients 
older th n 5 ye rs with presept l cellulitis   y be tre ted with   oxicillin/
cl vul n te or lly (b)  nd close follow-up with their regul r doctor. Chil-
dren younger th n 5 ye rs  re  t risk for syste ic b ctere i   nd should 
be  d itted for IV  ntibiotics. P tients with  llergic re ctions h ve swelling 
 nd erythe   of the eyelids but no fever or tenderness to p lp tion. These 
p tients   y be tre ted with  rtifici l te rs (e)  nd  ntihist  ines, such  s 
diphenhydr  ine (a).

428. The answer is c. The p tient h s acute angle-closure glaucoma, 
in which the  queous hu or production in the posterior ch  ber of the 
eye is un ble to dr in through the  nterior ch  ber  nd the result nt 
obstruction c uses increased IOP. P tients with  cutely elev ted IOP h ve 
  mid-dilated, nonreactive pupil with corneal clouding  nd decreased 
vision. The di gnosis is confir ed by checking the IOP with   Tono-Pen 
or tono eter. Checking IOP is   si ple, r pid test th t should be per-
for ed on  ll p tients with he d che  nd orbit l p in. Normal IOP is 10 to  
21 mm Hg. P tients with incre sed IOP should be tre ted with  edic -
tions to decre se production of  queous hu or. If the IOP is nor  l, other 
c uses of he d che  nd eye p in should be investig ted.

This p tient is not experiencing his typic l  igr ine he d che  nd 
h s  bnor  lities on his physic l ex  in tion; therefore, disch rging hi  
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 without further investig tion is in ppropri te (e). P in control is  ppropri-
 te for this p tient; however, it is not the  ost  ppropri te next step (a). 
Checking  n ESR (d) is helpful if you suspect te por l  rteritis. A CT sc n 
of the he d (b) c n be considered in the workup of  n  typic l he d che; 
however, tono etry should be perfor ed first.

429. The answer is a. This p tient h s  n orbital blowout fracture of 
the inferior w ll c using entrapment of the inferior rectus muscle  nd 
restricted eye movement resulting in diplopia. A CT sc n with thin cuts 
through the orbits c n confir  the di gnosis. P tients with this injury  re 
gener lly st rted on or l  ntibiotics bec use of the risk of infection  ssoci-
 ted with sinus w ll fr ctures  nd they   y follow up with the institution’s 
 ppropri te surgic l service in 3 to 10 d ys. These injuries  re  ssoci ted 
with other eye proble s  nd   c reful eye ex  in tion  ust be perfor ed 
to rule out corne l  br sion, l cer tion, foreign body,  s well  s hyphe  , 
iritis, retin l det ch ent,  nd lens disloc tion.

The p tient h s no evidence of   retin l det ch ent (c) given his nor-
  l visu l  cuity  nd funduscopic ex  in tion. However, even with   nor-
  l ex  in tion in the ED, p tients with orbit l blowout fr ctures should 
be referred to  n ophth l ologist for   repe t ex  in tion to rule out tr u-
  tic retin l det ch ent. Globe rupture (b) is  ore co  on with pen-
etr ting tr u    nd clues to this di gnosis  re sh llow  nterior ch  ber, 
hyphe  , irregul r pupil,  nd signific nt decre se in vision. If   ruptured 
globe is suspected,   h rd eye shield should be  pplied  nd ophth l ology 
should be consulted e ergently. Do not check IOP in p tients with sus-
pected globe ruptured  s this c n worsen the injury. Cr ni l nerve III p lsy 
(d) presents with proble s with  edi l upw rd,  nd downw rd g ze,  s 
well  s ptosis. This p tient only h s difficulty with upw rd g ze suggesting 
th t cr ni l nerve III is int ct. Tr u  tic retrobulb r he orrh ge (e) c uses 
 nterior displ ce ent of the globe  nd septu  second ry to bleeding into 
the orbit. Bec use the globe h s li ited c p city for exp nsion, continued 
bleeding puts pressure on ocul r structures  nd result nt proptosis. Optic 
nerve co pression c n result in per  nent vision loss. P tients with   
tr u  tic history  nd clinic l signs suggestive of retrobulb r he orrh ge 
require e ergency orbit l deco pression vi  l ter l c ntholysis.

430. The answer is c. This p tient h s  n APD,  lso known  s   Marcus 
Gunn pupil. In p tients with  n APD, light shined into the  ffected pupil 
c uses   s  ll dil tion with no constriction. An APD is the result of   lesion 
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in the  nterior visu l p thw y of the retin , optic nerve, or optic chi s  
preventing reception of the light in the  ffected eye. Neither pupil constricts 
since constriction is centr lly  edi ted in the  idbr in. APDs  re sensitive 
for dise se but not specific. The differenti l di gnosis for  n APD includes 
centr l retin l  rtery or vein occlusion, optic nerve disorders, such  s optic 
neuritis, tu or or gl uco  ,  nd lesions in the optic chi s  or tr ct.

Anisocori  (a) is unequ l pupil size. Under nor  l roo  lighting, nor-
  l pupils   y be 1 to 2    different in size. An Argyll Robertson pupil 
(b) constricts during  cco  od tion ( s expected) but does not constrict 
in response to light. This is usu lly seen in both eyes  nd is  ssoci ted with 
neurosyphilis. Horner syndro e (d) is decre sed sy p thetic innerv tion 
of the eye fro  interruption of the sy p thetic ch in  t  ny point fro  the 
br inste  to the sy p thetic plexus  round the c rotid  rtery. Clinic lly, 
p tients with Horner syndro e h ve ptosis,  iosis,  nd  nhidrosis. Nor-
  l pupill ry response (e) to light is pupil constriction followed by   s  ll 
  ount of dil tion.

431. The answer is b. On funduscopic ex  in tion, the p tient h s   
macular cherry-red spot with   pale retina  nd less pronounced  rteries. 
This is di gnostic of CRAO. The differenti l di gnosis for  cute p inless 
loss of vision includes retin l det ch ent, centr l retin l  rtery  nd vein 
occlusions, vitreous he orrh ge,  nd tr nsient ische ic  tt ck/cerebro-
v scul r  ccident (CVA). An ophth l ologist should be c lled i  edi-
 tely when entert ining these di gnoses bec use   thorough funduscopic 
ex  in tion  nd pro pt tre t ent is essenti l. Occlusion of the centr l 
retin l blood supply is co  only c used by e boli, thro bi, v sculitis, or 
tr u  . Tre t ent  i s to dislodge the clot fro  the   in  rtery to one of 
its br nches  nd includes digit l   ss ge, v sodil tion,  nd lowering IOP.

Acute  ngle-closure gl uco   (e) usu lly c uses p inful loss of vision. 
Centr l retin l vein occlusion (c) presents si il rly to retin l  rtery occlu-
sion but is c used by thro bosis of the centr l retin l vein fro  st sis, 
ede  ,  nd he orrh ge. Funduscopic ex  in tion shows diffuse retin l 
he orrh ges  nd optic disc ede  ,  lso c lled the “blood  nd thunder” 
fundus. Tre t ent involves  spirin  nd pro pt ophth l ology referr l. 
Retin l det ch ent (a) occurs when vitreous fluid  ccu ul tes behind   
retin l te r displ cing the retin . On funduscopy, the retin  will be h ng-
ing in the vitreous. Clinic lly, retin l det ch ent   y be her lded by 
blurry vision or flo ters followed by p inless vision loss. Vitreous he -
orrh ge (d) is bleeding within the posterior ch  ber. On funduscopic  
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ex  in tion, these p tients h ve blood obstructing the view of the fundus. 
There  re   ny c uses of vitreous he orrh ge, including di betic retinop-
 thy, retin l det ch ent, hypertension, tr u  ,  nd  ge-rel ted   cul r 
degener tion.

432. The answer is d. The p tient h s  cute traumatic iritis, which usu-
 lly occurs within 3 days of experiencing blunt tr u   to the eye. Sy p-
to s include p in, decre sed visu l  cuity, photophobi , flo ters,  nd 
te ring. Physic l ex  in tion reve ls perili b l conjunctiv l injection, 
decre sed visu l  cuity,  nd   sluggish pupil. The two h ll  rk findings 
 re consensual photophobia  nd “cell and flare” on slit li p ex  in tion. 
Tre t ent is  i ed  t the prevention of synechi e for  tion  nd includes 
topic l cycloplegics  nd steroids. Tre t ent should be initi ted in conjunc-
tion with ophth l ology.

Corne l  br sions (a)  re  cco p nied by p in, photophobi ,  nd 
te ring. The di gnosis is confir ed by visu lizing  n epitheli l defect on 
fluorescein st ining. Hyphe  s (c) gener lly present e rlier (soon  fter 
the tr u  tic event) th n tr u  tic iritis. They c use si il r sy pto s, 
however red blood cells will be visu lized in the  nterior ch  ber. Retin l 
det ch ents (b) c n occur following blunt eye tr u    nd   nifest with 
nonp inful visu l field defects, flo ters,  nd fl shes of light. Orbit l blowout 
fr cture (e) is cl ssic lly   fr cture of the inferior orbit l w ll   nifesting 
with orbit l contusion, soft tissue swelling, bony tenderness, infr orbit l 
p resthesi ,  nd potenti lly entrapment of the inferior rectus muscle with 
restricted eye movements  nd diplopi .
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Prehospital, Disaster,  
and Administration

Questions

The following scenario applies to questions 433 and 434.

During an emergency medical services (EMS) ride along, your team receives 
a call for multiple injured pedestrians after a device was detonated in a down-
town building. When you arrive at the scene, there is an incident commander 
(IC) who instructs you that there are dozens of injured casualties and del-
egates you to triaging the wounded. You are directed to a secure area where 
the fire department EMS has brought dozens of injured office workers. You 
approach a patient who has several abrasions on his torso, face, and extremi-
ties. He has no spontaneous respirations. You perform a chin lift and note 
chest wall movement and audible spontaneous respirations.

433. Using the simple triage and rapid treatment (START) system, what 
color triage tag would you assign this patient?
a. Green
b. Yellow
c. Red
d. Blue
e. Black

434. As responders arrive and begin clearing rubble and debris, signifi-
cantly more injured patients are found. Additional fire and EMS units 
are requested. According to the National Incident Management System 
(NIMS) when an event such as this involves multiple jurisdictions from a 
variety of backgrounds, which of the following is the most appropriate type 
of command structure?
a. Area command
b. Regional command
c. Team command
d. Unified command
e. Variable command
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435. While working in the emergency department (ED), you receive a dis-
patch call from EMS regarding a 38-year-old woman who developed acute 
severe respiratory distress while eating a peanut-based dish at a Chinese 
restaurant. You are also told that she has erythematous wheals all over her 
body and has diffuse wheezes on auscultation. Her blood pressure (BP) 
92/55 mm Hg, heart rate (HR) 115 beats/minute, respiratory rate (RR)  
28 breaths/minute, and oxygen saturation 98% on room air. EMS informs 
you that they are a basic unit. What are the most appropriate initial orders 
for the EMS unit given their level of training?
a. Administer supplemental oxygen and proceed to the ED as quickly and safely as 

possible
b. Establish intravenous (IV) access and administer IV epinephrine and a normal 

saline bolus
c. Establish IV access and administer a normal saline bolus
d. Administer intramuscular (IM) epinephrine
e. Perform orotracheal intubation for impending respiratory failure

436. A married couple is hiking a mountain in a large national park, when 
the husband slips and falls down a steep hill. He hits his chest wall on a tree 
trunk, and a branch impales his left flank. He also hears a “pop” from his left 
knee and cannot move his lower leg. The man is conscious and tells his wife 
to go for help because he cannot move and is having difficulty breathing. His 
wife hikes back to the park ranger’s headquarters for assistance. The ranger 
calls report over the radio requesting assistance in transporting the patient 
to your ED, which is located approximately 50 miles away. There is a service 
road adjacent to the hiking trail and it is a clear, sunny day. What is the most 
appropriate transfer modality to send to the scene?
a. Send an EMS van via the service road to extricate the patient and transfer him to 

the ED
b. Send the park ranger in his mountain terrain–equipped vehicle to extricate the 

patient and bring him back to his headquarters where EMS personnel will be 
waiting for transfer

c. Send a rotary-wing helicopter and have the park ranger mobilize ground 
transport to the scene for assistance if necessary

d. Send an EMS pickup chassis with an integrated modular patient care 
compartment as the patient may need advanced monitoring during transfer

e. Send a fixed-wing EMS aircraft and mobilize the park ranger’s mountain terrain–
equipped vehicle to extricate the patient and transport him to the aircraft
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The following scenario applies to questions 437, 438, and 439.

A railroad freight car is overturned while traveling through a suburban area 
and hundreds of gallons of chemical waste are spilled at the scene. Several 
crew members were heavily exposed to the chemicals and are reported to 
be in critical condition. Some have already died from the exposure. The IC 
sets up a hot-zone perimeter and has designated decontamination zones. 
You receive a call from a hazardous material (HAZMAT) paramedic unit 
with a patient in distress who they believe will not survive long.

437. Under what circumstances is it acceptable to take the patient directly 
from the hot zone without going through decontamination?
a. If it is reasonably certain that the patient will not survive long enough for the 

decontamination process
b. If the toxic chemical is identified and the EMS personnel have adequate 

equipment to reasonably ensure their safety
c. If the IC orders EMS to bypass the decontamination zone due to the patient’s 

impending deterioration
d. If the resources at the incident site are overwhelmed by the number of 

contaminated people and decontamination cannot be performed rapidly
e. It is never acceptable to bypass the decontamination process after a toxic 

exposure, especially if the toxin is unknown

438. After successfully passing through the decontamination zone tents, 
several patients are brought to your ED for medical evaluation and treat-
ment. They are complaining of intense abdominal cramps, vomiting, 
blurry vision, and sweating after being exposed to the chemicals spilled 
during the train derailment. What toxidrome do their symptoms most 
closely resemble?
a. Antimuscarinic
b. Cholinergic
c. Opiate
d. Sedative hypnotic
e. Sympathomimetic
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439. You correctly diagnose organophosphate poisoning and quickly get 
in touch with local medical control. You request mobilization of the coun-
ty’s supply of Mark-1 auto-injector kits because your hospital has a very 
limited supply. What do these auto-injectors contain?
a. Atropine and pralidoxime
b. Benadryl and physostigmine
c. Clonidine and ondansetron
d. Diazepam and rivastigmine
e. Naloxone and flumazenil

The following scenario applies to questions 440, 441, and 442.

A 911 operator in a small community receives a phone call from a frantic 
family member who found their 67-year-old mother lying on the ground 
unresponsive. They report that she has a pulse in both wrists, however does 
not appear to be breathing. After verifying the caller’s pertinent demo-
graphic information and dispatching the appropriate EMS unit to the 
scene, the operator then stays on the line with the caller in order to provide 
additional pre-arrival instructions.

440. Which of the following is an appropriate pre-arrival instruction that 
the operator is qualified to give to the caller?
a. Administer mouth-to-mouth ventilation
b. Establish cervical spine precautions
c. Initiate cardiopulmonary resuscitation (CPR)
d. Open and clear the patient’s airway
e. Reposition the patient in an upright seated position

441. EMS arrives on scene in a timely fashion, secures the patient, and 
begins transporting her to the hospital. En route to the ED the patient losses 
pulses and shows ventricular fibrillation on the monitor. She has a history of 
cardiac stents due to severe coronary artery disease. On arrival EMS tells you 
that she has been pulseless for 10 minutes. You immediately continue resusci-
tative efforts via advanced cardiac life support (ACLS) guidelines. After sev-
eral administrations of ACLS medications and several rounds of CPR you 
are contemplating terminating the code due to medical futility. Which of the 
following factors would lead you to continue your resuscitative efforts?
a. The arrest was witnessed by a bystander or EMS who immediately began CPR.
b. Before the cardiac arrest, the patient was compliant with taking her cardiac 

medications.
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c. The patient has an automated implantable cardioverter-defibrillator (AICD).
d. The patient has previously survived an out-of-hospital cardiorespiratory arrest.
e. The patient’s initial out-of-hospital rhythm was asystole.

442. What is the single most important predictor of survival in adult out-
of-hospital cardiac arrest?
a. Bystander aspirin administration
b. Early defibrillation
c. Endotracheal (ET) intubation
d. Epinephrine administration
e. Rapid transportation to the ED

443. A patient is brought in by EMS after sustaining injuries from a motor 
vehicle accident. The police arrive with the patient and inform you that he 
is in their custody. Your patient’s vital signs are stable. You send basic blood 
work, including a blood alcohol level, a chest radiograph, and a urinalysis. 
The blood alcohol level comes back above the legal limit for operating a 
motor vehicle. The rest of the workup is unremarkable. The police officer 
requests a copy of the patient’s medical record. What is the proper response 
to his request?
a. Because the patient is in police custody, he does not have the same right to 

privacy as nonincarcerated citizens; hence you are obliged to give the officer his 
records.

b. Refusal to give the officer the records is considered obstruction of justice and 
you can be found criminally liable if you do not comply with his request.

c. Unless the patient consents, you are obligated to refuse the officer’s request for a 
copy of the medical records as this violates the patient’s rights to privacy under 
the Health Insurance Portability and Accountability Act (HIPAA). 

d. As a licensed physician you are allowed to use your best judgment in a case-by-
case basis regarding the release of medical records of incarcerated patients to 
law enforcement officers as long as you document your rationale in the medical 
record.

e. You may release all pertinent medical information, but can withhold certain data 
from your workup that may incriminate the patient in order to protect their 
rights in a subsequent trial.
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444. A 67-year-old man is brought to the ED by EMS with a chief 
complaint of chest pain. He is found to be short of breath and diaphoretic. 
He reports that he vomited 1 hour ago and subsequently feels better. He 
describes substernal chest pressure that started while doing yard work. He 
has a history of coronary artery disease and hypertension. He has regularly 
scheduled appointments with a cardiologist at a neighboring hospital. He 
requested to be taken to that hospital, but EMS refused and brought him 
to your ED because it was only 5 minutes away. The patient is angry and 
requests a transfer to his cardiologist’s hospital, which is 20 minutes away. 
What is the best course of action?
a. You must politely refuse his request and work the patient up for acute coronary 

syndrome and admit him to your hospital if indicated
b. Contact the neighboring hospital and speak to the patient’s cardiologist. If he 

agrees to accept the transfer, authorize an ambulance transfer for continuity of 
care

c. Transfer the patient only if he has stable vital signs and his cardiologist is on-call 
at the neighboring hospital

d. Transfer the patient immediately and inform EMS that they should have 
respected the patient’s wishes in the prehospital setting

e. Perform the appropriate medical screening examination (MSE), in this case 
at least an electrocardiogram (ECG) and basic laboratory tests including a 
troponin, before considering a transfer

445. EMS responds to a call for a suicide attempt. The patient is a 58-year-
old man who was recently diagnosed with pancreatic cancer and, according 
to the family, has been extremely depressed. The patient tried to hang 
himself in his room in a suicide attempt and when family found him still 
gasping for air, they cut him down. He has a weak, thready pulse, sonorous 
respirations with stridor, and poor air entry. He also has crepitus over the 
soft tissue of his neck and he appears pale. The family informs EMS that 
he recently signed a Do Not Resuscitate (DNR) and they have the proper 
documentation. EMS calls in for your advice on how to proceed. Which of 
the following is the most appropriate response?
a. The patient has a DNR order; therefore EMS must abide by his advance directive 

and take no intervention.
b. Take no intervention, but bring the patient to the ED as quickly as possible and 

provide supportive care.
c. Secure the patient’s airway, but inform EMS that they cannot proceed with CPR 

if the patient loses his pulse.
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d. Secure the patient’s airway and provide full supportive care, disregarding the 
patient’s DNR directive due to the circumstance of a suicide attempt.

e. Tell EMS to stand by and contact your hospitals medical ethics board for counsel 
immediately.

446. You are working as an ED physician in a small, single-coverage 
community ED in a level-5 trauma center. Which of the following scenarios 
can be managed safely at your facility without transfer to a higher-level 
center?
a. A 33-year-old man involved in a high-speed motorcycle accident with multiple 

traumatic injuries. You have stabilized his vitals and there is no in-house trauma 
surgeon, but you have a general surgeon.

b. A septic 11-day-old neonate with bacterial meningitis in whom you have 
initiated the proper treatment, including antibiotics.

c. A 75-year-old man with a history of atrial fibrillation and heart failure who 
presents with shortness of breath. He has an implanted pacemaker. His initial 
troponin is negative and his ECG does not reveal any ST elevations. Other than 
an HR of 55 beats/minute, his vitals are stable, the lung sounds are clear, and he 
has no dependent edema. You do not have an in-house cardiologist, but one can 
be called in within an hour.

d. A 42-year-old man who fell 20 ft from his roof. Computed tomographic (CT) 
scan reveals an epidural hematoma. He is intubated and his vital signs are 
stabilized.

e. A 22-year-old woman is 29 weeks pregnant and has abdominal pain and vaginal 
bleeding after being involved in a motor vehicle collision. She has a bruise over 
her lower abdomen where the seatbelt was applied.

The following scenario applies to questions 447 and 448.

Emergency medical service is responding to a call at a local high school 
football game. One of the high school football players is unresponsive to 
verbal stimuli after a helmet-to-helmet collision with another player. His 
BP is 100/65 mm Hg, HR is 60 beats/minute, and RR is 12 breaths/minute. 
There is a small crack at the top of the helmet, but it is otherwise intact and 
strapped tightly to the patient’s head.
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447. EMS calls medical control to request permission to remove his hel-
met in order to assess for head trauma. What is the most appropriate pre-
hospital management of this patient?
a. Do not attempt to remove the helmet, maintain cervical spine precautions, and 

transfer the patient on a backboard to the hospital
b. While maintaining cervical spine precautions, carefully remove the helmet and 

assess for head injury
c. Check the patient’s pupils and if there is asymmetry, remove the helmet with 

cervical spine precautions 
d. Wait at the scene for a physician to arrive with an electric saw for removal of the 

helmet and further on-scene assessment
e. Do not remove the helmet but assess the cervical spine for step-off or any signs 

of obvious injury before transfer

448. There are a limited number of on-scene interventions that are 
recommended for EMS to perform. Which of the following should be 
performed immediately on scene in the setting of acute traumatic injury?
a. Airway control for hypoxemia or aspiration
b. Disrobing and complete exposure
c. Large bore IV access for volume resuscitation
d. Parenteral analgesic administration
e. Stabilization and splinting of long bone fractures

Rosh_CH16_p497-p518.indd   504  12/11/15   2:30 PM



505

Prehospital, Disaster,  
and Administration

Answers

433. The answer is c. In mass-casualty incidents one of the most vital 
components of triage is to assign the appropriate acuity level of injury in 
an easy to implement, standardized, and efficient manner. The most widely 
used triage system is the START system that focuses on assessing three 
parameters. These are as follows:
(i)    Respirations
(ii)   Perfusion
(iii) Mental status

Patients are assessed based on these three parameters and then assigned 
a colored triage tag corresponding to one of the following triage categories:

Red (Immediate): immediate care and transfer necessary
Yellow (Delayed): delayed transfer and care until all “reds” are cleared
Green (Minor): “walking wounded” and lowest priority to transfer
Black (Deceased): dead at the scene from nonsurvivable injuries
Patients who are wounded but are able to walk on scene are given a 

green tag (a) signifying a low priority and are attended to or transferred last. 
Next, patients are assessed for ability to breathe. If they are not breathing, 
the airway is positioned. If breathing resumes, they are labeled “red” (c) as 
depicted in the previously mentioned example. If no spontaneous breathing 
resumes, they are labeled “black” (e). If they are breathing spontaneously 
and have an RR greater than 30 breaths/minute, they are assigned a red tag 
(c). In patients with a spontaneous RR below 30 breaths/minute, next their 
perfusion is assessed by checking a radial pulse and capillary refill. If there 
is no radial pulse or if the capillary refill is greater than 2 seconds, they are 
assigned a red tag (c). For those with a radial pulse or capillary refill under 
2 seconds, the next step is a brief mental status examination in which they 
are asked to follow simple commands (ie, squeeze the examiner’s hand). 
If they cannot do this, they are given a red tag (c). However if they can  
follow simple commands, they are given a yellow tag (b). There is no blue tag  
(d) in the START system.
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434. The answer is d. After the events of September 11th, the United States 
government and Department of Homeland Security made a concerted effort 
to better organize and coordinate disaster response, especially when multiple 
agencies and jurisdictions are responding to an incident. The result was the 
creation of the NIMS, which emphasizes common terminology, focuses 
on multijurisdictional cooperation, and encourages unity of command. 
Responders report to one and only one supervisor to minimize confusion. 
There are several key command staff positions (safety officer, public infor-
mation officer, and liaison officer) headed by an IC. The general staff also 
includes operations, planning, finance, administration, and logistics sections.

There are several different command structure options depending 
on incident specific factors. The most common is a single IC structure in 
which there is one IC overseeing the event. Alternatively, unified command 
(d) is used when there are multiple agencies or jurisdictions responding to 
a single incident. It involves two or more individuals sharing the authority 
of the IC position and acting as a single entity. Area command (a) is used 
in the setting of multiple incidents that are all interrelated but spread over 
a relatively large area. In this situation each location will have an IC, who 
then reports to an area command, which assists with coordination among 
the separate ICs. Regional, team, and variable command (b, c, and e) are 
not formal terms used in the NIMS system.

435. The answer is d. The National Highway Traffic and Safety Admin-
istration Act of 1966 set recommendations for first responder and EMT 
training courses. Because prehospital personnel are covered by state and in 
some cases local funds, the State Board of Emergency Medical Services is 
authorized to modify recommended course lengths leading to discrepan-
cies from state to state. There are four major levels of EMS training and 
credentialing. These are as follows:

1.  First responders include mandatory training given to firefighters, police 
officers, and community EMS responders. These are often the first peo-
ple to arrive on scene. They are trained in CPR, basic life support (BLS), 
and basic trauma care. Current recommendations are approximately  
40 hours of training.

2.  Emergency medical technician basic (ENT-B) is the lowest EMT level. 
They can perform BLS, automated external defibrillation (AED), basic 
assessments, and assist in medication administration. They cannot 
establish IV access; however, in almost all states they can administer IM 
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medications based on predefined protocols or via a verbal order from 
an online medical physician. The recommended curriculum is a course 
length of 110 hours.

3.  Emergency medical technician intermediate (EMT-I) personnel have 
completed EMT-B requirements and are trained in procedures such as 
establishing IV access, ET intubation, and manual defibrillation. Cur-
rent recommendations are approximately 300 to 400 hours of training.

4.  Emergency medical technician paramedic (EMT-P) is the most 
advanced EMT level. They receive all EMT-I training in addition to train-
ing to perform advanced airway procedures, needle decompression of the 
chest, ECG interpretation, external pacing, and advanced drug therapy 
within predefined standardized protocols. Recommendations for their 
training curriculum range from 1000 to 1200 hours.

In this case the patient is having an anaphylactic reaction secondary 
to a peanut allergy. The best initial treatment is IM epinephrine. EMT-B 
units are trained to administer IM medications; in some states they may 
require an order from the online medical physician before administra-
tion. Although the patient requires emergent transport (a), an EMT-B unit 
should be able to provide potentially life-saving care on scene. EMT-I units 
are trained to establish IV access in order to administer IV fluids (c) and 
medications (b), as well as perform ET intubation when indicated (e).

436. The answer is c. There are three modes of transportation available 
to most EMS systems: ground transportation, rotary-wing air (helicopter) 
transportation, or fixed-wing air (small plane) transportation. Ground 
transportation is used for the vast majority of acutely ill or injured patients. 
Air transport is only indicated when air transport time would be signifi-
cantly less than ground transport time. Some common indications for 
air transport are severe injury in which rapid transport is essential; unsta-
ble vital signs; significant trauma in patients younger than 12 years; patients 
older than 55 years or pregnant; multisystem injuries; ejection from a vehicle; 
pedestrian struck or motorcyclist struck; death in same passenger compart-
ment; penetrating trauma to the abdomen, pelvis, chest, neck, or head; crush 
injury to the abdomen, chest, or head; and fall from significant height. This is 
not an exhaustive list and the specific scenario and clinical assessment must 
always be factored into every individual case.

Once the decision to use air transportation has been made, the next 
decision is to employ a rotary-wing or a fixed-wing aircraft. A rotary-wing 
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aircraft has a range of 50 to 150 miles and is indicated in scenarios of 
entrapped trauma patients with extrication time expected to exceed  
20 minutes or locations in a topographically difficult-to-reach area by 
ground transportation. Keep in mind that rotary-wing air transportation is 
limited by poor weather and both modes of air transport carry an inherent 
risk of crashing that must be considered by the physician. A fixed-wing air-
craft is indicated for distances longer than 100 miles when rapid transport 
is essential. This mode of transportation is also limited by weather, lack of 
runways, and refueling. One must also consider possible altitude problems 
for the patient such as pneumothorax, ET cuff, and balloon catheters. How-
ever, there are no absolute contraindications to fixed-wing air transport.

In this case, even though there is a service road adjacent to the hiking 
trail, ground transportation (a, b, and d) is not appropriate due to several 
factors, including prolonged travel time (the nearest hospital is 50 miles 
away), a topographically difficult-to-reach surface area, and prolonged 
extrication time. In this scenario a rotary-winged aircraft (helicopter) 
would be ideal because it could assist in the extrication process as the hiker 
fell down a steep hill and cannot move. A fixed-wing aircraft (e) is not the 
best choice because ground transportation would still be needed and the 
patient would have to endure a prolonged extrication time. Additionally, 
the patient has difficulty breathing secondary to blunt chest trauma sug-
gestive of a pneumothorax, which could be significantly worsened by the 
altitude required by fixed-wing transport.

437. The answer is e. The most important rule of disaster management 
for chemical agents is the contaminated patient should never be allowed 
to enter the ED before being decontaminated. Each state has a standard 
operating procedure for mass casualty decontamination. The following are 
critical steps in the management of chemical mass casualty exposures:
• Recognition of a toxic chemical exposure
• Rapid identification of the agents involved
•  Information retrieval on the toxicity and secondary contamination 

potential of the agent
•  Proper  protection  of  self,  hospital  personnel,  already-hospitalized 

patients, and the facility itself from secondary contamination or loss of 
serviceability to other patients

•  Decontamination and triage of victims
•  Stabilization and medical treatment of victims
• Protection of the community-at-large from secondary contamination
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This question pertains to the decontamination step of a toxic chemical 
exposure, which is clearly of imminent risk to the surrounding  community 
because some of the crew have already died. Patient decontamination 
should occur outside the hospital. Hot, warm, and cold zones should be 
established and cordoned off with brightly colored tape. The hot zone is 
the area of the toxic substance exposure or may be the hospital area where 
arriving patients with no prior decontamination are held. The warm zone 
is an area where thorough decontamination and further medical stabiliza-
tion occur. This area should be arranged so that there is no risk of primary 
contamination, but secondary contamination (transfer of the toxic sub-
stance from the victim to personnel or equipment) may occur. Hence, only 
trained personnel with the proper personal protective equipment (PPE) are 
allowed in the hot and warm zones. The cold zone is the area to which fully 
decontaminated patients are transferred. The warm and cold zones should 
be established upwind, uphill, or upstream of the hot zone to minimize 
extension of the hot zone into other decontamination areas. There is no 
personnel flow between the different zones. The following figure is a sche-
matic representation of a HAZMAT incident area.
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There are no circumstances in which hot and warm zone decon-
tamination can be bypassed, especially in the event of a potentially lethal 
exposure. Bypassing contamination zones (a, b, c, and d) would put the 
public-at-large, including the ED, which is never acceptable. One salient 
point to remember is that clothing should be removed quickly as this act 
is thought to accomplish 80% of the decontamination.

438. The answer is b. The patients’ symptoms are consistent with a cho-
linergic toxidrome, which can be caused by chemicals (ie, carbamates and 
organophosphates), chemical weapons that act as nerve agents (ie, tabun, 
sarin, and VX gas), and several types of mushrooms. The toxidrome can 
be remembered with the mnemonic DUMBBELLSS, which stands for  
diarrhea, urination, miosis, bradycardia, bronchospasm, emesis, lacrima-
tion, lethargy, salivation, and seizure. Hyperstimulation of cholinergic 
receptors causes a generalized outpouring of GI and respiratory secre-
tions, which is usually the most prominent initial clinical finding. The toxi-
drome can also be remembered as the “Killer Bs,” referring to bronchor-
rhea, bronchospasm, bradycardia, and seizure, which represent the most 
common causes of death.

The antimuscarinic toxidrome (a), also commonly referred to as the 
anticholinergic toxidrome, will present with hot, flushed and dry skin, 
mydriasis, fever and myoclonus, often times in a state of delirium. It is fre-
quently remembered by the phrase “blind as a bat, mad as a hatter, red 
as a beet, hot as hades, dry as a bone.” Causes include antihistamines, 
antipsychotics, antidepressants as well as anti-parkinsonian medications.  
Opiate intoxication (c) manifests as miosis, depressed mental status, and 
respiratory depression, which is often times difficult to differentiate from 
the sedative hypnotic toxidrome (d) which will present with depressed 
mental status and respiratory depression as well, often times caused by 
alcohol, benzodiazepines, barbiturates, and other sedatives. The sympa-
thomimetic toxidrome (e) includes anxiety, delusions, paranoia, mydriasis,  
seizures, tachycardia, and hypertension. It is most commonly associated 
with drugs such as cocaine and amphetamines.

439. The answer is a. Mark-1 auto-injector kits were developed by the US 
military for use by servicemen in situations of potential chemical warfare, 
specifically against nerve agents such as sarin, tabun, and VX gas. The kits 
are also effective against poisoning by organophosphates and other simi-
lar chemicals that cause inactivation of acetylcholinesterase by irreversibly 
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binding the enzyme and inhibiting it from breaking down acetylcholine. 
This results in massive amounts of acetylcholine building up in nerve ter-
minals causing hyperstimulation of cholinergic receptors. The Mark-1 
kits contain two agents, atropine sulfate and pralidoxime chloride, in a  
dual-chambered auto-injector that can be self-administered. Atropine acts 
as a competitive antagonist at the acetylcholine receptor, thereby blocking 
the effects of the increased acetylcholine in the nerve terminal. Pralidox-
ime works by binding the organophosphate-inactivated acetylcholines-
terase, changing the chemical conformation of the enzyme allowing the 
organophosphate to be cleaved, resulting in regeneration of functional ace-
tylcholinesterase. Over time organophosphates and other nerve agents will 
undergo aging, a process after which the use of pralidoxime is ineffective. 
For this reason prompt administration of the antidotes is critical. Mark-1 
kits are rarely kept in large numbers within hospitals, and for this reason 
large caches of the kits are kept and managed by many states, as well as the 
federal government. On the federal level, the Office of Public Health Pre-
paredness manages CHEMPACK, a supplemental supply of antidotes suit-
able for treating large-scale exposures to nerve agents and organophosphate 
pesticides. Each CHEMPACK is designed to treat a thousand patients, and 
contains Mark-1 kits, diazepam, and sterile water. Access to these resources 
should be done in conjunction with local and state officials, as local and 
state resources should be accessed first in a disaster. 

Benadryl (b) is an antihistamine that has some anticholinergic proper-
ties; however, no role in the treatment of acute cholinergic poisoning. Phy-
sostigmine (b) and rivastigmine (d) are acetylcholinesterase inhibitors and 
would worsen the cholinergic poisoning. Ondansetron (c) is a serotonin 
antagonist used to control nausea and vomiting, and can be used to aid 
in symptomatic care but will not treat the underlying cause of poisoning. 
Clonidine (c) is a central α2-adrenergic agonist which will decrease sympa-
thetic outflow, and is commonly used to treat hypertension as well as opiate 
withdrawal. Naloxone (e) is an opiate reversal agent used in the setting of 
opiate overdose. Diazepam (d) is a benzodiazepine that can be used to treat 
the seizures associated with cholinergic poisoning, but is not contained 
within the Mark-1 kit. Flumazenil (e) is a GABA receptor antagonist which 
can be used to reverse benzodiazepine overdose, although its use is limited 
by a significant side-effect profile.

440. The answer is d. 911 was adopted as the universal emergency access 
number in 1973, and since then has been the mainstay of public access 
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to emergency services such as police, fire, and EMS. Dispatch centers are 
staffed by trained and qualified 911 operators who are regulated by the 
EMS subdivision of the National Highway Traffic Safety Administration 
(NHTSA), which falls under the oversight of the Department of Transpor-
tation (DOT). 911 operators are trained to use a chief complaint centered, 
question based algorithm to determine the priority and severity of the call, 
in order to dispatch the appropriate level of EMS unit. After establishing the 
priority level of the call and dispatching the appropriate unit, the operator 
can then provide the caller with simple instructions for potentially life-
saving maneuvers based on the situation.

In the previously mentioned case the most appropriate action would 
be to open and clear the patient’s airway (d) of any potential obstruction. 
The patient appears to be apneic, and clearing an airway obstruction could 
be a rapid and lifesaving maneuver. While initiating CPR (c) is an instruc-
tion that the operator is qualified to give, this patient has a pulse and thus 
does not require CPR at this time. Mouth-to-mouth ventilation (a) is not a 
part of the BLS algorithm, and bystanders are encouraged to provide simple 
airway repositioning and CPR when indicated. Bystanders are encouraged 
to leave the patient in the position in which they were found, and to avoid 
repositioning or moving them in any way (e) provided that the scene is safe. 
While the impetus for encouraging bystanders to leave the patient unmoved 
is to avoid potential cervical spinal cord injury, there is no recommendation 
for bystanders to establish or maintain formal cervical spine precautions (e). 
911 dispatch operators are also trained and qualified to give basic instruc-
tions regarding hemorrhage control as well as childbirth assistance in the 
pre-arrival period after appropriate EMS units have been dispatched.

441. The answer is a. In 2010, a meta-analysis of 79 studies spanning 
1950-2008 involving 142,740 patients with presumed out-of-hospital car-
diac arrest found parameters that predicted increased survival to hospital 
discharge. EMS should be queried about the presence or absence of these 
factors to help the physician gauge the utility of continuing resuscitative 
efforts. Survival was  found to be more likely among those cardiac arrests 
that were witnessed by a bystander (13.5%-6.4%), witnessed by EMS 
(18.2%-4.9%), who received bystander CPR (16.1%-3.9%), were found 
in ventricular fibrillation/ventricular tachycardia (23.0%-14.8%), or 
achieved return of spontaneous circulation (33.6%-15.5%).

Patients who have a witnessed arrest tend to have EMS arrive quicker 
and usually have CPR begin sooner. Hence a witnessed arrest, although 
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not the cause of increased survival, correlates with other factors that lead 
to improved survival. Medication compliance (b) is not an independent 
predictor of out-of-hospital cardiac arrest survival to hospital discharge. 
Patients who present in cardiorespiratory arrest with AICDs (c) are already 
refractory to cardioversion or defibrillation. Survival of a prior arrest  
(d) has not been shown to favor survival in future arrests. An initial rhythm 
of asystole (e) is actually a poor prognostic indicator for survival.

442. The answer is b. Several studies have demonstrated that early defi-
brillation is the single most important predictor of survival in out of 
hospital cardiac arrest, and thus early bystander AED use should be empha-
sized and encouraged in the general public. The International Liaison Com-
mittee on Resuscitation, which includes representatives from the American 
Heart Association, the European Resuscitation Council, Australian Resus-
citation Council, Heart and Stroke Foundation of Canada, and the Resus-
citation Councils of Southern Africa, strongly encourages active efforts in 
both the out-of-hospital and in-hospital setting to decrease time to defibril-
lation. The most important method of improving the quality and efficacy 
of resuscitative efforts revolves around public education and awareness 
in regards to early identification of cardiac arrest, early initiation of CPR, 
and prompt AED application and use. While aspirin use (a) in the setting 
of cardiac arrest secondary to coronary artery thrombosis could provide 
important anti-platelet activity, this is not as important as early defibrilla-
tion. Control of the airway via ET intubation (c) and epinephrine adminis-
tration (d) are important features of full ACLS resuscitation and should be 
performed by qualified ALCS-certified providers; however, this does not 
confer the same increase in predicted survival that early defibrillation does. 
Reduced transport time to a facility capable of managing a cardiac arrest 
is associated with increased chances of survival; however, AED use should 
not be delayed for the sake of faster transportation (e).

443. The answer is c. The HIPAA (1996) was created to protect patients’ 
privacy rights by establishing rules for disclosures of confidential health 
information. The act was intended to standardize health information 
transfers, require identification numbers for providers, health plans, and 
employers, and to protect confidential protected health information (PHI). 
The inclusion of PHI protection resulted from fears that electronic transfers 
and ID numbers could be misused. Hence, the law penalizes disclosures of 
confidential health information that are not authorized in writing by the 
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patient. The secretary of health and human services imposes civil monetary 
penalties for violation of any HIPAA requirement, up to $25,000 per dis-
closure. Police officers do not have automatic access to a patient’s medical 
record, even if the patient is in their custody. Only if the police serve you 
with a subpoena for court-ordered medical records are you obligated to 
share them without the patient’s written consent.

Incarcerated patients (a) are still protected by HIPAA regulations and 
are entitled to confidentiality of PHI. As a physician there are no legal 
ramifications for abiding by HIPAA regulations; in fact, both you and your 
institution are liable for monetary and civil penalties if HIPAA rules are 
broken (b). HIPAA privacy regulations are not subject to case-by-case dis-
cretionary judgments (d) but rather must be followed with only certain 
special exceptions, such as psychotherapy notes and disclosures for billing 
issues, which are outside the physician’s scope of practice. Answer choice 
(e) is incorrect because unauthorized release of medical records violates 
the HIPAA laws.

444. The answer is e. The EMTALA mandates that unstable patients 
cannot be discharged or transferred except for medical necessity. The 
purpose of EMTALA was to discourage low-income and high-risk patients 
from being transferred from one ED to another for financial advantage. 
Under EMTALA any patient presenting to an ED has the right to an MSE 
to determine if an emergency medical condition (EMC) exists without 
regard to the patient’s ability or willingness to pay for services rendered. If 
an EMC exists, the hospital must stabilize the condition within its capacity. 
If the hospital cannot stabilize the condition, the staff is further obligated 
to transfer the patient to a facility capable of providing adequate care. It 
is important to understand that an MSE is not simply a triage examina-
tion, and requires any further indicated workup including consultations if 
necessary, to determine if an EMC exists. If an EMC is not yet stabilized, 
a transfer cannot be made unless the transferring physician certifies that 
the benefits outweigh the risks and the transfer is medically appropriate. 
Additionally, the transferring hospital must do everything in its capacity 
to minimize the risk of transfer, and the receiving hospital must have avail-
able space and personnel and agree to accept the patient. Any hospital that 
negligently violates an EMTALA policy can be penalized up to $50,000 per 
violation and physicians who negligently violate may also have to pay up to 
$50,000 per violation. Civil money penalties such as EMTALA violations 
are not covered by malpractice insurance.
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In this vignette, the patient has a history of coronary artery disease and 
presents with shortness of breath, diaphoresis, chest pressure, and vomit-
ing. Given his history, presentation, age, and risk factors, it is clear that the 
patient is at high risk for a myocardial infarction. Hence, the proper MSE 
is an ECG and troponin in order to rule out an MI before transfer (a, b, c,  
and d). If the patient is having an MI and the current facility has the capabil-
ity of providing effective management based on standard-of-care protocols, 
they are obliged to admit the patient to their facility. If the current facility 
does not have the capacity to effectively treat the patient (ie, a cardiac cath-
eterization suite), they can transfer the patient if a receiving hospital agrees 
to accept him and he is deemed stable for transfer.

445. The answer is d. The EMS-DNR order was created to allow individu-
als to provide an advance directive to emergency medical technicians regard-
ing their desire for or against resuscitative treatment. This vignette evokes 
a dilemma where the ethical wishes of rescuers to act for the good of their 
patient (ie, beneficence) contradicts the individual’s autonomous wishes 
expressed in the EMS-DNR order. In the case of a suicide, especially within 
the context of the patient’s depression at the news of his recent diagnosis of 
pancreatic cancer, treatment is necessary. The patient must be returned to 
a level of functioning where it is possible to demonstrate that the decision 
to end life is truly an autonomous decision. In clinically depressed patients, 
there is legal precedent that judgment is clouded by disease and the respect 
for patient autonomy is superseded by beneficence or malfeasance. EMTs are 
usually not in a position to determine if a patient is autonomous; thus they 
should treat the patient by stabilizing them and transporting them to a facil-
ity where a definitive evaluation can be performed.

Answer choices (a, b, and c) place the patient’s autonomy before benef-
icence based on his EMS-DNR order, which is not appropriate considering 
the patient’s reported depression and suicidal gesture. Answer choice (e) 
is incorrect because the situation does not afford the time to seek coun-
sel from a medical ethics board. Additionally, it is appropriate to override 
autonomy in suicidal cases without contacting a medical ethics board.

446. The answer is c. Critically ill patients are often transported initially 
to a local hospital for assessment and subsequent stabilization. The ED 
physician must then determine whether their institution has the necessary 
resources, including access to specialists and personnel, to safely manage 
the patient. If their facility does not, it is incumbent upon the physician 
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to stabilize the patient and arrange for a transfer to a facility that can ade-
quately manage the patient. The most common reasons for transfers from 
EDs include trauma, the need for neonatal intensive care, high-risk obstet-
rics, burns, spinal cord injury, and neurosurgical and cardiac care.

The 75-year-old patient with shortness of breath and pacemaker cap-
ture failure has symptomatic bradycardia. Acute myocardial infarction is less 
likely but not definitively ruled out with a single negative troponin. Other 
than bradycardia, the patient has stable vital signs and no physical examina-
tion findings suggesting fluid overload. It is reasonable to provide support-
ive care and wait for the cardiologist to arrive. Answer choices (a, b, d, and e) 
are all examples of the most common reasons for ED transfers.

447. The answer is a. A properly fitted football helmet with shoulder pads 
holds the head in a position of neutral spinal alignment; field removal of 
these devices is not recommended. Instead, the helmet and shoulder pads 
should remain on as the athlete is immobilized and transported on a rigid 
backboard. Simultaneous removal of the helmet and shoulder pads should 
be done after clinical assessment and radiographs at the hospital. Radio-
graphs can be repeated after removal of the helmet as clinically indicated.

The proper removal of a football helmet requires four people and 
should not be attempted out of hospital (b). Even with pupil asymmetry 
the EMT’s best course of action is to expeditiously transport the patient 
to the ED for definitive care because EMTs are not trained to perform 
any techniques to relieve impending uncal herniation (c). The use of an 
electric saw is not indicated and unnecessary prehospital delays should be 
avoided (d). Adequate cervical spine assessment is unreliable and poten-
tially dangerous in the prehospital setting and would also unnecessarily 
delay transport (e).

448. The answer is a. Recommended on-site interventions in the setting 
of traumatic injury are the subject of much debate, as delays in transporta-
tion to a facility capable of providing definitive treatment are associated 
with worse outcomes. This must be balanced with the need to perform 
lifesaving maneuvers in the field in order to provide some degree of stabil-
ity prior to transport. The remainder of indicated interventions should be 
attempted en-route to the hospital or on arrival to the ED. Rapid trans-
portation should be the primary focus, except in certain instances. If there 
is significant hypoxia, frank aspiration (a) or inability to protect the air-
way, then qualified providers should establish definitive airway control 
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prior to transportation, as hypoxia can be rapidly fatal if not addressed 
promptly. It should be noted that ET intubation is reserved for only severe 
cases of hypoxia or aspiration, as intubation in the field is generally asso-
ciated with worse outcomes by potentially compromising cervical spine 
integrity, diminishing cardiac output secondary to hyperventilation, and 
increasing intracranial pressure (ICP).

The other routinely indicated on-scene intervention is stoppage of 
frank uncontrolled hemorrhage as hemorrhagic shock can be rapidly fatal 
if left unaddressed. While disrobing the patient (b) in order to completely 
expose any potential injury is key to accurate diagnosis, this can be done on 
a less emergent basis. Large bore IV access (c) should be obtained as a part 
of Advanced Trauma Life Support (ATLS) protocol; however, it should not 
delay transportation to definitive care. Parenteral analgesia and splinting of 
long bone fractures (d and e) are interventions that should be performed 
in-hospital except in the direst of circumstances.
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Wound Care

Questions

449. A 25-year-old man presents to the emergency department (ED) with 
a right forearm laceration that he sustained from a piece of glass during 
a bar fight. He complains of pain at the laceration site, but denies foreign 
body sensation. On examination, the laceration is superficial and 4 cm in 
length. The patient demonstrates intact strength and sensation distally. 
Which of the following statements regarding radiographic imaging of this 
patient is true?
a. Imaging can be omitted because he does not have foreign body sensation.
b. Imaging is not indicated because retained glass does not cause an inflammatory 

reaction.
c. Plain films are the next best step in the management of this patient.
d. Computed tomographic (CT) scan is the most commonly used modality to rule 

out foreign body.
e. Plain films cannot rule out bone, teeth, or glass fragments larger than 2 mm in 

soft tissues.

450. A 30-year-old woman presents to the ED with a left hand lacera-
tion. She reports cutting herself while attempting to slice a bagel. She has a 
superficial 2-cm laceration over the left thenar eminence. No deeper struc-
tures are involved. What is the best way to clean the wound?
a. Punch holes in a normal saline bag or bottle and irrigate the wound
b. Use a high-pressure syringe and irrigate with water
c. Wound cleaning is unnecessary because the wound was sustained from a clean 

knife
d. Soak her hand in normal saline for 30 minutes
e. Apply povidone-iodine to the wound
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451. A 40-year-old man presents to the ED with a left foot puncture 
wound from stepping on a rusty nail. His last tetanus vaccine was during 
childhood and resulted in a severe allergic reaction and a prolonged hospital 
stay. Which of the following is true regarding tetanus immunization in this 
patient?
a. Give tetanus toxoid
b. Give tetanus immunoglobulin
c. Give tetanus immunoglobulin and toxoid
d. Give neither tetanus toxoid nor immunoglobulin
e. Give tetanus toxoid and immunoglobulin with diphenhydramine

The following scenario applies to questions 452 and 453.

A 12-year-old girl presents to the ED with a left index finger laceration 
that she sustained when her friend accidentally closed the car door on her 
finger. She has a semicircular laceration distal to the distal interphalangeal 
(DIP) joint on the volar surface of the left second digit. Sensation distal to 
the laceration is intact. Range of motion at the DIP joint is intact.

452. Which of the following is the best method to provide anesthesia in 
this patient?
a. Irrigation of the wound with 3 cc of lidocaine
b. Local infiltration through the wound margins with 3 mL of lidocaine
c. Local infiltration through the wound margins with 3 mL of lidocaine with 

epinephrine
d. A digital block at the base of the proximal phalanx with 3 mL of lidocaine
e. A digital block at the base of the proximal phalanx with 3 mL of lidocaine with 

epinephrine

453. Which of the following alternative methods of anesthesia would also 
be appropriate?
a. Injection of 5 mL of 1% lidocaine with epinephrine in the region of the ulnar 

nerve
b. Injection of 5 mL of 1% lidocaine with epinephrine in the region of the median 

nerve
c. Injection of 5 mL of 1% lidocaine with epinephrine in the region of the radial 

nerve
d. Injection of 5 mL of 1% lidocaine with epinephrine in the region of the muscu-

locutaneous nerve
e. Perform moderate sedation with a combination of ketamine and propofol
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454. A 27-year-old man presents to the ED after an altercation with the 
laceration shown in the following figure. There are no dental fractures and 
his tetanus immunization is up-to-date. What are the most appropriate next 
steps in management?

(Reproduced, with permission, from Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency 
Medicine. New York, NY: McGraw-Hill; 2002:162.)

a. Infraorbital nerve block and approximation of the vermilion border
b. Infiltration of local anesthesia into the lip and approximation of the vermilion 

border
c. Infraorbital nerve block, closure of mucosal defects before the approximation of 

the vermilion border
d. Infiltration of the lip with local anesthesia, closure of dermis and mucosal 

defects, and then approximation of the vermilion border
e. Closure with a commercially available tissue adhesive and Steri-Strips to avoid 

distorting tissue architecture

The following scenario applies to questions 455 and 456.

A 44-year-old woman presents to the ED with a deep puncture wound to 
her left forearm after she was bitten by her neighbor’s dog. The animal is 
appropriately vaccinated.
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455. Which of the following is best initial approach to wound manage-
ment in this patient?
a. Irrigate the wound thoroughly, reassure the patient that infections following 

animal bites are rare and thus prophylactic antibiotics are not indicated and 
discharge the patient home

b. Irrigate the wound thoroughly, tightly suture it to prevent infection and discharge 
the patient home

c. Irrigate the wound thoroughly, begin prophylactic antibiotics and discharge the 
patient home with instructions to keep the wound clean and allow it to heal 
spontaneously

d. Irrigate the wound thoroughly and consult the on-call infectious diseases 
specialist as dog-bite infections are most commonly secondary to Pasteurella 
multocida

e. Place a dry pressure dressing over the wound, apply topical antibiotics and dis-
charge the patient home

456. The patient is concerned that she might contract rabies as a result of 
the dog bite. Which of the following statements is true?
a. Dog bites are the most common source of rabies transmission to humans 

worldwide.
b. Bat bites are the most common source of rabies transmission to humans 

worldwide.
c. Most deaths resulting from rabies occur in the United States.
d. Rabies is caused by a gram-positive rod bacterium.
e. Human rabies immunoglobulin (HRIG) is an effective treatment for rabies.

457. A 23-year-old man presents to the ED complaining of a wound to his 
left lower extremity. He was pulling branches out of a flooded creek in his 
backyard, when he punctured his left calf. His legs were in the water when 
the wound occurred. The puncture wound is 1 cm in diameter, several cen-
timeters deep, and demonstrates surrounding erythema. After irrigating 
the wound, you discover a splinter within the wound. What is/are the most 
appropriate next step(s)?
a. Obtain radiographs to evaluate for additional foreign bodies
b. Suture the wound using 4-0 nylon suture in a simple interrupted fashion
c. Dress the wound with a sterile bandage and treat with an oral fluoroquinolone
d. Remove the splinter and treat with an oral fluoroquinolone
e. Remove the splinter, suture the wound, and treat with an oral fluoroquinolone
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The following scenario applies to questions 458 and 459.

A 21-year-old woman presents to the ED with a superficial 2-cm mid- 
forehead laceration sustained from a fall. You irrigate and close the wound. 
She is concerned about her long-term cosmetic outcome and requests 
detailed wound care instructions.

458. Which of the following statements would be an appropriate wound 
care instruction to give?
a. Avoid direct sun exposure while the wound is healing.
b. The wound should not be washed until sutures are removed.
c. Sutures should be removed in 7 to 10 days.
d. Appearance of the scar at suture removal will be the final cosmetic outcome.
e. Good suturing technique and meticulous wound care guarantee no scar 

formation.

459. While cleaning up after suturing her wound, you inadvertently stick 
yourself with the dirty needle. You follow the appropriate post-exposure 
procedures and have her blood drawn for hepatitis B and C and HIV 
testing. When you get home and explain what happened to your spouse, he 
is concerned that you may contract an infectious disease as a result of the 
exposure. Which of the following statements is true?
a. Both breast milk and bile contain higher titers of hepatitis B virus (HBV) than 

blood in persons infected with HBV.
b. The most common side effect of HIV post-exposure prophylaxis is headache.
c. Hepatitis C virus (HCV) is more efficiently transmitted through blood than 

HBV.
d. The average risk of transmission of HIV after a percutaneous exposure to HIV-

infected blood is approximately 0.3%.
e. Zidovudine therapy for 4 weeks is appropriate post-exposure prophylaxis for 

HIV.
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460. A 9-year-old girl is brought to the ED by her parents after she sus-
tained a forehead laceration from hitting against a doorknob. The patient 
is cooperative, but anxious about the upcoming anesthetic injection. She 
has a 0.5-cm laceration on the mid-forehead with clean edges. Her parents 
inquire about “skin glue” they heard about on TV. Which of the following 
statements is true regarding cyanoacrylate tissue adhesives?
a. It cannot be applied to mucous membranes and areas with thick hair.
b. Tissue adhesives have a higher rate of infection and tissue dehiscence than 

sutures.
c. Tissue adhesives are best suited for forehead lacerations between 5 and 10 cm in 

length.
d. Tissue adhesives are applied inside the wound to pull skin edges together.
e. Tissue adhesives must be covered with topical antibiotics and bandages to 

prevent sloughing.

461. A 30-year-old chef presents to the ED with a complete fingertip 
amputation. Her knife slipped while chopping vegetables. She brought the 
amputated pulp in a plastic bag. On examination, the patient has a clean, 
5 mm in diameter dermal slice on the distal volar tip of the second digit. 
There is profuse nonpulsatile bleeding. There is no trauma to the DIP joint, 
proximal interphalangeal (PIP) joint, or the nail. Her most recent tetanus 
booster was 1 year ago. Which of the following is the most appropriate next 
step in management?
a. Consult hand surgery for replantation of the pulp in the operating room
b. Irrigate the hand and replant distal tip in the ED as soon as possible
c. Perform a digital block with lidocaine and epinephrine to control bleeding
d. Immediately place the amputated tip on ice to prevent cell death
e. Discharge the patient with a pressure dressing and splint after the wound is  

irrigated and the bleeding is controlled

462. A 25-year-old graduate student presents to the ED stating that 
approximately 4 hours ago she burned her left hand after spilling a very 
small amount of a dilute chemical on the palm of her hand. Her laboratory 
partner brings a bottle of 5% hydrofluoric (HF) acid and says this is the 
chemical that the patient spilled on herself. The patient says the symptoms 
were initially quite mild, but now the pain is severe. Examination of the 
affected area reveals a 3-cm area on the dorsal surface of the left hand that 
is white with surrounding erythema, exquisite tenderness, and edema with 
multiple small bullae. No other injuries are evident. What is the most initial 
step in the management of this patient?
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a. Perform a wrist block, irrigate the hand with tap water for 10 minutes, place a 
dry dressing and discharge home with instructions to follow-up with hand sur-
gery in 1 to 2 days

b. Apply 2.5% calcium gluconate gel to the affected skin
c. Inject 5% calcium gluconate directly into the affected skin
d. Nebulize 2.5% calcium gluconate and have the patient breathe the solution for 

30 minutes
e. Update the patient’s tetanus and inject 8.4% sodium bicarbonate solution directly 

into the affected skin
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Wound Care

Answers

449. The answer is c. On plain films, 80% to 90% of foreign bodies can be 
seen. Glass larger than 2 mm is visible on plain film.

Foreign body sensation (a) has a sensitivity of 43% and specificity of 
83%. Therefore, lack of a foreign body sensation cannot be used to rule out 
a foreign body. Retained foreign bodies may lead to a local granulomatous 
inflammatory response or to local and systemic infection (b). CT is capable 
of detecting more types of foreign bodies than plain film, but it is not com-
monly used given the time needed and expense (d). Plain film can usually 
locate metal, bone, teeth, pencil graphite, gravel, sand, and aluminum (e). 
Plain film cannot detect wood, thorns, some plastics, and other organic 
matter.

450. The answer is b. To achieve low bacterial counts through irrigation, 
a pressure of 5 to 8 psi is recommended. This pressure can be generated 
with an irrigation syringe or a 35-mL syringe and a 19-gauge needle. 
Water (both sterile or tap) is as equally efficacious as sterile normal saline. 
The common recommendation for the amount of irrigant to use is 60 to 
100 cc per 1-cm wound length. 

Using normal saline bottles or bags with holes (a) may not generate 
adequate pressure. Soaking (d) is ineffective in cleansing wounds. Dis-
infectants (e) such as povidone-iodine should not be used on an open 
wound because they can impair host defenses and promote bacterial 
growth. Last, irrigation is necessary (c) regardless of the method of the 
sustained injury.

451. The answer is b. Tetanus toxoid is contraindicated in patients who 
have had a severe allergic reaction, including respiratory distress or cardio-
vascular collapse. Tetanus immunoglobulin can be used in these patients. 
Local reaction at injection site resulting in redness, pain, and swelling is not 
considered a contraindication.

Rosh_CH17_p519-p534.indd   526  12/11/15   2:43 PM



Wound Care    Answers  527

The use of tetanus toxoid is contraindicated (a and c) even if the 
patient is given diphenhydramine (e). The patient should be given immu-
noglobulin (d) if the injury is high risk (ie, puncture wound from a rusty 
nail).

452. The answer is d. Performing a digital block with lidocaine at the 
base of the finger will block the digital nerves allowing for appropri-
ate anesthesia. To perform a digital block, place the patient’s hand on a 
sterile field with the palmar surface flat on a table. Cleanse the appro-
priate MCP joint and surrounding area and then insert the needle into 
the dorsal aspect of the web space on either side at a 60 degree angle 
of insertion toward the palm. Withdraw the plunger slightly to ensure 
you have not entered the digital artery, and inject approximately 1 mL of 
anesthetic into the web space slowly withdrawing the needle toward the 
dorsal aspect of the web space. This is repeated on the opposite side of 
the affected digit.

Local infiltration and digital block (c and e) with lidocaine and epi-
nephrine are incorrect as epinephrine is relatively contraindicated in areas 
of end-organ circulation (ie, tip of nose, glans penis, scrotum, ears, nose, 
and fingers). Irrigating a wound with anesthetic (a) does not provide ade-
quate anesthesia. Although local infiltration (b) will provide adequate anes-
thesia, it may interfere with good wound approximation and therefore may 
lead to a poor cosmetic result.

453. The answer is b. The median nerve supplies sensation to the volar 
aspect of the second digit, as well as the radial half of the third and fourth 
digits, and the ulnar half of the first digit.

The ulnar nerve (a) provides sensation to volar aspect of the fifth 
digit and the ulnar half of the fourth digit. The radial nerve (c) supplies 
the volar radial half of the first digit. On the dorsal surface of the hand, the 
ulnar nerve supplies the fifth digit and the ulnar half of the fourth digit, 
the median nerve supplies sensation to the distal aspects of the second and 

third digit and approximately half of the distal aspect of the fourth digit, 
and the radial nerve supplies the remaining portions of the dorsal hand. 
This is shown in the following figure.
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The musculocutaneous nerve (d) would be blocked in the area of the 
axillary portion of the brachial plexus and provides sensation to the fore-
arm and is therefore inappropriate for the wound in question. Moderate 
conscious sedation (e) is inappropriate for a wound of this scope where 
adequate local or regional anesthesia can be provided.

454. The answer is a. This is a laceration of the face crossing the vermilion 
border (demarcation of the lip mucosa and facial skin). The goal of repair 
in this case is approximation of the vermilion border with less than 2 mm 
of displacement because significant displacement is cosmetically unap-
pealing. An infraorbital nerve block is required because local anesthesia 
would distort tissue anatomy, thereby limiting appropriate approximation. 
The first stitch should focus on approximating the border before closing the 
other aspects of the wound.

Infiltration with local anesthesia (b and d) will distort the tissue anat-
omy and may make proper alignment unreliable. It should only be used 
if the patient fails nerve block. Initial alignment of the dermis or mucosal 
aspects of the laceration (c and d) may make approximation of the ver-
milion border difficult. Tissue adhesive and Steri-Strips (e) should not be 
used to close the lip as it is subject to pulling forces of facial movement. 
Wound separation in this case could result in a cosmetically unappealing 
outcome.
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(Courtesy of Adam J. Rosh, MD and Rosh Review.)
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455. The answer is c. Puncture wounds, owing to their depth, can-
not be cleaned adequately. Often, closure is not necessary in small punc-
ture wounds that, following initial management in the ED, demonstrate 
adequate healing. However, for large puncture wounds delayed primary  
closure can improve the cosmetic outcome and decreases the risk of abscess 
formation and wound infection.

Approximately 5% of dog bites and 40% of cat bites become infected 
and the risk of infection depends on many host factors (ie, immunity, 
blood flow in small skin capillaries, etc) as well as more physician-centered 
factors such as the ability to cleanse the wound appropriately. Given that 
this patient suffered a puncture wound that will not be able to be cleaned 
adequately, discharging the patient without prophylactic antibiotics (a) is 
incorrect. Copious irrigation is crucial in preventing wound infections. 
Most bite wounds can be repaired with primary closure, however punc-
ture wounds, small lacerations, and hand and foot wounds carry higher 
risks of infection and therefore are best managed with delayed primary 
closure and when closed should not be closed “tightly,” so that whatever 
bacterial load has settled into the wound has an portal to exit (b). Pasteu-
rella is the most common organism in cat bites (d) and concern over a 
possible Pasteurella infection would not be a reason to initiate an emer-
gent consult to an Infectious Disease specialist in the ED. The most com-
monly used antibiotic for dog and cat bites is amoxicillin/clavulanate (e). 
Clindamycin with a fluoroquinolone can be used for dog bites in penicillin-
allergic patients. Doxycycline can be used for cat bites in penicillin-allergic 
patients. Topical antibiotics are not an appropriate prophylactic antibiotic 
choice in a patient with a puncture wound suffered from an animal bite.

456. The answer is a. Worldwide, dog bites are far and away the most 
common vector of rabies transmission to humans.

Rabies is an infection caused by a number of lyssaviruses (d) and 
when contracted by humans, is uniformly fatal. The incubation period 
between acquisition of the virus and the manifestation of clinical symp-
toms is anywhere between 2 and 12 weeks. In the United States bats are the 
most common vector of transmission to humans (b). The United States has 
approximately one to two deaths (c) from rabies each year, and most of the 
deaths worldwide occur in Asia. There is no known treatment for rabies (e); 
however, HRIG, if given immediately following a potential exposure, can 
decrease the risk of developing the disease. The CDC recommends receiv-
ing one dose of HRIG immediately following the exposure, with as much 
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of this does as possible given around the affected area and rabies vaccine, 
followed by three additional doses of rabies vaccine over a 14-day period.

457. The answer is d. Foreign bodies with potential to cause an infection 
and inflammatory response require immediate removal (ie, thorns, splin-
ters, spines, teeth, and soil-covered objects). These materials may cause 
intense and excessive inflammatory responses. If the ED physician cannot 
remove the foreign body, the appropriate specialist should be consulted.

Because organic materials are radiolucent, radiographs will not assist 
in locating organic foreign bodies (a). Thorough direct visual inspection is 
necessary to locate and remove all organic foreign bodies. Treatment with 
antibiotics (c) is necessary, but less important than the removal of the 
foreign body. After the splinter is removed, the patient should be treated 
with an outpatient fluoroquinolone. Wounds with stagnant freshwater 
exposure are at high risk of infection with gram-positive bacteria, Pseu-
domonas, and Aeromonas species, and require empiric antibiotic coverage. 
Closing a puncture wound, especially with a retained foreign body, will 
lead to an inflammatory response and likely infection. Closing this patient’s 
wound would not be appropriate management (b and e).

458. The answer is a. Direct sun exposure during healing can lead to per-
manent hyperpigmentation. Therefore, patients should be advised to avoid 
direct sun exposure and use sunblock for up to 12 months after the injury.

Patients should be instructed to wash the wound with gentle soap and 
water (b) as early as 8 hours after sutures are placed. Although the wound 
should be kept dry, instructing against washing is inappropriate. Healing 
wounds should be patted dry to avoid dehiscence from forceful wiping. The 
patient should be informed that all lacerations scar (e). Good repair and 
wound care will improve the appearance of the scar but will not inhibit scar 
formation. Wounds that heal by delayed closure have the poorest cosmetic 
outcome. Good wound edge approximation, use of appropriate suture mate-
rial, and early suture removal all lead to better cosmetic outcomes. The early 
appearance of the scar is not reflective of the long-term outcome (d). Facial 
sutures should be removed in 3 to 5 days. Leaving sutures in for 7 to 10 days 
leads to a poorer cosmetic outcome (c).

459. The answer is d. The rate of contracting HIV after percutaneous 
exposure to infected blood is 0.3%, and the rate of contracting HIV from 
mucus membrane exposure to infected blood is 0.09%.
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Blood is by far the most efficient transmission medium for HBV (a). 
HCV is not transmitted efficiently through blood, with an average rate of 
seroconversion in persons exposed to infected blood of 1.8% (compared to 
a 20%-30% seroconversion rate in exposure to hepatitis B–infected blood) 
(c). In persons exposed to HIV-infected blood who go on antiretroviral pro-
phylactic therapy, gastrointestinal side effects (b) are by far the most com-
mon adverse effects of these drugs. Monotherapy with Zidovudine (e) is 
never appropriate postexposure prophylaxis. There are multiple regimens, 
but the most basic of which is a two-drug regimen involving a nucleoside 
analogue and a protease inhibitor.

460. The answer is a. Tissue adhesives close wounds by forming an 
adhesive layer that brings the edges of the laceration together. They can-
not be used on mucosal membranes and areas with thick hair. For optimal 
results, it should be applied in three to four layers in a dry, bloodless field.

Tissue adhesive rate of infection and dehiscence are comparable to 
sutures when used appropriately (b). They are best suited for small (< 5 cm), 
clean, straight wounds in low-tensile areas (c). It is applied as a layer on the 
intact epithelium while holding close approximation of the wound edges. 
It cannot be used inside the wound because it leads to an intense inflam-
matory reaction (d). After application the wound must be left open to air. 
Applying topical antibiotics and bandages would cause prolonged exposure 
to moisture leading to weakening of the adhesive layer (e). Patients should 
be instructed not to pick at the edges of the layer and allow it to slough off 
naturally in 5 to 10 days.

461. The answer is e. This patient has a less than 10-mm dermal slice that 
is generally managed with bleeding control, nonadherent dressings, and 
a finger splint to prevent reinjury and decrease pain. Dressing changes 
have to be performed every 24 to 48 hours. Fingertip amputation greater 
than 10 mm, exposure of the bone, or involvement of the nail may require 
a hand surgeon consultation. However, this patient’s dermal slice is 5 mm 
and does not involve the phalanx or nail; therefore, it can be managed con-
servatively. Pressure dressing is typically sufficient to control bleeding in 
dermal tip amputations. If hemostasis is not achieved with direct pressure, 
commercial hemostatic agents can be used.

The management of fingertip amputations is controversial. For ampu-
tations involving a significant amount of the distal digit, various tech-
niques, such as partial-thickness skin grafts and full-thickness skin grafts, 
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exist. Most of these are performed in the operating room by a hand sur-
geon. However, replantation of a less than 10-mm dermal tip is not indi-
cated (a, b, and d). Despite replantation, the amputated tip is most likely to 
necrose and slough off. Using the amputated piece as a natural dressing is 
unnecessary given the small size of the wound. Digital blocks (c) are helpful 
for pain relief while the patient irrigates the distal tip. Epinephrine is not 
recommended for use on the digits. The most appropriate way to achieve 
hemostasis is with direct pressure.

462. The answer is b. The most appropriate initial step is to apply 2.5%  
calcium gluconate gel to the wound. Hydrofluoric acid burns can superficially 
appear very benign, and often the more dilute the solution is, the greater the risk 
for toxicity because the recognition of symptoms is often delayed. Tissue dam-
age from HF acid burns is caused by both corrosive burns from the hydrogen 
ions themselves, and also chemical burns from tissue penetration of the fluoride 
ions. After penetrating, the fluoride ions form insoluble salts with calcium and 
magnesium and also form soluble salts with other cations that then dissociate 
rapidly leading to further release of fluoride ions and more tissue destruction. 
Systemic toxicity occurs when the body’s stores of calcium and magnesium 
become depleted leading to enzymatic dysfunction and subsequently cellular 
death. The majority of deaths result from fatal cardiac arrhythmias.

While injecting 5% calcium gluconate (c) into the wound may ulti-
mately prove to be the definitive treatment for this patient, this is not the 
next step. Calcium gluconate acts to bind the fluoride ions at the side of 
injury. Nebulized calcium gluconate (d) would not allow for the drug to 
have any impact on the injury. While analgesia and local wound care are 
important (a), this does not actually treat the HF acid exposure. Although 
HF acid is classified as a weak acid, injecting sodium bicarbonate (e) is not 
an appropriate or effective treatment for this injury.

Recommended Readings

Knoop KJ, Stack LB, Storrow AB. Atlas of Emergency Medicine. New York, 
NY: McGraw-Hill; 2002.

Simon BC, Hern HG. Chapter 59. Wound management principles. In: 
Marx JA, Hockberger RS, Walls RM, et al, eds. Rosen’s Emergency  
Medicine: Concepts and Clinical Practice. 8th ed. Philadelphia, PA: 
Saunders; 2014.
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Questions

463. A 30-year-old man with type 1 diabetes mellitus (DM) presents to the 
emergency department (ED). His blood pressure (BP) is 100/70 mm Hg and 
heart rate (HR) is 140 beats/minute. His blood glucose is 750 mg/dL, potas-
sium level is 5.9 mEq/L, bicarbonate is 5 mEq/L, and arterial pH is 7.1. His 
urine is positive for ketones. Which of the following is the best initial therapy 
for this patient?
a. Administer a 2 L normal saline (NS) bolus and 20 units of subcutaneous (SQ) 

insulin
b. Administer 2 ampules of intravenous (IV) sodium bicarbonate and 10 units of 

IV insulin
c. Administer 5 mg of IV metoprolol and 10 units of IV insulin
d. Administer a 2 L NS bolus followed by an insulin drip at 0.1 units/kg/h
e. Administer a 2 L NS bolus with 20 mEq/L potassium chloride (KCl) in each liter

The following scenario applies to questions 464 and 465.

A 39-year-old woman is brought to the ED by her family. She has had diar-
rhea for the previous 4 days. On the day of presentation, she started “acting 
crazy” with mood swings and confusion. The family states that she usually 
takes a medication for a “problem with her neck.” Her BP is 130/45 mm Hg, 
HR is 140 beats/minute, respiratory rate (RR) is 22 breaths/minute, and 
temperature is 101.5°F. An electrocardiogram (ECG) reveals atrial fibrilla-
tion with a normal QRS complex.
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464. After you address the airway, breathing, and circulation (ABCs), 
which of the following is the most appropriate next step in management?
a. Administer 2 ampules of IV sodium bicarbonate to treat for tricyclic 

antidepressant overdose
b. Administer oral (PO) chlordiazepoxide, thiamine, and folate for alcohol 

withdrawal
c. Administer IV ceftriaxone and prepare for a lumbar puncture to treat and 

diagnose meningitis
d. Administer IV propranolol and propylthiouracil (PTU); then wait an hour to 

give PO Lugol iodine solution for thyroid storm
e. Administer IV ciprofloxacin and a 2-L bolus of NS for treatment of dehydration 

secondary to infectious diarrhea

465. Which of the following medications inhibits thyroid hormone syn-
thesis and blocks peripheral conversion of T4 to T3?
a. Hydrocortisone
b. Oral iodine
c. Propranolol
d. Methimazole
e. PTU

466. A 65-year-old woman is brought to the ED by her family. She has 
been weak, lethargic, and “saying crazy things” over the last 2 days. Her 
family also states that her medical history is significant only for “thyroid 
disease.” Her BP is 120/90 mm Hg, HR is 51 beats/minute, RR is 12 breaths/
minute, and temperature is 94°F rectally. On examination, the patient is 
overweight, her skin is dry, and you notice periorbital nonpitting edema. 
On neurologic examination, the patient does not respond to stimulation. 
Which of the following is the most likely diagnosis?
a. Apathetic thyrotoxicosis
b. Myxedema coma
c. Graves disease
d. Acute stroke
e. Schizophrenia
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467. A 74-year-old woman with a history of DM is brought to the ED by 
emergency medical service (EMS) with altered mental status. Her home 
health aide states that the patient ran out of her medications 4 days ago. 
Her BP is 130/85 mm Hg, HR is 110 beats/minute, RR is 18 breaths/minute, 
and temperature is 99.8°F. On examination, she cannot follow commands 
but responds to stimuli. Laboratory results reveal white blood cell (WBC) 
count of 14,000/L, hematocrit 49%, platelets 325/L, sodium 128 mEq/L, 
potassium 3.0 mEq/L, chloride 95 mEq/L, bicarbonate 22 mEq/L, blood urea 
nitrogen (BUN) 40 mg/dL, creatinine 1.8 mg/dL, and glucose 1,000 mg/dL. 
Urinalysis shows 3+ glucose, 1+ protein, and no blood or ketones. After 
addressing the ABCs, which of the following is the most appropriate next 
step in management?
a. Begin fluid resuscitation with a 2 to 3 L bolus of NS; then begin IV insulin
b. Begin fluid resuscitation with a 2 to 3 L bolus of NS; then begin IV insulin and 

IV phenytoin for seizure prophylaxis
c. Administer 10 units of IV insulin followed by fluid resuscitation with NS
d. Order a computed tomographic (CT) scan of the brain for acute stroke
e. Arrange for emergent hemodialysis

468. A 75-year-old woman is brought to the ED by EMS after she had 
a witnessed seizure on the street. A bystander reports that the patient  
fell to the ground, had tonic-clonic activity, and was drooling. Her BP is  
162/85 mm Hg, HR is 95 beats/minute, RR is 16 breaths/minute, and tem-
perature is 99.4°F. On examination, the patient is unresponsive and has a 
bleeding superficial scalp laceration. Which of the following electrolyte  
disturbances is least likely to cause a seizure?
a. Hypoglycemia
b. Hyperglycemia
c. Hyponatremia
d. Hypernatremia
e. Hypokalemia
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The following scenario applies to questions 469, 470, and 471.

A 53-year-old woman is brought to the ED by her husband. He states that 
his wife has been feeling very weak over the last 2 days, is nauseated, and 
vomited at least three times. She was taking a medication for her joint pain, 
but ran out of her pills last week. Her vital signs are BP 90/50 mm Hg, HR 
87 beats/minute, RR 16 breaths/minute, and temperature 98.1°F. You place 
her on the monitor, begin IV fluids, and send her blood to the laboratory. 
Thirty minutes later the metabolic panel results are back and reveal the 
following:

Na+ 126 mEq/L
K+ 5 mEq/L
Cl-  99 mEq/L
HCO3 21 mEq/L
BUN 24 mg/dL
Creatinine 1.6 mg/dL
Glucose 69 mg/dL
Ca+ 11 mEq/L

469. What is the most likely diagnosis?
a. Myxedema coma
b. Thyroid storm
c. Hyperaldosteronism
d. Adrenal insufficiency
e. Diabetic ketoacidosis

470. What are the most appropriate laboratory studies to confirm sus-
pected diagnosis?
a. β-Hydroxybutyrate
b. Thyroid stimulating hormone (TSH)
c. Adrenocorticotropic hormone (ACTH) and morning cortisol level
d. Adrenal autoantibodies
e. Aldosterone, potassium, and renin

471. Which of the following is the most appropriate definitive therapy?
a. Insulin drip
b. Levothyroxine
c. Norepinephrine
d. Hydrocortisone
e. Dextrose
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The following scenario applies to questions 472 and 473.

A 45-year-old man with newly diagnosed type 2 DM treated with glipizide 
is brought in to the ED following a seizure. He is not responding to verbal 
commands. His airway is patent, with bilateral breath sounds and normal 
symmetrical pulses. His BP is 90/60 mm Hg, HR is 110 beats/minute, and 
RR is 26 breaths/minute. His fingerstick glucose is 30 mg/dL.

472. Which of the following is the most appropriate next step in  
management?
a. Administer lorazepam
b. Intubate for airway protection
c. Administer 1 to 3 ampules of 50% dextrose in water
d. Administer 2 L bolus of NS
e. Order stat CT head without contrast

473. After stabilizing the patient, what additional pharmacological agent 
should be considered?
a. Somatostatin
b. Octreotide
c. Broad spectrum antibiotics
d. Glucagon
e. 25% dextrose in water

The following scenario applies to questions 474 and 475.

A 5-year-old boy is brought in by his mother because she is concerned 
about his episodes of “low blood sugar.” The patient has presented with 
multiple, prior episodes of hypoglycemia in the past 4 months. His parents 
are divorced and hypoglycemic episodes seem to occur only when the child 
is with his mother. His mother is a type 1 diabetic. A diagnosis of factitious 
hypoglycemia is suspected.

474. Which laboratory findings are consistent with exogenous insulin 
administration?
a. Normal-low C peptide and high insulin levels
b. High C peptide and high insulin levels
c. Low C peptide and low insulin levels
d. Normal-low C peptide and low insulin levels
e. High titers of insulin antibodies
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475. If the diagnosis of factitious hypoglycemia is confirmed, what is the 
most appropriate next step in management of this patient?
a. Discuss the importance of outpatient follow up with his mother
b. Contact Child Protective Services
c. Consult social work
d. Discharge the patient only if father is present
e. Consult endocrinology

476. A 32-year-old woman presents with a complaint of poor cesarean 
section wound healing and failure of lactation. The patient had an 
unremarkable pregnancy and delivered a full-term neonate 2 weeks ago. Her 
delivery was complicated by maternal hemorrhage and severe hypotension. 
Her BP is 120/80 mm Hg, HR is 70 beats/minute, RR is 14 breaths/minute, 
and temperature is 36.6°C. What is the most likely diagnosis?
a. Endometritis
b. Hypothyroidism
c. Toxic shock syndrome
d. Improper lactation technique
e. Sheehan syndrome
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Answers

463. The answer is d. The mainstay of treatment for diabetic ketoacidosis 
(DKA) is aggressive IV fluid resuscitation and IV insulin therapy. The 
patient should receive 2 L of NS within 2 hours of presentation followed by 
4 to 6 L over the next 8 to 12 hours depending on the patient’s fluid status. 
In DKA, the average adult has a water deficit of 5 to 10 L. After the first  
2 L of fluid, regular insulin is administered at a rate of 0.1 units/kg/h. Insu-
lin must be administered for ketosis and acidosis to resolve. There is no 
consensus on need for an insulin bolus prior to starting an infusion. Such a 
bolus may negatively affect the already total body deficit of potassium and 
in recent years has fallen out of favor in the initial treatment of DKA.

Intramuscular and SQ insulin administration (a) is avoided in DKA as 
absorption may be erratic secondary to volume depletion and poor perfu-
sion. Currently, no study shows a benefit of using bicarbonate in DKA (b). 
Bicarbonate administration can cause worsening hypokalemia, paradoxical 
central nervous system (CNS) acidosis, impaired oxyhemoglobin dissocia-
tion, hypertonicity, and sodium over load. Metoprolol (c), a b-blocker, is 
not indicated in DKA. The tachycardia in DKA is secondary to volume 
depletion and acidosis. Correcting the underlying cause will treat the 
tachycardia. Potassium replacement (e) may be necessary later in therapy 
because of an overall loss of potassium, but should not be included in the 
initial fluid boluses. Rapid administration of potassium has potential to 
precipitate fatal dysrhythmias.

464. The answer is d. Thyroid storm is a medical emergency that will 
lead to death if not treated in time. The manifestations of thyroid storm 
include temperature greater than 100°F, tachycardia out of propor-
tion to fever, widened pulse pressure, CNS dysfunction (ie, confusion, 
agitation), cardiovascular dysfunction (ie, high-output congestive heart  
failure, atrial fibrillation), and gastrointestinal (GI) dysfunction (ie, diar-
rhea, abdominal pain). Thyroid storm is a clinical diagnosis because no 
confirmatory tests are immediately available. The most important factor 
in reducing mortality is blocking peripheral adrenergic hyperactivity with 
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propranolol, a b-blocker. PTU is used to inhibit new hormone synthesis in 
the thyroid and has a small effect on inhibiting peripheral conversion of T4 
to T3. Iodine is administered to block hormone release from the thyroid but 
should be given 1 hour after PTU to prevent organification of the iodine.

Tricyclic antidepressant overdose (a) can present with altered mental 
status and tachycardia. Sodium bicarbonate is administered for a widened 
QRS on ECG. Chlordiazepoxide (along with folic acid, and thiamine) (b) 
is given to patients to prevent alcohol withdrawal, which can also present 
with confusion and tachycardia. Ceftriaxone (c) is commonly used to treat 
meningitis, which can present with confusion, tachycardia, and fever. The 
patient’s diarrhea is not caused by an infectious etiology and therefore cip-
rofloxacin is not required (e). She may require fluid resuscitation, but for 
now her BP is stable.

465. The answer is e. PTU is the only medication able to inhibit thyroid 
hormone production, as well as block peripheral conversion of T4 to T3, 
the active and much more potent form of the hormone. Because of this 
property, PTU is the treatment of choice in thyroid storm.

Hydrocortisone (a) is a very potent inhibitor of peripheral conversion 
of T4 to T3, much more so than PTU, but it does not inhibit thyroid hor-
mone synthesis. Oral iodine (b) does not inhibit new thyroid hormone syn-
thesis. Propranolol (c) is a mainstay of therapy because it blocks adrenergic 
hyperactivity, but its effect on peripheral T4 to T3 conversion is minimal. 
Methimazole (d) targets inhibition of new thyroid hormone synthesis as 
shown in the table.

Inhibition of  
thyroid hormone 
synthesis

Prevention of 
preformed thyroid 
hormone release

Blockade of 
peripheral T4 to 
T3 conversion

PTU, 
propylthiouracil

+  +

Methimazole  +

Propranolol  +

Iodine (after PTU)  +

Hydrocortisone  +  +

466. The answer is b. Myxedema coma is a syndrome that represents 
extreme hypothyroidism. It is a life-threatening condition that has a 
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mortality of up to 50%. Signs and symptoms of hypothyroidism are usu-
ally present including dry skin, delayed deep tendon reflexes (prolongation 
of the relaxation phase), coarse hair, and generalized nonpitting edema. 
Myxedema coma, however, is better characterized by profound lethargy 
or coma and hypothermia. Hypothermia is present in approximately 80% 
of patients. In addition, patients may present with respiratory depression 
and sinus bradycardia.

Apathetic thyrotoxicosis (a) is an atypical presentation of hyperthy-
roidism seen commonly in the elderly but noted in all ages. Signs and symp-
toms are few and subtle. Patients usually have multi-nodular goiter. The 
diagnosis should be considered in elderly patients with chronic weight loss, 
proximal muscle weakness, depressed affect, new-onset atrial fibrillation, 
or congestive heart failure. Graves disease (c) is secondary to autoimmune 
stimulation of thyrotropin (TSH) receptors leading to elevated levels of thy-
roid hormones. An acute stroke (d) should not cause periorbital edema and 
hypothermia. Schizophrenia (e) may be mistakenly diagnosed in patients 
with thyroid abnormalities. It is not a correct diagnosis in this scenario when 
the patient is unconscious and hypothermic.

467. The answer is a. Hyperosmolar hyperglycemic state (HHS) is a syn-
drome representing marked hyperglycemia (serum glucose > 600 mg/dL),  
hyperosmolarity (plasma osmolarity > 350 mOsm/L), considerable dehy-
dration (9 L deficit in a 70-kg patient), and decreased mental functioning 
that may progress to coma. HHS may be the initial presentation of previ-
ously unrecognized diabetes in an adult with type 2 DM. Elderly diabet-
ics are at greater risk for this illness. Osmotic diuresis is even more pro-
nounced than in DKA. Rapid correction of hyperosmolar state may lead to 
cerebral edema. Acidosis and ketosis are usually absent or minimal unlike 
in patients with DKA. The mainstay of treatment is fluid resuscitation, 
followed by insulin administration, electrolyte repletion, and identifica-
tion of the underlying precipitant.

Phenytoin (b) is contraindicated for seizures in HHS because it is of-
ten ineffective and may impair endogenous insulin release. Fluid resuscita-
tion is the mainstay of treatment and should always be administered be-
fore insulin (c). Although the patient may ultimately receive a CT scan (d), 
fluid resuscitation is priority because of the profound dehydration in these  
patients. If a patient has functioning kidneys, then hemodialysis is not  
necessary (e). However, if the patient has end-stage renal disease, then  
hemodialysis may be necessary to treat over hydration.
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468. The answer is e. Hypokalemia can cause muscle weakness and char-
acteristic ECG changes (flattened T waves and U waves). Hypokalemia is 
not associated with seizures or altered mental status.

A glucose level can be rapidly obtained from a fingerstick point-of-care 
glucose check. Hypoglycemia (a) is a known reversible cause of seizures 
and is corrected with administration of dextrose. Significant hyperglycemia  
(b) occurs in DKA (glucose usually is 200-800 mg/dL) or nonketotic hyper-
osmolar crisis (glucose usually is > 800 mg/dL) and is treated with IV fluids 
and insulin. Hypo- and hypernatremia (c and d) are known causes of seizures.

469. The answer is d. Adrenal cortical insufficiency is an uncommon, 
potentially life-threatening condition that, if recognized early, is readily 
treatable. The most common cause of adrenal insufficiency is hypothalamic-
pituitary-adrenal axis suppression from long-term exogenous glucocorti-
coid administration. This patient abruptly stopped her high-dose steroids 
prescribed for her chronic knee pain. The clinical presentation of adrenal 
insufficiency is vague but typically includes weakness, fatigue, nausea, 
vomiting, hypotension, and hypoglycemia. Electrolyte abnormalities are 
common. Hyponatremia and hyperkalemia are present in more than two-
thirds of cases. Management includes supportive care with administration of  
glucocorticoids and electrolyte correction.

Myxedema coma (a) is a syndrome of extreme hypothyroidism, where-
as thyroid storm (b) is extreme hyperthyroidism. Hyperaldosteronism  
(c) is characterized by hypertension and hypokalemia. DKA (e) typically 
presents with elevated glucose, an anion-gap metabolic acidosis, and  
ketone production.

470. The answer is c. If adrenal insufficiency is suspected, initial work-
up includes ACTH and morning cortisol levels. The combination of the 
two levels helps differentiate primary from secondary adrenal insufficiency. 
Significantly increased plasma value of ACTH in response to low cortisol 
levels is diagnostic of primary adrenal insufficiency. Cortisol level must be 
measured in the morning due to diurnal variations and pulsatile produc-
tion of cortisol throughout the day.

Adrenal autoantibodies (d) levels are diagnostic of autoimmune  
adrenal insufficiency, but useful only after initial diagnosis of adrenal insuf-
ficiency is made. β-Hydroxybutyrate (a) is used in diagnosis of DKA. TSH 
(b) is used in diagnosis of thyroid disorders. Aldosterone, potassium, and 
renin (e) are used to diagnose primary hyperaldosteronism.
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471. The answer is d. High-dose IV hydrocortisone is the treatment of 
choice in adrenal insufficiency and should be initiated early. Additionally, 
IV hydration with dextrose must be provided to treat associated hypoten-
sion and hypoglycemia as soon as possible.

Insulin drip (a) is used in treatment of DKA. Levothyroxine (b) is a 
long-term therapy for hypothyroidism. Norepinephrine (c) may be used 
in treatment of adrenal insufficiency in a patient who does not respond to 
hydration and hydrocortisone therapy, but only after failure to respond to 
initial appropriate treatment. Dextrose (e) is indicated in an acute hypo-
glycemic episode. It can be added to IV NS in treatment of adrenal insuf-
ficiency with significant hypoglycemia.

472. The answer is c. The patient presented with hypoglycemic seizure. 
The initial management step in any patient presenting with altered mental 
status is a point-of-care glucose. Severe hypoglycemia is defined as blood 
glucose less than 40 to 50 mg/dL and impaired cognitive function. Hypo-
glycemia is a common problem in DM. Symptoms include tachycardia, 
diaphoresis, tremor, confusion, seizure, and even coma. Hypoglycemic epi-
sodes may be precipitated by decreased PO intake, increased energy expen-
diture, or increased insulin dose. The initial step in management is glucose 
replacement using 50% dextrose in water (D50W) ampules (which con-
tain 25 mg of dextrose in 50 mL ampule). Patients may require more than  
1 ampule as 1 ampule of D50W will unpredictably augment blood glucose 
in a range from less than 40 mg/dL to greater than 350 mg/dL. Once the 
patient’s mentation is back to baseline, the patient should be provided food 
as the calories provided to the patient by a meal will exceed those provided 
in 1 ampule of IV dextrose.

Lorazepam (a) is not indicated as an initial management step as it 
does not address the etiology of seizure secondary to hypoglycemia. The  
patient’s airway is patent and intubation (b) is not needed. NS bolus  
(d) may be considered in patients with signs of dehydration as supportive 
therapy. CT head without contrast (e) may be ordered if there is a suspicion 
for intracranial pathology and not hypoglycemia leading to patient’s seizures.

473. The answer is b. Hypoglycemic episodes secondary to sulfonylurea 
medications (ie, glipizide) require special attention and warrant at least 
24-hour observation. Sulfonylurea hyperglycemic agents cause prolonged, 
severe hypoglycemia with recurrent episodes. Newly diagnosed patients 
treated with these agents are at increased risk for hypoglycemic episodes. 
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In addition to initial glucose replacement, patients will often require treat-
ment with octreotide to inhibit further insulin release. Octreotide is a syn-
thetic somatostatin analog with a half-life of approximately 90 minutes.

Somatostatin hormone (a) has a half-life of 2 minutes and would not 
be recommended. Antibiotics (c) would play a role only if an underlying 
infectious process is identified. Glucagon (d), which opposes actions of  
insulin and increases concentration of blood glucose, may be considered 
if patient has no IV access; however, its onset of action is delayed by 30 to 
60 minutes. D25W or 25% dextrose in water (e) is recommended for use 
in children younger than 8 years as an initial glucose replacement therapy.

474. The answer is a. If factious hypoglycemia due to exogenous insulin 
administration is suspected, simultaneous values of glucose, insulin, and 
C-peptide levels must be obtained. In cases of exogenous insulin adminis-
tration, blood insulin levels are high, while plasma C-peptide levels are 
normal or low. In contrast, natural insulin production will result in equiva-
lent production of c-peptide and insulin.

High insulin and c-peptide levels (b) may suggest insulinoma. Insulin 
antibody titers (e) may be helpful when autoimmune hypoglycemia is sus-
pected. Low C peptide and low insulin levels (c) and normal-low C peptide 
and low insulin levels (d) are not consistent with factious hypoglycemia.

475. The answer is b. Most states designate certain professional groups as 
mandated reporters while a few states require all persons to report child 
abuse. The following are some of the professional groups required to report 
all child abuse cases: physicians, nurses, other health care workers, social 
workers, child-care providers, medical examiners, and law enforcement 
officers. A report must be made when the reporter, in his or her official 
capacity, suspects or has reason to believe that a child has been abused or 
neglected. Most states maintain toll-free telephone numbers for reporting.

Although discussing follow up with parents (a), consulting social work 
(c), and consulting endocrinology (e) are important aspects of this patient’s 
care, the most appropriate next step is to file a report with Child Protective 
Services. Discharging patient with suspected abuse is inappropriate (d).

476. The answer is e. Sheehan syndrome is a rare acute dysfunction 
of hypothalamic-pituitary axis, which may be seen after obstetric 
hemorrhage and maternal hypotension during delivery. The anterior  
pituitary gland is especially susceptible to ischemia secondary to maternal  
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hypotension resulting in most commonly prolactin and growth hormone 
deficiencies. Clinically it is manifested by failure of lactation, failure of 
wound healing, and generalized weakness. Normally, levels of prolactin 
steadily rise during pregnancy in response to sleep, meals, and increase 
in thyrotropin releasing hormone (TRH) produced by hypothalamus. IV 
TRH may be administered and prolactin can be measured before and 30 
minutes after TRH administration in order to diagnose Sheehan syndrome. 
Normally, levels of prolactin rise at least threefold following administration 
of TRH. Failure of prolactin to rise in response to TRH infusion is diagnos-
tic of Sheehan syndrome.

Endometritis (a) and toxic shock syndrome (c) would present with 
signs of systemic illness. Hypothyroidism (b) complicates 0.5% of all preg-
nancies and is most commonly seen with a pre-existing Hashimoto dis-
ease. However, isolated decreased thyroid hormone production would not 
explain all of the presenting symptoms in this patient. Improper lactation 
technique (d) may present with failure of lactation, but would not cause 
generalized weakness or impaired wound healing.
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Questions

477. A 31-year-ol  woman presents to the emergency  epartment (ED) 
20 minutes after the su  en onset of chest pain, palpitations, an  shortness 
of breath. She also reports numbness of her mouth, fingers, an  toes. She 
also feels like she has a lump in her throat. Her me ical history inclu es 
multiple visits to the ED over a perio  of 6 months with a similar presenta-
tion. Her only me ication is an oral contraceptive. She occasionally  rinks 
a glass of wine after a busy  ay of work or when she feels stresse . She tells 
you that her mom takes me ication for anxiety. Her bloo  pressure (BP)  
is 125/75 mm Hg, heart rate (HR) 88 beats/minute, an  oxygen saturation 
is 99% on room air. An electrocar iogram (ECG) shows a sinus rhythm. 
Her symptoms resolve while in the ED. Which of the following is the most 
likely  iagnosis?
a. Paroxysmal atrial tachycar ia
b. Hyperthyroi ism
c. Major  epressive  isor er
 . Panic  isor er
e. Posttraumatic stress  isor er

478. A 23-year-ol  woman is brought to the ED for vision loss in her left 
eye that began shortly after waking up in the morning. She states that she 
is very  epresse  since her father was  iagnose  with terminal cancer. She 
was suppose  to visit her father on the  ay of presentation in the hospital 
but is now in your ED because of her vision loss. Your physical examination 
is unremarkable. An evaluation by the ophthalmologist is also normal. A 
compute  tomographic (CT) scan of her hea  is normal. Which of the 
following is the most likely  iagnosis?
a. Somatization  isor er
b. Conversion  isor er
c. Hypochon riasis
 . Retinal  etachment
e. Anxiety  isor er
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479. Which of the following in ivi uals requires inpatient psychiatric 
hospitalization?
a. A 37-year-ol  man with paranoi  schizophrenia who has been off his 

me ications for a week an  is hearing voices with no apparent violence in his 
thought content

b. A 19-year-ol  woman who ingeste  10 multivitamin pills after an argument with 
her boyfrien 

c. A 39-year-ol  man with no previous psychiatric history presents with pressure  
speech, no sleep for 4  ays, an  is feeling “great”

 . A 22-year-ol  woman who is having visual hallucinations after ingesting 
d-lysergic aci   iethylami e (LSD)

e. A 43-year-ol  homeless man with a history of schizophrenia who was recently 
 ischarge  from the psychiatric war  an  is being manage  on antipsychotic 
me ications

480. A 35-year-ol  woman is eating  inner at a restaurant. Approximately 
1 hour after finishing the main course of lamb, re  wine, an  a fine 
selection of cheeses, the patient experiences a severe occipital hea ache, 
 iaphoresis, my riasis, neck stiffness, an  palpitations. Which of the 
following me ications is this patient most likely taking?
a. Paroxetine
b. Alprazolam
c. Tranylcypromine
 . Citalopram
e. Amitriptyline

481. You walk into an examination room to interview a patient. He refuse  
to have vital signs taken at the triage station until he saw a  octor. He was 
afrai  that the nurse woul  inject poison into him. He appears agitate  an  
starts raising his voice as soon as you enter the room. You ask him in a 
calm voice if you can help him an  he replies by shouting obscenities an  
throwing a box of gloves at you. You start to walk towar  him, but he says 
he will kill you if you get any closer. Which of the following is the most 
appropriate next step in management?
a. Tell the patient he is being uncooperative an  leave the ED imme iately.
b. Have the nurse go into the room alone to try to calm the patient.
c. Let the patient sit in the room for another hour an  see if he calms  own.
 . Ask the nurse to prepare an injection of lorazepam that you will give to se ate 

the patient
e. Alert hospital security that there is a violent patient an  prepare to place the 

patient in physical restraints.
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482. A 42-year-ol  man with a history of schizophrenia is brought into 
the ED by a frien  who states that he has not taken his me ication for over 
2 weeks an  is now behaving bizarrely. His BP is 130/70 mm Hg, HR is 
89 beats/minute, respiratory rate (RR) is 15 breaths/minute, an  oxygen 
saturation is 99% on room air. On examination he appears agitate  an  is 
shouting, “the aliens are about to get me.” He is cooperative enough that 
you  eci e to use pharmacologic se ation. Which of the following is the 
most appropriate choice for se ating this patient?
a. Haloperi ol an  lorazepam
b. Etomi ate an  succinylcholine
c. Chlorpromazine an  lorazepam
 . Ketamine an  lorazepam
e. Clozapine

483. A 48-year-ol  man is brought to the ED by family members who state 
that the patient has remaine  homeboun  for weeks, sleeping for many 
hours, an  appears  ishevele . The patient states that he is “fine” an   enies 
any me ical symptoms. Initial vitals inclu e BP of 118/55 mm Hg, HR of 
77 beats/minute, an  RR of 12 breaths/minute, an  oxygen saturation of 
97% on room air. The patient is afebrile with an unremarkable physical 
examination. He  enies chest  iscomfort,  ifficulty breathing, constipation, 
col  intolerance, weakness, weight changes, or pain. The patient reports 
that he has ha   ifficulty concentrating, a  ecrease  appetite, an  excessive 
sleeping patterns. The family reports that this has happene  before, but that 
his symptoms self-resolve  an  were not nearly as severe. Which of the 
following is the most likely etiology of this patient’s symptoms?
a. Hypothyroi ism
b. Major  epressive episo e
c. Diabetes mellitus
 . Sub ural hematoma
e. Cushing syn rome
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484. A 32-year-ol  woman presents to the ED after an aggressive outburst 
at work where her behavior was  eeme  a threat to others. Her coworkers 
state that she is normally very  epen able, kin , an  gracious, but that over 
the course of the week they notice  that she was especially reserve  an  
at times foun  her conversing with herself. Her initial vitals inclu e BP 
of 130/75 mm Hg, HR of 89 beats/minute, RR of 15 breaths/minute, an  
oxygen saturation of 99% on room air. She tells you that she was recently 
starte  on a new me ication. Which of the following types of me ications 
may be responsible for this patient’s behavior?
a. b-Blockers
b. Oral contraceptives
c. Corticosteroi s
 . Nonsteroi al anti-inflammatory  rugs (NSAIDs)
e. Calcium channel blockers

485. A 23-year-ol  woman is brought to the ED by police officials who 
foun  her stan ing in the mi  le of a busy intersection screaming at passing 
cars. Upon arrival, you see a  ishevele  woman who is yelling, “You can’t 
get away with this! I’m the Queen of Englan !” She  oes not allow the triage 
nurse to obtain her vitals. She is a young woman of normal habitus without 
any signs of trauma. Her speech is pressure . She is easily  istracte  by 
the commotion of the ED, answers your questions, but then continues to 
 escribe gran iose i eas about her social status. What is the most likely 
etiology of her symptoms?
a. Hypothyroi   isor er
b. Manic episo e
c. Benzo iazepine over ose
 . Anticonvulsant over ose
e. Barbiturate over ose

486. A mother brings her 7-year-ol   aughter to the ED stating that 
chil  has been weak an  not eating for the last 3  ays. She has also note  
her  aughter’s urine to be re  ish in color an  her stools to be smaller in 
caliber. She brings in urine an  stool specimens. Her  aughter has been 
hospitalize  multiple times for similar reasons. The mother is a nurse. The 
chil  is without  istress an  sitting quietly. Her mucus membranes are 
moist, chest is clear to auscultation, ab omen is benign, an  her neurologic 
examination is nonfocal. A urinalysis performe  fails to show any bloo , 
myoglobin, or ketones. Stool stu ies are normal. Which of the following 
shoul  be inclu e  in the  ifferential  iagnosis of this chil ?

Rosh_CH19_p549-p564.indd   552  12/11/15   2:35 PM



Psychosocial Disorders  553

a. Malingering
b. Factitious  isor er
c. Munchausen syn rome
 . Munchausen syn rome by proxy
e. Conversion  isor er

487. An 18-year-ol  man presents to the ED after telling a school counselor 
that he wante  to harm himself. His physical examination is unremarkable 
without any signs of trauma. He reports occasional excessive alcohol use. 
He states that his parents recently separate  an  that he has been living with 
either parent on a rotating sche ule. Overall, he feels supporte  by family 
an  frien s; however, he continues to feel hopeless  espite this. Which of 
the following factors is most likely to increase his risk of an actual suici al 
attempt?
a. Male sex
b. Age
c. Hopelessness
 . Alcohol use
e. Parent separation

488. A thin 16-year-ol  girl is brought in the ED after collapsing at home. 
Her initial vitals inclu e BP of 80/55 mm Hg, HR of 110 beats/minute, RR 
of 18 breaths/minute, an  oxygen saturation of 98% on room air. Upon 
physical examination, you note a cachectic female in mil   istress. Her chest 
is clear to auscultation. Her ab omen is sunken-in, soft, an  nonten er. 
Upon inspecting her extremities, you notice small areas of erythema over 
the  orsum of her right han   istally. Which of the following etiologies 
must be consi ere  in this patient?
a. Bulimia
b. Gastroenteritis
c. Malingering
 . Factitious  isor er
e. Suici al i eation
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489. A 55-year-ol  woman presents to the ED after a reporte  syncopal 
event. Her initial vitals inclu e a BP of 125/60 mm Hg, HR of 105 beats/
minute, RR of 16 breaths /minute, an  an oxygen saturation of 98% on room 
air. Her ECG is shown in the figure. Which of the following substances is 
responsible for this patient’s ECG fin ings?

(Courtesy of Adam J. Rosh, MD and Rosh Review.)

a. Benzo iazepine
b. Ethanol
c. Tricyclic anti epressant (TCA)
 . Insulin
e. Valproic aci 

490. A 48-year-ol  woman presents to the ED complaining of leg pain. 
She  ramatically  escribes how she injure  herself while salsa  ancing. She 
is wearing a sequin cocktail  ress, asks to be evaluate  by a male  octor, an  
makes a point to un ress in front of the physician. She flirts with him an  
asks if he is single. Which of the following personality  isor ers  oes the 
patient most likely have?
a. Antisocial
b. Paranoi 
c. Narcissistic
 . Histrionic
e. Bor erline
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491. You are working in the ED when the police bring in a 22-year-ol  
woman who was involve  in a fight with her boyfrien . As you enter 
the room, you overhear her giving the registration clerk a false i entity. 
She is  isruptive, ru e, shouting profanities, an  refuses to give you any 
information. The patient is well-known to the ED staff as she has frequent 
visits. She often smokes cigarettes in the bathroom, has urinate  on the 
floor, an  been known to steal other patients’ belongings. Which of the 
following personality  isor ers best fits with this patient’s behavior?
a. Antisocial
b. Paranoi 
c. Narcissistic
 . Histrionic
e. Schizoi 
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Answers

477. The answer is d. A person with panic attacks will often present to 
multiple EDs an  be  ischarge  after a workup is normal. A panic attack is 
a  iscrete perio  of intense fear or  iscomfort in which four or more of the 
following symptoms  evelop acutely an  peak within 10 minutes: acceler-
ate  HR, palpitations, poun ing heart,  iaphoresis, trembling or shaking, 
sensation of shortness of breath or a choking feeling, chest pain, nausea, 
 izziness, light-hea e ness, paresthesias, fear of  ying, chills, or hot flushes.

Paroxysmal atrial tachycar ia (a) is a con uction  efect of the heart 
characterize  by ran om episo es of tachycar ia. This  isor er is seen on 
an ECG an  her ECG is normal. Hyperthyroi ism (b) can mimic a panic 
attack, but there is usually greater autonomic hyperactivity. In a  ition, 
thyroi  hormone levels are increase . There are no symptoms of  epres-
sion (c)  escribe  in the patient’s presentation. Nonetheless, panic attacks 
can occur with major  epressive  isor er. The  iagnosis of posttraumatic 
stress  isor er (e) cannot be ma e with the patient’s history.

478. The answer is b. Conversion disorder is  iagnose  base  on five 
criteria. These are as follows:

•  A symptom is expresse  as a change or loss of physical function.
•  There was a recent psychological stressor or conflict.
•  The patient unconsciously pro uces the symptom.
•  The symptom cannot be explaine  by any known organic etiology.
•  The symptom is not limite  to pain or sexual  ysfunction.

Conversion  isor ers generally involve neurologic or orthope ic man-
ifestations. The  isor er usually presents as a single symptom with a sud-
den onset relate  to a severe stress. In this case, the stress is the  iagnosis 
of terminal cancer in the patient’s father. Classic symptoms of conversion 
 isor er inclu e paralysis, aphonia, seizures, coor ination  isturbances, 
blin ness, tunnel vision, an  numbness. The  iagnosis cannot be ma e 
until all possible organic etiologies are ruled out. Treatment involves 
i entifying the stressor an  a  ressing the issue.
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Somatization  isor er (a) involves patients with many complaints with 
no organic cause. Hypochon riasis (c) involves the preoccupation of seri-
ous illness  espite appropriate me ical evaluation an  reassurance. Retinal 
 etachment (d) can cause unilateral vision loss an  generally presents with 
progressively worsening vision loss with patients complaining of “floaters.” 
This patient’s eye examination is normal. Anxiety  isor ers (e) involve exces-
sive fear an  apprehension that  ominates the psychological life of a person.

479. The answer is c. This patient presents with a first manic episode. 
It is necessary to admit these patients in or er to prevent behavior that is 
impulsive an   angerous. A full manic syn rome is one of the most strik-
ing an   istinctive con itions in clinical practice. The main  isturbance in 
moo  is one of elation or irritability.

This man is not a threat to him or others an  can be treate  as an out-
patient (a). This is a suici al gesture (b) an  the patient shoul  be evaluate  
by a psychiatrist. She may be able to be manage  as an outpatient if reliable 
family an  social support systems are in place an  appropriate psychiatric 
follow-up is arrange . This patient (d) can be safely  ischarge  once her 
visual hallucinations resolve. This man (e) is appropriately treate .

480. The answer is c. Tranylcypromine is a monoamine oxidase inhibi-
tor (MAOI) that is use  in the treatment of  epression. Patients who take 
this me ication shoul  avoi  eating or  rinking foo s that contain tyra-
mine (similar structure to amphetamine) such as age  cheese, wine, certain 
fish, meats, an  sauerkraut. The combination of a MAOI an  tyramine can 
lea  to a sympathomimetic reaction calle  a tyramine reaction. It occurs 
within 15 to 90 minutes of ingestion of tyramine. The hallmark symptoms 
inclu e hea ache, hypertension,  iaphoresis, my riasis, neck stiffness, pal-
lor, neuromuscular excitation, palpitations, an  chest pain. Most symptoms 
gra ually resolve over 6 hours; however,  eaths have been reporte  sec-
on ary to intracranial hemorrhage an  myocar ial infarction. Patients who 
take a MAOI shoul  be instructe  to avoi  all tyramine-containing foo s.

All of the other answer choices  o not cause a tyramine reaction—it 
is limite  only to MAOIs. Paroxetine an  citalopram (a and d) are sero-
tonin reuptake inhibitors (SSRIs). Alprazolam (b) is a benzo iazepine.  
Amitriptyline (e) is a TCA.

481. The answer is e. Violent behavior requires immediate restraint. 
Hospital security an  the police are best traine  to sub ue violent patients 
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with the least chance of staff or patient injury. Patients who are threaten-
ing or who  emonstrate violent behavior shoul  be  isrobe , gowne , an  
searche  for weapons. Patients whose behavior suggests the potential for 
violence shoul  be approache  cautiously with a equate security force 
nearby. The physician shoul  stan  in a location that neither threatens the 
patient nor blocks the exit of the patient or the physician from the room. 
Physical restraints are frequently require  for the violent or severely agi-
tate  psychotic,  elirious, or intoxicate  patient who is a  anger to them-
selves or others. Pharmacologic restraints (haloperi ol, lorazepam) are also 
useful in obtaining behavior control an  shoul  be consi ere  once the 
initial evaluation has been complete .

The patient shoul  not be allowe  to leave the hospital before a me i-
cal an  psychiatric evaluation (a). No staff member shoul  be alone with 
a patient who is violent or threatens violence (b). Although calming tech-
niques are useful to assuage many patients, it is important not to  elay the 
me ical evaluation an  prolong  etection of a life-threatening process (c). 
Giving the patient a se ating me ication is useful; however, you shoul  try 
to first me ically evaluate the patient. In a  ition, you shoul  not enter the 
patient’s room alone with a nee le in your han  (d).

482. The answer is a. Rapi  tranquilization is a metho  of pharmacologic 
management of acute agitation or psychosis using high-potency neuroleptics 
an  benzo iazepines. The most common regimen use  is the combination 
of haloperidol an  lorazepam, which can be a ministere  via parenteral, 
intramuscular, or oral routes. There is a synergistic effect between the two 
me ications. Moreover, the benzo iazepine may prevent the potential 
extrapyrami al effects that occasionally occur with neuroleptic use.

Etomi ate an  succinylcholine (b) are use  for rapi  sequence intuba-
tion, which is not in icate  in this patient. Chlorpromazine (c) is a low-
potency antipsychotic that may cause significant hypotension an  is rarely 
use  in the ED setting. Ketamine (d) is a  issociative agent that is not typi-
cally use  in psychotic patients. Clozapine (e) is an atypical antipsychotic 
that is use  in schizophrenics when other neuroleptics are ineffective. It is 
not an agent of choice for acute se ation or psychosis.

483. The answer is b. A major depressive episode is characterize  
by two or more of the following symptoms over a 2-week perio : loss 
of interest in usual activities,  epresse  or irritable moo , changes in 
weight or appetite, insomnia or hypersomnia, psychomotor agitation or 
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retar ation, loss of energy,  ifficulty concentrating, recurrent thoughts 
of  eath, an  suici al i eation. This patient has three of these symp-
toms, inclu ing excessive sleeping patterns,  ifficulty concentrating, 
an  a  ecrease  appetite. The  anger is that the patient’s feelings may 
be so intensely painful that suici e may be seen as the only way to cope. 
Some patients may also complain of generalize  physical pain, without 
any clear me ical  iagnosis able to be ma e. The car inal symptom of 
 epression is a sad or dysphoric mood.

Hypothyroi ism (a) an  Cushing syn rome (e) may also be a me ical 
cause in patients who appear to be  epresse . A simple thyroi -stimulating 
hormone an  cortisol level may be  rawn to  ifferentiate a me ical etiology 
for these symptoms. Hypothyroi ism also presents as generalize  sluggish-
ness,  ifficulty concentrating, constipation, col  intolerance, hair loss of 
the  istal one-thir  of both eyebrows,  ysphagia, an  myalgias. A finger-
stick glucose shoul  also be performe  to evaluate for  iabetes mellitus (c), 
which may present as sluggishness, paresthesias, an  general malaise. It is 
also important to keep in min  traumatic causes to this patient’s symp-
toms, given that he lives alone without witnesses to report a fall that may 
result in a sub ural hematoma (d). Intracerebral blee ing may present with 
sluggishness, especially with the relatively slow blee ing from the bri ging 
veins associate  with a sub ural hemorrhage.

484. The answer is c. Steroid-induced psychosis is  escribe  as a constel-
lation of psychiatric symptoms within the first 5  ays of treatment with 
a corticosteroi . Stu ies in icate that the amount nee e  to pro uce this 
effect is greater than 40 mg of pre nisone (or an equivalent) prescribe  
 aily. Symptoms inclu e emotional lability, anxiety,  istractibility, pres-
sure  speech, sensory floo ing, insomnia,  epression, agitation, au itory 
an  visual hallucinations, intermittent memory impairment, mutism,  is-
turbances of bo y image, an   elusions an  hypomania. It is important to 
note that previous history of psychological  ifficulties  oes not pre ict the 
 evelopment of steroi  psychosis. Symptoms can be very severe an  shoul  
be taken into account when prescribing this me ication to patients. Three 
percent of patients with steroi  psychosis commit suici e.

The most common si e effect of b-blockers (a) is a  epresse  moo , 
owing to its sympatholytic effects; however, these are generally mil  an  
 o not require treatment. Oral contraceptives (b), although hormonal in 
nature, are not thought to pro uce psychiatric symptoms. Calcium channel 
blockers (e) an  NSAIDs (d) have not been shown to cause psychosis.
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485. The answer is b. This is a typical manic episode whose car inal features 
are an elevate  moo , gran iosity, flight of i eas,  istractibility, an  psycho-
motor agitation. Other me ical con itions, such as hyperthyroi ism, anti e-
pressant, or stimulant abuse, may cause similar symptoms an  must be rule  
out with laboratory testing. Certain frontal lobe release syn romes that impair 
executive functioning must also be investigate  as a cause of this patient’s 
symptoms. These patients are usually combative,  isplay impaire  ju gment 
an  impulsivity, an  may nee  to be chemically or physically restraine .

Hypothyroi   isor er (a), benzo iazepines (c), anticonvulsants (d), 
an  barbiturates (e) may all cause  epressive symptoms; however, these  o 
not pro uce symptoms of mania.

486. The answer is d. Munchausen syndrome by proxy is a psychiat-
ric illness in which illness is concocte  by a caregiver upon a chil  who 
presents for me ical ai  multiple times an  a true me ical  iagnosis is 
not ma e. The perpetrator fails to acknowle ge the true etiology an  the 
symptoms cease once the chil  is separate  from the perpetrator. Simulate  
illnesses that  o not  irectly harm the chil  are commonly seen. In this 
example, the mother is placing tincture in the chil ’s urine to mimic bloo . 
Sa ly, pro uce  illness in which the chil  is harme  is also commonly seen 
(50% of cases). The most common presentations inclu e blee ing, seizures, 
vomiting,  iarrhea, fever, an  rash. Ninety-eight percent of perpetrators 
are biological mothers from all socioeconomic backgroun s; many have a 
backgroun  in the health care profession or have features of Munchausen 
syndrome in themselves. Most of these mothers have experience  abuse 
in the past. They use the health care system as a means to satisfy personal 
nurturing  eman s, hoping to gain a sense of purpose an  meaning when 
their chil  is in the hospital, as well as pity an  comfort. These chil ren 
may  isplay inci ental characteristics that cannot be linke  to the present-
ing complaints. These chil ren often have learning  ifficulties or clinical 
 epression cause  by many hospitalizations.

Malingering (a) is frequently foun  in connection with antisocial per-
sonality  isor er. These patients are often vague about prior hospitaliza-
tions or treatments. Patients prefer to counterfeit mental illness given the 
 ifficulty in objectively verifying or  isproving the etiology of the patient’s 
reporte  symptoms. Amnesia, paranoia,  epression, an  suici al i eation 
are commonly seen. The i ea of an external gain motivates these in ivi u-
als to fabricate me ical symptoms. Conversely, factitious  isor ers (b) are 
characterize  by symptoms or signs that are intentionally pro uce  or 
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feigne  by the patient in the absence of external incentives. Munchausen 
syn rome (c) is one of the most  ramatic of the factitious  isor ers. Its 
name is  erive  from a Baron Karl F. von Munchausen who amuse  his 
frien s with fantastic an  incre ible tales about his personal life. Conver-
sion  isor er (e) is a rare  isor er that is characterize  by the abrupt,  ra-
matic onset of a single symptom. It typically presents as some nonpainful 
neurologic  isor er for which there are no objective  ata.

487. The answer is c. The “SAD PERSONS” scale was  evelope  to assess 
the risk of suici e attempt. Accor ing to the scale, two points are given for 
factors that are consi ere  high risk. These inclu e  epression or hope-
lessness, rational thinking loss, organize  or serious attempt, an  state  
future intent. Lower risk factors are given one point an  inclu e male sex 
(a), age younger than 19 years or ol er than 45 years (b), previous attempts 
or psychiatric care, excessive alcohol or  rug use (d), separation,  ivorce 
or wi owe  status (e), an  no social supports. In ivi uals with five points 
or fewer can questionably seek outpatient treatment. Those with 6 or more 
points shoul  have emergency psychiatric evaluation an  treatment. Those 
with more than 9 points require psychiatric hospitalization. Firearms in the 
househol , family violence, abuse, an  chronic illness also increase risk.

Mo ifie  “SAD PERSONS” Scale
Sex (male) 1
Age (< 19 or > 45 years) 1
Depression or hopelessness 2
Previous attempts/psychiatric care 1
Excessive alcohol or  rug use 1
Rational thinking loss 2
Separate ,  ivorce , or wi owe  1
Organize  or serious attempt 2
No social support 1
State  future intent 2

488. The answer is a. The physical examination in this patient reveals 
han  abrasions, in icative of self-purging. Her general appearance suggests 
either ina equate foo  intake or excessive calorie burning. Bulimics gener-
ally consume an a equate amount of foo , albeit low calorie an  then purge 
their intake with the goal of weight loss. Other eating  isor ers, such as 
anorexia nervosa, can take the form of starvation,  iuretic or laxative use, or  
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excessive exercise. These patients generally suffer from a false visualization 
of their bo y, believing that their physical form weighs more than what it 
 oes in reality. Social pressures, history of abuse or violence, an  other eating 
 isor ers may factor into this patient’s presentation.

Gastroenteritis (b) is unlikely given the lack of history or symptoms. 
Suici al i eation (e) shoul  be examine  in all patients, as their actions 
may represent a form of occult or hi  en self-harm. This patient  oes not 
exhibit signs of malingering (c) or factitious  isor er (d).

489. The answer is c. TCAs are responsible for more  rug-relate   eaths 
than any other prescription me ication. This ECG shows QRS interval 
prolongation, a common fin ing with this me ication. The mechanism 
of toxicity is multifol  an  inclu es blocking the reuptake of  opamine, 
serotonin, an  norepinephrine. It also bin s to the g-aminobutyric aci  
(GABA) receptor, thereby lowering seizure threshol . Sodium channel 
blockade pro uces the wi ene  QRS interval. There are also anticholinergic 
an  antihistamine effects. So ium bicarbonate is a first-line intervention 
for  ysrhythmias, acting as an alkalizing bin er for the aci ic TCA. This 
treatment has been shown to improve con uction an  contractility with the 
goal of preserving a narrow QRS.

(Courtesy of Adam J. Rosh, MD and Rosh Review.)

TCA Toxic ity
Sodium channel blockade

Interventricular conduction de lay
QRS > 100 ms ec

I

II

III aVF

V2

V3

V1

V5

V6

V4

QRS > 100 ms ec  = increas ed ris k for s e izure
QRS > 160 ms ec  = increas ed ris k for ventricular dys rhythmia
Treat with s odium bicarbonate

aVR

Terminal R wave  > 3 mm in aVR
R/S  ratio  > 0.7 in aVR

Terminal R wave
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Benzo iazepines (a), ethanol (b), insulin (d), an  valproic aci   
(e) have not been shown to exhibit any ECG abnormalities.

490. The answer is d. In ivi uals with histrionic personality  isor er 
ten  to be excessively emotional,  emonstrate attention-seeking behavior, 
an   esire to be the center of attention. They are often flirtatious, overly 
 ramatic, an  may be sexually seductive.

In ivi uals with antisocial personalities (a) have a blatant  isregar  for 
the rights of others; are aggressive, irritable, an  impulsive; violate social 
norms, an  have a lack of remorse for their actions. Paranoi  personality 
 isor er (b) manifests as mistrust, hyper-vigilance, an  hypersensitivity. 
Narcissistic (c) in ivi uals have a  istorte  sense of self-importance. Bor-
 erline personality  isor er (e) is characterize  by unstable interpersonal 
relationships, impulsivity, an   isturbances in self-image. 

491. The answer is a. In ivi uals with antisocial personality  isor er 
have a blatant  isregar  for the rights of others; are aggressive, irritable, 
an  impulsive; violate social norms; an  have a lack of remorse for their 
actions. They often lie and manipulate situations an  frequently give false 
identities.

Paranoi  personality  isor er (b) manifests as mistrust, hyper- 
vigilance, an  hypersensitivity. Narcissistic (c) in ivi uals have a  istorte  
sense of self-importance. People with histrionic personality  isor er (d) are 
excessively emotional,  emonstrate attention-seeking behavior, an  want 
to be the center of attention. They are often flirtatious, overly  ramatic, an  
may be sexually se uctive. Schizoi  (e) in ivi uals are socially with rawn, 
lea  a solitary lifestyle, an  ten  to emotionally col  an  apathetic.
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Emerging Infectious  
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Questions

The following scenario applies to questions 492 and 493.

A 33-year-old woman presents to the emergency department (ED) with 
8 days of subjective fever, headache, sore throat, and malaise. She states 
that acetaminophen and ibuprofen have failed to help her symptoms. She 
recently returned from a 2-year volunteer trip with the Peace Corps in West 
Africa. She endorses taking her mefloquine weekly. Vitals signs are blood 
pressure (BP) 115/75 mm Hg, heart rate (HR) 110 beats/minute, respira-
tory rate (RR) 18 breaths/minute, temperature 101.2°F, and pulse oximetry 
98% on room air. She has bilateral conjunctival injection as well as a truncal 
maculopapular rash.

492. Which of the following tests is most likely to be abnormal in this 
patient?
a. Chest x-ray (CXR)
b. Computed tomography (CT) scan of the chest for pulmonary embolism (PE)
c. Complete blood count (CBC), liver function tests (LFTs), and prothrombin time 

(PT)
d. Peripheral blood smears
e. Purified protein derivative (PPD) skin test

493. What type of isolation does this patient require?
a. Airborne
b. Contact
c. Droplet
d. Contact and droplet
e. Contact and airborne
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The following scenario applies to questions 494, 495, and 496.

A 31-year-old man presents to the ED in July with cough, myalgias,  
malaise, nausea, vomiting, and diarrhea for 1 week. He just returned from 
a business trip to Singapore 2 days ago. He is concerned that he contracted 
food poisoning from meat he purchased at an open-air market. Vital signs 
include BP 110/80 mm Hg, HR 115 beats/minute, RR 20 breaths/minute, 
temperature 104°F, and pulse oximetry 96% on 2L nasal cannula. He appears 
fatigued and exhibits coryza, warm skin, and occasional dry cough. National 
news reports demonstrate similar cases in multiple geographic regions.

494. What is the most likely finding on this patient’s CXR?
a. Apical cavitary lesions
b. Single lobar consolidation
c. Normal CXR
d. Pneumothorax
e. Bilateral interstitial infiltrates

495. What is the most likely complication to result from this patient’s illness?
a. Pneumothorax
b. Acute respiratory distress syndrome (ARDS)
c. Cardiomyopathy
d. Encephalopathy
e. Thrombocytopenia

496. Which of the following personal protective equipment (PPE) sets 
should health care workers wear when interacting with this patient?
a. Hand sanitizer and gloves
b. Hand sanitizer, gloves, and gown
c. Hand sanitizer, gloves, gown, and surgical mask
d. Hand sanitizer, gloves, gown, particulate mask, and eye shield
e. Hand sanitizer, gloves, level A (BSL4) suit

The following scenario applies to questions 497, 498, and 499.

A 50-year-old man with a history of stage 1 congestive heart failure and 
tobacco use presents to the ED with fever, cough, and dyspnea that started  
4 days ago. He started feeling ill soon after returning from a religious 
pilgrimage to Mecca 7 days ago. His vitals include BP 85/60 mm Hg, 
HR 120 beats/minute, RR 26 breaths/minute, temperature 103°F, and pulse 
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oximetry 92% on room air. He is toxic appearing, in respiratory distress, 
and has mild abdominal tenderness to palpation.

497. Which of the following pathogens is responsible for this patient’s  
presentation?
a. H5N1 avian flu
b. Middle East respiratory syndrome coronavirus (MERS-CoV)
c. Human immunodeficiency virus
d. Plasmodium falciparum
e. Severe acute respiratory syndrome coronavirus (SARS)

498. What is the most likely complication to result from this patient’s  
illness?
a. Acute respiratory distress syndrome (ARDS)
b. Pulmonary embolism
c. Myocardial infarction
d. Pneumothorax
e. Peripheral edema

499. Which of the following is the most appropriate management and dis-
position plan for this patient?
a. Discharge home on acetaminophen with instructions for oral hydration
b. Discharge home on oral antibiotics with close primary care follow-up
c. Admit him for 24-hour observation and intravenous fluid therapy
d. Admit to the telemetry floor on intravenous nitroglycerin and furosemide drips
e. Admit to the intensive care unit for careful monitoring for respiratory  

decompensation

500. An 8-year-old girl with a history of asthma presents to your ED 
in October with runny nose, cough, and worsening, severe wheezing for  
5 days. Vitals include BP 100/70 mm Hg, HR 115 beats/minute, RR  
30 breaths/minute, temperature 101°F, and pulse oximetry 94% on room 
air. She is in respiratory distress with diffuse wheezes throughout all lung 
fields. You are concerned this patient could be infected with enterovirus-
D68 (EV-D68). What type of isolation does this patient require?
a. Airborne
b. Contact
c. Droplet
d. Contact and droplet
e. Airborne and contact
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492. The answer is c. This patient is presenting with signs and symptoms 
concerning for infection with Ebola Virus Disease (EVD). She should be 
evaluated for abnormal CBC, LFTs, and coagulation profile. Early in the 
disease course, laboratory testings will show leukopenia, lymphocytopenia, 
mild thrombocytopenia (50,000-100,000 platelets), and transaminitis 
(AST > ALT and in the 1000 IU/L range). Later in the disease course, there 
will be leukocytosis with a left shift on the differential (increased neutro-
phil count) and signs of DIC (prolonged PT/PTT and elevated fibrin deg-
radation products).

Chest x-ray (a) would be nonspecific and indicated in patients in 
which tuberculosis (TB) would be suspected. Travel history alone increases 
the risk for PE (b); however, other signs and symptoms of EBV infection 
make this less likely. While patients returning from Malaria endemic areas 
are susceptible, the lack of cyclical fever, presence of rash, and adherence to 
prophylaxis makes this less likely. In the absence of prophylaxis, peripheral 
blood smears (d) would be useful. Thick smears allow for detection of the 
intracellular parasites while thin smears allow for speciation. The patient’s 
presentation is not consistent with TB infection and therefore a PPD skin 
test (e) is not indicated.

493. The answer is e. EVD spreads through direct contact (mucous mem-
branes, breaks in skin, and needles) with blood or body fluids of patients 
infected with EVD disease. Given the high pathogenicity (fatality rate) and 
virulence of the disease (ease of spread) high-level contact precautions are 
recommended alongside airborne precautions when there is a chance of 
generating aerosols. The CDC recommends full body coverage (including 
eye protection) by PPE and the use of either N95 masks or personal air puri-
fying respirators (PAPRs) for protection from aerosols. Health care work-
ers who are potentially at risk for exposure to EBV should be trained and 
observed on the donning and doffing of PPE as this is a high-risk activity.
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Airborne isolation alone (a), contact isolation alone (b), droplet  
isolation (c), and contact and droplet isolation (d) are not adequate for  
preventing the spread of EBV.

494. The answer is e. The patient is presenting with an influenza-like 
viral illness, and the most common finding on CXR is bilateral interstitial 
infiltrates. The additional characteristics of off-peak flu season, travel to 
Asia, possible exposure to poultry in an open-air market, symptoms and 
indication of geographic spread suggest the possibility of pandemic influ-
enza (Pan flu). Birds, poultry, and livestock are known reservoirs for the 
virus and are theorized to be the site of recombination to virulent strains.

The patient lacks risk factors (homelessness, incarceration, high-risk 
exposure, hemoptysis, night sweats, or weight loss) for TB infection, which 
most commonly presents with apical cavitary lesions on CXR (a). While the 
patient could have community-acquired pneumonia (CAP) manifested as a 
single lobar consolidation (b), his risk factors and symptoms are inconsis-
tent with CAP. A normal CXR (c) would be an uncommon finding in the 
setting of Pan flu. The patient’s presentation is not consistent with pneu-
mothorax (d).

495. The answer is b. ARDS is the most common complication in 
patients with influenza and especially in highly pathogenic influenza char-
acteristic of Pan flu. ARDS is a life-threatening condition characterized by 
widespread inflammation in the lungs secondary to cytokine release, affect-
ing the alveoli leading to impaired gas exchange. ARDS has a high mor-
tality between 20% and 50%. The mortality rate with ARDS varies widely 
based on disease severity, a person’s age, and the presence of other medical 
conditions.

Pneumothorax (a) has been documented to occur less frequently than 
ARDS. The other complications of cardiomyopathy, encephalopathy, and 
thrombocytopenia (c, d, and e) may be associated with sepsis but are non-
specific and occur less frequently.

496. The answer is d. The most common mechanism that pandemic 
influenza spreads is via respiratory droplets. Epidemiologic and labo-
ratory data also suggests the ability of influenza to spread through aero-
sols in close proximity; therefore, guidelines recommend particulate 
respirators (N-95) be used during direct patient care until the precise 
mechanism of spread can be elucidated. Since the spread is limited to a 
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few feet, private rooms are recommended, but negative pressure rooms are 
not required, deviating from the common notion of “airborne” isolation. It 
can theoretically be spread via respiratory droplet and airborne (within a 
few feet), hands should be sanitized and equipment should include: gloves, 
gown, particulate mask, and eye shield.

Hand sanitizer and gloves (a) are appropriate for all patient encounters. 
Hand sanitizers, gloves, and gown (b) are not adequate PPE for encounters 
with this patient. Hand sanitizer, gloves, gown, and surgical mask (c) are not 
correct, as there is no eye protection in this answer choice. Hand sanitizer, 
gloves, and BSL4 suit (e) is indicated for dangerous/exotic agents which 
post high individual risk of aerosol-transmitted laboratory infections that 
are frequently fatal and for which there are no vaccines or treatments.

497. The answer is b. The MERS-CoV causes a respiratory viral syn-
drome with predominant symptoms of cough, fever, and shortness of 
breath, infecting patients who live in the Middle East or have traveled to 
this region. The biggest risk factor for contracting MERS-CoV is travel to 
the Arabian Peninsula. MERS-CoV is endemic to countries in the Arabian 
Peninsula including Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, 
the United Arab Emirates, and Yemen. More than 85% of the reported cases 
occur in Saudi Arabia. It is thought that camels in the Arabian Peninsula 
are the primary vector for transmission of MERS-CoV.

H5N1 Avian flu (a) is a subtype of influenza A that causes symptoms of 
fever, cough, conjunctivitis, and muscle aches. Human immunodeficiency 
virus (c) can present with similar symptoms but is not limited to trans-
mission from the Middle East. Plasmodium falciparum (d) is a parasitic 
protozoan that is transmitted by mosquitoes in endemic regions. It causes 
malaria with the primary symptom of recurrent, cyclic fever. SARS coro-
navirus (e) was responsible for the large outbreak in 2003. Currently, there 
is no known transmission of SARS, with the most recent human infections 
reported in 2004 in China.

498. The answer is a. ARDS is a severe and common complication of 
MERS-CoV. ARDS is a life-threatening condition characterized by wide-
spread inflammation in the lungs secondary to cytokine release, affecting 
the alveoli leading to impaired gas exchange. ARDS has a high mortal-
ity between 20% and 50%. The mortality rate with ARDS varies widely 
based on disease severity, a person’s age, and the presence of other medical 
conditions. Patients with preexisting comorbidities such as diabetes,  

Rosh_CH20_p565-p572.indd   570  12/29/15   12:19 PM



Emerging Infectious Diseases     Answers  571

cancer, and chronic lung, heart, or kidney disease are more likely to develop  
complications.

Pulmonary embolism, myocardial infarction, and pneumothorax (b, c, 
and d) are not reported to be directly associated with or complications of 
MERS-CoV. Peripheral edema (e) may result from this patient’s congestive 
heart failure but is not likely to be caused by MERS.

499. The answer is e. This patient is toxic-appearing with abnormal 
vital signs including high fever, tachycardia, hypotension, tachypnea, and 
hypoxia. Given his presentation, this patient warrants admission to the 
intensive care unit for close monitoring. MERS-CoV infection is thought 
to be transmitted via respiratory droplets and close contact with infected 
animals. Therefore, patients suspected of having MERS-CoV should be 
placed in both contact and droplet isolation.

The patient requires admission and discharging him home (a and b) 
would be inappropriate. Observation status (c) is not appropriate for such 
an ill patient who exhibits respiratory distress and may require intubation. 
Admission to the telemetry floor on intravenous nitroglycerin and furose-
mide drips (d) would be appropriate management for acute decompensated 
heart failure, but that is not the underlying issue in this patient.

500. The answer is d. EV-D68 is spread through an infected person’s 
respiratory secretions. The virus can be spread when an infected patient 
coughs, sneezes, or touches a surface that others later touch. Therefore, 
patients with EV-D68 placed in both droplet and contact isolation. EV-D68 
can be diagnosed via a PCR assay with a sample from the patient’s upper 
respiratory secretions. However, most hospitals do not have this test readily 
available and need to send the sample to an outside laboratory for testing. 
Patients with a history of asthma are at increased risk of having a more 
severe course of illness when infected with EV-D68. Infants,  children, and 
adolescents typically have worse symptoms than adults when infected with 
EV-D68 because they typically do not have as much immunity from prior 
exposures to the virus. 

Airborne (a), contact (b), and droplet (c) precautions alone are not 
sufficient for EV-D68. Airborne and contact isolation (e) is also not suf-
ficient for EV-D68.

Rosh_CH20_p565-p572.indd   571  12/29/15   12:19 PM



572  Emergency Medicine

Recommended Readings

Centers for Disease Control and Prevention. DPDx: laboratory identifica-
tion of parasitic disease of public health concern: malaria. http://www.
cdc.gov/dpdx/malaria/index.html. Accessed on November 18, 2015.

Centers for Disease Control and Prevention. Ebola virus disease (EVD) 
information for Clinicians in US Healthcare Settings. http://www.cdc.
gov/vhf/ebola/healthcare-us/preparing/clinicians.html. Accessed on 
November 18, 2015.

Centers for Disease Control and Prevention. Guidance on personal pro-
tective equipment to be used by healthcare workers during manage-
ment of patients with Ebola virus disease in U.S. hospitals, including 
procedures for putting on (donning) and removing (doffing). http://
www.cdc.gov/vhf/ebola/healthcare-us/ppe/guidance.html. Accessed 
on November 18, 2015.

Occupational Safety and Health Administration. Pandemic influenza pre-
paredness and response guidance for healthcare workers and 
healthcare employers. 2009.    https://www.osha.gov/Publications/
OSHA_pandemic_health.pdf. Accessed on November 18, 2015.

Rothberg MB, Haessler SD. Complications of seasonal and pandemic  
influenza. Crit Care Med. Apr 2010;38(4 Suppl):e91-97. doi: 10.1097/
CCM.0b013e3181c92eeb.

Rosh_CH20_p565-p572.indd   572  12/29/15   12:19 PM



573

Index
A
A-a gradient, 220
AAA. See Abdominal aortic  

aneurysm
ABCDEs. See Airway, breathing, 

circulation, neurologic  
disability, exposure

ABCs. See Airway, breathing, and 
circulation

Abdominal aortic aneurysm 
(AAA), 85–86, 90, 96, 148, 261, 
263, 435–436

Abdominal pain, 83, 86, 92–94, 96, 
157–158

Abdominal radiographs, 53–54, 
83, 85, 93–94

ABG. See Arterial blood gas
Abortion, 394, 397–399
Abrupt deceleration, 133
Abruptio placentae, 394–395, 397
Abscess draining, 183–184
Absolute risk reduction (ARR), 

264
ACA. See Anterior cerebral artery
Acarbose, 209
Accessory electrical pathway,  

25, 34
ACE-I. See Angiotensin-converting 

enzyme inhibitors
Acetaminophen (APAP), 206–207, 

210, 217, 219, 239, 242–243, 
324–325, 327, 329

Acetazolamide, 326, 331, 467, 470
Acetest, 84
Acetone, 216
Acetylcholine, 205, 333–334, 511

Acetylcholinesterase, 205, 510–511
Achilles tendon rupture, 291
Acid burns, 465–466
ACL. See Anterior cruciate  

ligament
ACLS drugs. See Advanced cardiac 

life support drugs
Acquired immunodeficiency  

syndrome (AIDS), 55, 59, 62, 
91, 98

Acromioclavicular joint sprain, 
292

ACS. See Acute coronary  
syndrome

ACTH. See Adrenocorticotropin 
hormone

Activated charcoal, 208, 214, 216, 
219

Acute appendicitis, 91
Acute asthma exacerbation, 56
Acute bacterial endocarditis, 33
Acute chest syndrome, 365–366
Acute cholecystitis, 84–85, 265
Acute coronary syndrome (ACS), 

28, 32
Acute heart failure, 26–27
Acute hepatitis, 89
Acute intestinal obstructions, 92
Acute mesenteric ischemia, 95
Acute mitral valve regurgitation, 

35
Acute mountain sickness (AMS), 

467–468, 470
Acute myocardial infarction 

(AMI), 30–33, 35–37, 39, 149, 
154
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Acute otitis media (AOM), 
369–370

Acute pancreatitis, 90, 92
Acute pericarditis, 22
Acute pulmonary edema (APE), 

27–28
Acute respiratory distress  

syndrome (ARDS), 55–56, 62, 
446, 569–571

Acyclovir, 99, 248, 298, 330
Addison disease, 248
Adenocarcinoma, 98, 264
Adenosine, 30, 150, 377
Adenovirus, 33, 186, 487
Adhesion, 93
Adnexal mass, 430
Adnexal tenderness, 92–93
Adrenal cortical insufficiency, 544
Adrenal crisis, 156
Adrenal insufficiency, 544–545
Adrenocorticotropin hormone 

(ACTH), 156, 544
Advanced cardiac life support 

(ACLS) drugs, 126, 205, 472
Advanced trauma life support 

(ATLS), 135–136, 139, 147, 517
AED. See Automated external 

defibrillation
Aeromonas, 530
AF. See Atrial fibrillation
Afferent pupillary defect (APD), 

493–494
Afterload, 27, 57–58
Agitation, 205
AICD. See Automatic implantable 

cardioverter-defibrillator
AIDS. See Acquired  

immunodeficiency syndrome
Air enema, 270, 365
Air pressure changes, 21

Air transportation, 21,  
507–508

Airborne isolation, 569
Airway, breathing, and circulation 

(ABCs), 36, 129, 146–147, 153, 
268, 468–472

Airway, breathing, circulation, 
neurologic disability, exposure 
(ABCDEs), 135

Airway compromise, 51, 149, 154, 
374

Airway management, 133, 141
Airway obstruction, 60
AKA. See Alcoholic ketoacidosis
Alanine transaminase (ALT),  

86, 262
Albumin, 155
Albuterol, 57, 61, 469
Alcohol, 22, 61, 83–84, 100, 213, 

215–218, 242, 262, 344
Alcohol dehydrogenase, 215
Alcohol withdrawal, 84, 239, 242
Alcoholic hepatitis, 86
Alcoholic ketoacidosis (AKA), 

83–84
Alcoholic pancreatitis, 22
Alcoholism, 59
Aldosterone, 544
A-lines, 54
Alkali burns, 98, 466
Alkalization, 216–217
Allergic conjunctivitis, 489
Allergic rhinitis, 61
Allergy, 376
a -Adrenergic receptor  

stimulation, 211
a -Receptor blockade, 211, 240
Alprazolam, 557
ALT. See Alanine transaminase
Altered consciousness, 145

574  Index

Rosh_Index_p573-610.indd   574  1/6/16   5:39 PM



Altered mental status, 207, 210, 
213–214, 235–248

Alternating current, 464
Alzheimer disease, 124, 235
Amebic abscess, 90–91
AMI. See Acute myocardial infarc-

tion
Aminoglycoside, 489
Amiodarone, 20, 31, 38, 150, 153
Amitriptyline, 324–325, 557
Ammonia, 237, 466
Amoxicillin, 99, 187, 261
Amoxicillin-clavulanate, 179, 467, 

492, 529
Amphetamines, 207, 212, 219
Ampicillin, 189
Ampicillin-sulbactam, 64, 181, 188
Amputations, 531–532
AMS. See Acute mountain  

sickness
Amylase, 90
Anaerobes, 62, 64, 188
Anal fissure, 268
Analgesia, 85, 259, 295
Anaphylactic reaction, 60–61, 507
Anaphylactic shock, 149, 154
Anechoic fluid collection, 429
Anemia, 177, 244, 246, 248,  

302, 400
Anesthesia, 148
Angina pectoris, 341–342
Angiodysplasias, 266
Angioedema, 51
Angiography, 22, 53, 83, 85, 140, 

144–145, 186, 265–266, 327, 
344, 381

Angiotensin-converting enzyme 
inhibitors (ACE-I), 51, 468

Anion gap metabolic acidosis, 210, 
212–214, 236–237, 544

Anisocoria, 145, 494
Ankylosing spondylitis, 173
Anorexia nervosa, 561–562
Anoscopy, 268
Anovulation, 398
Anterior cerebral artery (ACA) 

infarction, 339
Anterior cord syndrome, 130–131, 

137–138, 140–141
Anterior cruciate ligament (ACL), 

290–291
Anteroseptal wall of heart, 24
Anthrax, 62–63
Antibiotics, 39, 58, 60, 62–63, 65, 

87, 91–93, 95, 97, 158, 174–175, 
180, 183, 189, 236, 267, 292, 
322, 473, 488, 530

Anticholinergic syndrome, 207, 
210, 212, 217–218

Anticholinergics, 56, 61, 211, 328
Anticoagulation, 20, 26, 30, 52, 98, 

151, 382, 448
Anticonvulsants, 560
Anti-D immune globulin, 400
Antidromic conduction, 25
Antiemetics, 85, 326–327, 333
Antiepileptic medications, 245, 324
Antihistamines, 51, 61, 210, 333, 

469, 472, 492
Antihypertensive medications, 26
Antimuscarinic syndrome, 221, 510
Antiplatelet therapies, 26, 32
Antipsychotic drugs, 212, 221, 

241, 243
Antipyretics, 242
Antiretrovirals, 96
Antisocial personalities, 563
Antivenin, 473
Anxiety, 556
AOM. See Acute otitis media
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Aortic dissection, 22–23, 26, 30, 
35, 245, 341, 447–448

Aortic insufficiency, 35
Aortic stenosis, 35
Aortic transection, 446–447
Aorto-enteric fistula, 268–269
APAP. See Acetaminophen
Apathetic thyrotoxicosis, 543
APD. See Afferent pupillary defect
APE. See Acute pulmonary edema
Aphasia, 323, 338
Aphids, 469
Aphthous ulcers, 97, 260
Aplastic anemia, 364
Appendicitis, 85, 87–88, 91–93, 

260, 269, 399
Appendicolith, 88
ARDS. See Acute respiratory  

distress syndrome
Argyll-Robertson pupil, 247, 494
ARR. See Absolute risk reduction
Arsenic poisoning, 247
Arterial blood gas (ABG), 60
Arterial embolus, 83, 265
Arterial occlusion, 95
Arterial thrombosis, 265
Arteriovenous malformation, 266
Arthritis, 97, 130, 176, 290
Arthrocentesis, 175
Ascending cholangitis, 89, 91
Aspartate transaminase (AST), 

86, 262
Aspiration pneumonia, 22, 61–62
Aspirin, 26, 28, 30–32, 36–37, 52, 

58, 209–210, 217, 220, 267, 338, 
366, 382

Asplenism, 179
Assisted ventilation, 153
AST. See Aspartate transaminase
Asthma, 54, 56, 60–61, 374, 571

Asystole, 21
Ataxia, 212, 242, 247, 464
Atelectasis, 22, 128, 144
Atenolol, 156
Atherosclerosis, 475
Atherosclerotic plaques, 37
Ativan. See Lorazepam
ATLS. See Advanced trauma life 

support
Atrial fibrillation (AF), 19–20, 25–27, 

30, 38, 83, 95, 150–151, 335
Atrial flutter, 25, 30, 34, 37, 151
Atrial tachycardia, 30
Atrial thrombus, 20, 27, 151
Atrioventricular nodal reentry 

tachycardia, 30
Atrioventricular reentry  

tachycardia, 30
Atropine, 154, 157, 205, 217, 

267–268, 511
Atypical pneumonia, 54–55, 180
Autoimmune disorders, 244
Automated external defibrillation 

(AED), 506, 513
Automatic implantable  

cardioverter-defibrillator 
(AICD), 34–35, 513

Autonomic instability, 243
Avascular necrosis (AVN), 289, 

302, 369
Avulsed tooth, 126–127
Axillary nerve, 291
Axonal injury, 124
Azithromycin, 64, 87, 96

B
Bacillus anthracis, 62
Back pain, 173, 394
Bacterial conjunctivitis, 488–489, 

491
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Bacterial meningitis, 240–241, 330
Bacterial otitis media, 369–370
Bacterial tracheitis, 188–189
Bag-valve mask ventilation, 208, 

372
Baker cyst, 444–445
Ballistic wounds, 126
Ballotable patella, 291
Bankart fracture, 292
Barbiturates, 560
Bar-code sign, 446
Barium contrast study, 266
Barium enema, 270
Bartonella sp., 330
Basilar migraine, 325
Basilar skull fracture, 134
Bats, 529
Battle sign, 134
Beck’s triad, 126, 141, 157, 432
Bee sting, 469
Bell’s palsy, 340, 343, 474–475
Benadryl. See Diphenhydramine
Benign intracranial hypertension, 

244
Benign positional vertigo (BPV), 

332–333, 339
Benzodiazepines, 205–206, 209, 

211–212, 237–239, 243, 247, 
328, 557, 560, 563

b2-Agonists, 56, 469
b-Adrenergic agonists, 155
b-Adrenergic antagonists, 211
b-Adrenergic receptor blockers, 

211, 243
b-Blocker toxicity, 156
b-Blockers, 25, 27, 30–31, 34, 38, 

150, 240, 331, 488, 490, 541, 559
b-Human chorionic gonadotropin 

(b-hCG), 393–394, 397–399, 
441–442

b-Hydroxybutyrate, 84, 544
Bicarbonate, 541
Bilateral burr holes, 132, 136
Bilateral interstitial infiltrates, 569
Bilateral proximal clot, 19–20
Bilateral tube thoracostomy,  

139, 157
Bilevel positive airway pressure 

(BiPAP), 28, 57
Biliary colic, 90
Biliary sludging, 189
Biliary tract obstruction, 89, 

439–440
BiPAP. See Bilevel positive airway 

pressure
Biphasic defibrillation, 153
Bipolar disorder, 243
Bisphosphonates, 300–301
Bites, 69, 293, 463, 467, 470, 475
Black widow spider, 470
Bladder, 148
Bleeding, 31, 133. See also  

Gastrointestinal bleeding;  
Vaginal bleeding

Blighted ovum, 430
Blind clamping, 133
B-lines, 54
Blood, 155–156
Blood cultures, 23, 236
Blood patch, 325
Blood pressure (BP), 26, 31, 240
Blood transfusion, 139, 146, 157, 

263, 268, 381–382
Blumberg sign, 91
Blunt cardiac injury, 124–125
Blunt trauma, 136, 147
BMD. See Bone mineral density
BNP elevation, 20
Body packers, 219
Body stuffers, 219
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Body surface area (BSA), 158–160
Boerhaave syndrome, 21–22, 

261–262
Bone mineral density (BMD), 301
Bone scan, 176
Borderline personality disorder, 

563
Bordetella pertussis, 64–65
Borrelia burgdorferi, 187, 342, 474
Botulism, 344
Bowel obstruction, 53, 88–89
Boxer’s fracture, 134, 293
BP. See Blood pressure
BPV. See Benign positional vertigo
Bradycardia, 154, 156, 238
Bradykinin, 51
Brain abscess, 328–329, 334
Brain tumor, 244, 343, 372
Bretylium, 31
Bromocriptine, 221, 332
Bronchiolitis, 374–375
Bronchoscopy, 267, 376
Bronchospasm, 56–57, 60, 153, 

376, 510
Brown recluse spider bite, 469
Brown-Séquard syndrome, 

130–131, 137–138, 140–141
BSA. See Body surface area
Bucket handle fracture, 363
Bulimia, 561–562
Bull neck, 180
Bullous impetigo, 364
Bullous myringitis, 55, 58
Bull’s eye rash, 23, 474
Bumetanide, 468
Bundle of Kent, 25, 34
Bundle-branch block, 19
Burns, 56, 158–160, 463, 465–466
Burr holes, 132, 136, 149
Butane, 218

C
CA-125, 246
CAD. See Coronary artery  

disease
Caffeine, 327
Calcaneal fracture, 295–296
Calcitonin, 340
Calcium channel blockers (CCBs), 

20, 25, 32, 37, 150, 211, 559
Calcium chloride, 152, 466
Calcium gluconate, 31, 152,  

466, 532
Calcium pyrophosphate crystals, 

290
cAMP. See Cyclic adenosine 

monophosphate
Campylobacter, 95, 269, 334
Canadian C-spine rule, 141–142
Candidal esophagitis, 98
Candidal pharyngitis, 98
Candidiasis, 98–99, 175
CAP. See Community-acquired 

pneumonia
Capsule endoscopy, 83
Carbamazepine, 324
Carbon monoxide poisoning, 57, 

206, 220
Carbonic anhydrase inhibitors, 

326, 490
Cardiac arrest, 153, 512–513
Cardiac biomarkers, 28–29, 37
Cardiac conduction system, 35
Cardiac dysrhythmias, 38, 150, 

153, 214, 218, 335, 477, 541.  
See also Myocardial infarction

Cardiac electrical activity, 151–152
Cardiac enzymes, 32–33
Cardiac ischemia, 58, 469
Cardiac murmur, 23
Cardiac output, 20, 31, 154
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Cardiac tamponade, 39, 124, 126, 
152, 157, 432

Cardiac valve infection, 33
Cardiogenic shock, 149, 154
Cardiomyopathy, 569
Cardiopulmonary arrest, 146
Cardiopulmonary resuscitation 

(CPR), 152–153, 512–513
Cardiotocographic observation, 

147
Cardiovascular dysfunction, 541
Cardioversion, 26–27, 31, 38, 

150–151, 153, 377
Cardioverter-defibrillators, 34–35
Carotid artery dissections, 323
Carotid massage, 377
Carotid sinus massage, 30, 150
Carpal tunnel syndrome, 302–303
Cat bite, 467, 529
Catheterization, 20–21, 378
Cauda equina syndrome, 130, 

140–141, 148, 436
Cavernous sinus syndrome, 341
CBC. See Complete blood count
CBD. See Common bile duct
CCBs. See Calcium channel  

blockers
CD. See Crohn disease
Cefotaxime, 87, 189
Cefoxitin, 181
Ceftriaxone, 64, 87, 96, 174, 

178–179, 189, 322–323, 542
Cefuroxime, 187, 492
Cellulitis, 175, 180, 187, 364, 

442–443
Cement, 466
Center of attention, 563
Centor criteria, 182–183
Central cord syndrome, 130–131, 

137–138, 140–141

Central dopamine depletion, 243
Central nervous system  

toxoplasmosis, 328
Central venous line, 158
Cephalexin, 187, 364
Cephalosporins, 87, 188, 293,  

370, 467
Cerebral concussion, 124
Cerebral contusions, 124, 136–137
Cerebral herniation, 145, 238
Cerebral ischemia, 240
Cerebral vascular accident (CVA), 

245
Cerebrospinal fluid (CSF), 134, 

330, 337
Cerebrospinal fluid otorrhea, 134
Cervical emphysema, 22, 266–267
Cervical flexion injuries, 140
Cervical lymphadenopathy,  

185, 366
Cervical motion tenderness, 93
Cervical spine fracture, 142
Cervical spine injury, 133, 144
Cervicitis, 400
Cesarean section, 147, 394
Chalazion, 488
Charcot triad, 89, 239
Chemical burns, 465–466
CHEMPACK, 511
Chest compressions, 153, 372
Chest pain, 22–23, 26, 29–30, 

32–33, 39, 52–54, 58. See also 
Cardiac dysrhythmias

Chest radiograph, 22, 52–53, 55, 
59, 129, 153, 267, 340

Chest tube. See Thoracostomy
Chest x-ray (CXR), 21–22, 30, 35, 

39, 62–63, 157–158, 186, 221, 
465, 568

CHF. See Congestive heart failure
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Chilblains, 463
Child abuse, 301–302
Chlamydia, 96
Chlamydia pneumoniae, 58
Chlamydia trachomatis, 93,  

97, 487
Chlordiazepoxide, 542
Chlorpromazine, 558
Cholangitis, 89, 91, 433
Cholecystitis, 84–85, 89, 91, 265, 

432–434
Choledocholithiasis, 433
Cholelithiasis, 94, 432
Cholesteatoma, 345
Cholinergic crisis, 205
Cholinergic syndrome, 207,  

210, 510
Choriocarcinoma, 397
Chronic hypertension, 22
Chronic inflammatory colitis, 96
Chronic obstructive pulmonary 

disease (COPD), 21, 52, 54, 56, 
58–59, 149

Chvostek sign, 239
Ciprofloxacin, 62–64, 179, 473
Circulation, 146–147. See also  

Airway, breathing, and  
circulation

Cirrhosis, 188, 241
Citalopram, 557
CJD. See Creutzfeldt Jakob disease
CK. See Creatine kinase
CK-MB. See Creatine kinase-MB
Clarithromycin, 261
Clay shoveler’s fracture, 126, 134
Clindamycin, 178–179, 181, 185, 

267, 467, 529
Clonidine, 212, 511
Clopidogrel, 37
Closed-fist injury, 292–293

Closed-loop communication, 143
Clostridium botulinum, 344, 

371–372
Clostridium difficile, 260, 370
Clostridium perfringens, 95
Clostridium tetani, 334
Clot propagation, 32
Clotrimazole, 99
Clozapine, 558
Cluster headaches, 324, 329, 332
Coagulation panel, 393
Cocaine, 33, 206–207, 211–212, 

218–219, 238, 242–243
Coccidioides immitis, 59
Coccidioidomycosis, 59
COHb level, 206
Colchicine, 39, 294
Cold water facial immersion, 30
Colles’ fracture, 134, 293, 298
Colloid solutions, 155
Colon perforation, 88
Colonic obstruction, 94
Colonoscopy, 83, 88, 260
Coma, 124, 237, 464, 543
Combativeness, 205
Common bile duct (CBD), 440
Communicating pneumothorax, 

129
Communication, 143
Community-acquired pneumonia 

(CAP), 58–59, 62, 64, 180, 569
Compartment syndrome, 145, 

296–297
Complete blood count (CBC), 393, 

399, 471
Complete heart block, 23, 28, 

34–36, 37–38
Complete obstruction in lower 

esophagus, 25–26
Compression fractures, 295

580  Index

Rosh_Index_p573-610.indd   580  1/6/16   5:39 PM



Computed tomography (CT), 
22, 52–53, 83, 85, 88, 124, 145, 
147–148, 381

Concussion, 124
Congestive heart failure (CHF), 

27, 30, 35, 63, 241, 366, 377, 
433–434

Conjunctivitis, 55, 366, 488–489
Connective tissue disorders, 22, 63
Constipation, 86, 94
Contact dermatitis, 473–474
Contact isolation, 569
Contact lenses, 489
Continued hypotension, 156
Continuous positive airway  

pressure (CPAP), 28
Contralateral hemiparesis, 145
Contralateral pupillary dilation, 

145
Contrecoup injury, 137
Contusions, 124, 136–137
Conversion disorder, 556–557, 

561
COPD. See Chronic obstructive 

pulmonary disease
Cor pulmonale, 19
Core measures, 30
Corneal abrasion, 489, 491, 495
Corneal clouding, 492
Corneal foreign bodies, 491
Corneal ulcer, 489
Coronary artery aneurysms, 366
Coronary artery dilation, 32
Coronary artery disease (CAD), 

33, 60, 149
Coronary artery vasospasm, 37
Coronary blood flow, 31
Coronary thrombosis, 152
Corpus luteum cysts, 398,  

441–442

Corticosteroids, 39, 56–57, 61, 
177, 490

Corticotropin-releasing hormone 
(CRH), 156

Coumadin, 27
Coxiella burnetii, 55, 62
Coxsackie B virus, 33, 186
CPAP. See Continuous positive 

airway pressure
C-peptide, 546
CPR. See Cardiopulmonary  

resuscitation
Cranial decompression, 149
Cranial nerve palsies, 186–187
Cranial trephination, 132, 136
C-reactive protein (CRP), 33, 176, 

179, 324
Creatine kinase (CK), 29, 33
Creatine kinase-MB (CK-MB), 29
Creutzfeldt Jakob disease (CJD), 

247–248
CRH. See Corticotropin-releasing 

hormone
Critical aortic stenosis, 35
Crohn disease (CD), 96–97, 

259–260
Crohn’s flare, 260
Cromolyn, 61
Cross-matched blood, 139, 146, 

155–156
Croup, 185, 188, 376–377
CRP. See C-reactive protein
Cruciate ligament tears, 290
Crunching sound, 22
Cryptosporidium, 91
Crystalloid solution, 146–147, 

155–156
Crystalluria, 215
CSF. See Cerebrospinal fluid
C-spine immobilization, 144
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C-spine injury, 141–142
CT. See Computed tomography
CT angiogram, 19
Culdocentesis, 93
Cullen sign, 239
Curettage, 397
Curling ulcer, 262
Currant jelly stool, 365
Cushing reflex, 145, 238–239
Cushing syndrome, 239, 559
Cutaneous candidiasis, 175
CVA. See Cerebral vascular  

accident
CXR. See Chest x-ray
Cyanide, 220
Cyclic adenosine monophosphate 

(cAMP), 156
Cyclic guanosine monophosphate 

inhibitor, 31
Cycloplegics, 488
Cytomegalovirus infection, 59

D
Dacryocystitis, 488
Dantrolene, 221, 241, 243, 328
D-dimer, 52–53, 220
Decisional capacity, 99–100
Decompensated congestive heart 

failure, 27
Decompression sickness, 57, 468
Decontamination, 217, 508–510
Deep venous thrombosis (DVT), 

51–52, 291, 444–445
Deer tick, 342
DEET repellant, 476
Deferoxamine, 217–218, 247
Defibrillation, 34, 153, 377, 472, 513
Degenerative arthritis, 130, 176
Dehydration, 216, 237, 339, 464, 

543

Delirium tremens (DTs), 84, 211, 
239

Delta wave, 25, 34
Dendritic ulcer, 489–490
Dental emergency, 126–127
Depression, 236, 243, 556, 559
Dermatomyositis, 342
Descent barotrauma, 468
Desipramine, 324
Dexamethasone, 149, 294, 376, 

470
Dextran, 155
Dextrose, 239, 241, 545
Diabetes, 186, 216
Diabetes mellitus, 559
Diabetic ketoacidosis (DKA),  

215–216, 236–237, 541, 
544–545

Diagnostic peritoneal lavage 
(DPL), 129, 136, 141

Dialysis, 217
Diaphoresis, 207, 210
Diastolic filling, 20
Diazepam (Valium), 206, 211, 

237–238, 325, 328, 511
DIC. See Disseminated  

intravascular coagulation
Diffuse axonal injury, 124
Digoxin, 27, 31, 150–151
Digoxin toxicity, 154
Dilation, 397
Diltiazem, 20, 26, 32, 151, 211
Dimercaprol, 247
DIP joint. See Distal  

interphalangeal joint
Diphenhydramine (Benadryl), 61, 

210, 241–242, 248, 327–328, 
492, 511, 527

Diphtheria, 62
Diplopia, 333–334, 339, 493, 495
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Disk herniation, 148
Disseminated gonococcal  

infection, 178–179, 185–186, 
342

Disseminated intravascular  
coagulation (DIC), 245, 568

Distal interphalangeal (DIP) joint, 
293

Distal ischemia, 144
Distal radioulnar joint (DRUJ), 

294
Diuretics, 240, 467. See also Loop 

diuretics
Diverticulitis, 92, 96, 260–261, 

264–265
Diverticulosis, 261, 263–264
Diving, 57, 144, 468–469
Dizziness, 242, 333, 339, 344
DKA. See Diabetic ketoacidosis
Dog bite, 467, 529
Dopamine, 154, 174, 221, 243
Doppler ultrasound, 88, 445
Dorsal slit, 378
Dorsolumbar spine fracture,  

295
Double decidual sign, 431
Doxycycline, 63, 96, 187, 189, 248, 

475, 529
DPL. See Diagnostic peritoneal 

lavage
Droperidol, 241, 328
Droplet isolation, 569
Drowning, 476–477
Drug overdose, 84, 220–221
DRUJ. See Distal radioulnar joint
DTs. See Delirium tremens
Ductal dilation, 89
DUMBBELS mnemonic, 205, 207, 

210, 510
Duodenal ulcers, 97, 261

Dural venous sinus thrombosis 
(DVST), 343–344

DVT. See Deep venous thrombosis
Dyspareunia, 400
Dysphagia, 184, 339
Dyspnea, 54, 184
Dysrhythmias, 210
Dystonic reactions, 327–328
Dysuria, 93, 97

E
Early goal-directed therapy 

(EGDT), 173–174
Eating disorders, 561–562
Ebola Virus Disease (EVD), 

568–569
EBV. See Epstein-Barr virus
Ecchymosis, 134
ECG. See Electrocardiogram
Echocardiogram, 20, 22–23, 36, 39
Eclampsia, 238, 400–401
Ecstasy, 218–219
Ectopic pacemaker, 149–150
Ectopic pregnancy, 92, 393–399, 

401, 440
Edrophonium test, 333–334, 337
EGD. See Esophagogastroduode-

noscopy
EGDT. See Early goal-directed 

therapy
Eikenella corrodens, 292
Elastic wrap, 289
Elbow dislocation, 297
Electrical cardioversion, 26–27, 

31, 150–151, 153
Electrocardiogram (ECG), 19–24, 

28, 30–39, 52, 54, 335, 377, 464, 
544

Electrolyte abnormalities, 144, 
155, 363
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Elevated liver function tests, 58
ELISA testing, 189–190, 475
EM. See Erythema migrans
Embolization, 140
Embryo, 430
Emergency contraception, 96
Emergency medical services 

(EMS), 506, 512
Emergency medical technician 

(EMT), 506–507
Emergency Medical  

Treatment and Active Labor 
Act (EMTALA), 514–515

Emergent surgery, 144
Emphysema, 22, 267
Empyema, 366
EMS. See Emergency medical 

services
EMS-DNR order, 515
EMT. See Emergency medical 

technician
EMTALA. See Emergency Medical 

Treatment and Active Labor 
Act

Encephalitis, 240, 336, 364
Encephalopathy, 569
End ventricular diastole, 432
Endocarditis, 23, 33, 185–186,  

342, 487
Endometriosis, 399
Endometritis, 396, 547
Endoscopic retrograde  

cholangiopancreatography 
(ERCP), 89

Endoscopy, 22, 25, 97
Endotracheal intubation, 57, 

153–154, 217, 372, 517
Endotracheal tubes (ETTs), 375
End-stage renal disease, 152, 543
Enemas, 91–92

Enoxaparin, 220
Entamoeba histolytica, 90–91
Enterobiasis, 91
Enterococci, 188
Enterovirus, 33
Enterovirus-D68 (EV-D68), 571
Epididymitis, 87
Epidural abscesses, 173
Epidural hematoma, 136–137, 

142, 330
Epiglottitis, 184–185, 189, 

373–374
Epilepsy, 124
Epinephrine, 56, 60–61, 146, 

152–154, 156–157, 174, 264, 
372, 376, 469, 474, 527

Epinephrine injections (EpiPens), 
61

Episcleritis, 97
Epistaxis, 487
Epley maneuver, 333
Epstein-Barr virus (EBV), 186, 568
ERCP. See Endoscopic retrograde 

cholangiopancreatography
Ergot alkaloids, 396
Error disclosure, 445
Erythema infectiosum, 364–365, 

382
Erythema migrans (EM), 23, 187, 

342, 474
Erythema nodosum, 97
Erythrocyte sedimentation rate 

(ESR), 33, 176, 179, 324, 493
Erythromycin, 64, 364, 489
Escherichia coli, 62, 87, 97, 188, 

269, 365, 371
Esmolol, 211
Esophageal blockage, 25–26
Esophageal candidiasis, 98–99
Esophageal intubation, 153
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Esophageal perforation, 21–22, 
266–267

Esophageal smooth muscle, 25
Esophageal sphincter, 61
Esophageal varices, 97–98, 

262–263
Esophagitis, 99
Esophagogastroduodenoscopy 

(EGD), 263
Esophagram, 267
ESR. See Erythrocyte  

sedimentation rate
Estrogen levels, 399
Ethanol, 22, 84, 86, 207, 211, 215, 

218, 235, 563
Ethylene glycol, 214–216
Etomidate, 558
ETTs. See Endotracheal tubes
Euglycemic insulin therapy, 156
EVD. See Ebola Virus Disease
EV-D68. See Enterovirus-D68
Exchange transfusion, 381–382
Excision, 259
Exsanguination, 124
Extensor tendon rupture, 293
External fixation, 139–140
External pacing pads, 36
Extreme hyperextension, 133
Exudative effusion, 63
Eye patches, 489

F
Facial immersion in cold water, 

30, 150
Facial trauma, 98
Factitious disorder, 560–562
Famotidine, 61
Fasciotomy, 145, 296
FAST exam, 136, 141, 147, 155, 

429, 437–438, 447

Febrile neonate, 189
Febrile seizures, 368–369
Fecal impaction, 94
Ferric iron, 217
Ferrioxamine, 217, 219–220
Ferrous sulfate, 400
Fetal evaluation, 147, 395
Fever, 23, 39, 89, 91, 93, 177–191, 

243–244, 396
FFP. See Fresh frozen plasma
Fibrin, 32
Fibrinogen, 32
Fibrinolytic therapy, 19–20, 

337–338
Fibromyalgia, 173
Fifth disease, 364–365, 375, 382
Fire ants, 471–472
First-degree AV block, 37
First-degree heart block, 28
Flaccid paralysis, 130
Flirtatious, 563
Fluconazole, 98
Fludrocortisone, 156, 248
Fluid resuscitation, 31, 84, 91, 95, 

146, 155–157, 236, 395, 541, 
543. See also Blood transfusion

Flu-like symptoms, 32–33, 62, 187, 
324, 569

Flumazenil, 205, 511
Fluorescein exam, 331
Fluoroquinolone, 489, 530
Flushed skin, 207, 210
Focal neurologic deficits, 124
Folate, 239
Folic acid, 248
Follicle-stimulating hormone 

(FSH) level, 399
Follicular cysts, 398
Fomepizole, 215, 218
Food poisoning, 88, 94–95, 333
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FOOSH injury, 289, 293–294, 297
Forced hyperextension, 137
Foreign bodies, 26, 400, 530
Foreign body aspiration, 56, 

374–376
Foreign body ingestion, 375–376
Foreign body sensation, 526
Formic acid, 466
Fosinopril, 468
Fournier gangrene, 175
Fournier syndrome, 175
Fresh frozen plasma (FFP),  

155, 244
Friction massage, 463
Friction rub, 22, 39
Frontal lobe mass, 244
Frostbite, 463
FSH. See Follicle-stimulating 

hormone
Fungal infection, 59
Fungal meningitis, 240
Fungal pneumonias, 62
Furosemide, 149, 246, 326, 340, 

468, 470

G
Gabapentin, 325
Galeazzi fracture, 294, 297
Gallbladder, 85, 89
Gallbladder wall thickening, 

432–433
Gallstones, 85, 97
g-Hydroxybutyrate (GHB), 

205–206
Gangrene, 259
Gastric adenocarcinoma, 98
Gastric lavage, 217, 219
Gastric ulcer, 97, 261–263, 265
Gastritis, 86, 97–98, 262
Gastroenteritis, 370, 476, 562

Gastroesophageal junction, 25–26
Gastroesophageal reflux disease, 

260–261
Gastrointestinal bleeding, 259–270
Gastrointestinal dysfunction, 541
Gastrointestinal obstruction, 98
GBS. See Guillain-Barré syndrome
GCS. See Glasgow Coma Scale
Genital tract trauma, 396
Gestational sac, 430, 440
GHB. See g-Hydroxybutyrate
Gila Monster, 472–473
Glasgow Coma Scale (GCS), 

127–128, 132
Glaucoma, 331, 492–494
Glioblastoma multiforme, 328
Globe perforation, 434
Globe rupture, 434–435, 493
Glucagon, 25, 156, 263, 267,  

328, 546
Glucocorticoids, 156, 323, 544
Gluconeogenesis, 86
Glucose, 209, 235–236, 239, 545
Glyburide, 209
Glycogen depletion, 83
Glycolic acid, 214–215
GMP inhibitor. See Guanosine 

monophosphate inhibitor
Goiter, 543
GoLYTELY, 219
Gonococcal conjunctivitis, 489
Gonorrhea, 96
Gout, 176, 290, 294
Gram stain, 240
Graves disease, 543
Greenstick fractures, 301
Ground transportation, 507–508
Group A Streptococcus, 97, 363
Group B Streptococcus, 364–365, 

371
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Growth plate, 379–381
GSW. See Gunshot wound
Guanosine monophosphate 

(GMP) inhibitor, 31
Guillain-Barré syndrome (GBS), 

334–337, 371
Gunshot wound (GSW), 143
Gynecologic emergency, 92–93
Gynecomastia, 86

H
H1 antagonists, 61
H2 antagonists, 61
H5N1 Avian flu, 570
Haemophilus influenzae, 58–59, 

62, 184, 322, 365, 373, 492
Hallucination, 211, 239, 557
Haloperidol, 211, 235, 241, 243, 

327–328, 558
Hamman sign, 22, 267
Hand fracture, 134
Hand sanitizers, 570
Hangman’s fracture, 125–126, 

133–134
Hank solution, 127
Hard signs, 144
Haustra, 94
HC. See Hydrocarbon
HCAP. See Healthcare associated 

pneumonia
Head injury, 124, 127, 132, 149
Headache, 58, 124, 244, 322–345, 

325–326, 329
Health Insurance Portability and 

Accountability Act (HIPAA), 
99, 513–514

Healthcare associated pneumonia 
(HCAP), 64, 180

Heart attack. See Myocardial 
infarction

Heart block, 23, 28, 34–38
Heart failure, 26–27, 30, 33, 151
Heart murmur, 23
Heart rate (HR), 32, 155
Heart strain, 19–20
Heat edema, 464
Heat exhaustion, 463–464
Heat stroke, 464
Heat syncope, 464
Heimlich maneuver, 26
Helicobacter pylori, 261
Hemarthrosis, 290
Hematemesis, 97, 263
Hematochezia, 97
Hematoma, 84, 124, 136–137, 142, 

299, 330
Hemiparesis, 323, 344
Hemiplegia, 381
Hemithorax, 21
Hemodialysis, 64, 177, 215,  

217, 543
Hemodynamic collapse, 19
Hemoglobin, 429
Hemolysis, 33
Hemolytic anemia, 244, 364
Hemolytic-uremic syndrome 

(HUS), 244
Hemopericardium, 431
Hemoperitoneum, 136, 432
Hemorrhage, 125. See also  

Subarachnoid hemorrhage
Hemorrhagica stroke, 26
Hemorrhoids, 259, 264, 268
Hemothorax, 139, 145–146, 

438–439, 447
Hemotympanum, 134
Henoch-Schönlein Purpura 

(HSP), 244–245
Heparin, 20, 31–32, 37, 52, 151, 

338, 382
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Hepatic encephalopathy, 237
Hepatic transaminases, 464
Hepatitis, 86, 89, 293, 531
Hepatitis B vaccination, 96
Hepatitis immune globulin, 86
Hepatization, 54
Hepatorenal space, 429
Hernias, 86, 92–93
Heroin, 206, 208, 211, 218–219
Herpes encephalitis, 240, 247, 330
Herpes esophagitis, 99
Herpes simplex keratitis, 489–490
Herpes simplex virus (HSV), 97, 

180, 248, 298, 330, 371, 463, 
487, 489–490

Herpes zoster, 341, 487
Herpetic whitlow, 298
Heterotopic pregnancy, 394
HF. See Hydrofluoric acid
HHS. See Hyperosmolar  

hyperglycemic state
HHV-6. See Human herpesvirus 6
HIDA scan. See Radioisotope 

cholescintigraphy
High flow nasal cannula, 28
High flow oxygen, 325
High-pressure injection injury, 

295
Hilar adenopathy, 59
Hill-Sachs deformity, 292
Hip dislocation, 302
HIPAA. See Health Insurance  

Portability and Accountability 
Act

His-Purkinje system, 37
Histamine intoxication, 95
Histrionic personality disorder, 

563
HIV. See Human  

immunodeficiency virus

HIV postexposure prophylaxis 
(PEP), 96

Hives, 51
Holosystolic murmur, 35
Holter monitoring, 36
Homans sign, 291
Homicidal intentions, 100
Hopelessness, 561
Hordeolum, 488
Horner syndrome, 323, 340–341, 

494
HR. See Heart rate
HSP. See Henoch-Schönlein 

Purpura
HSV. See Herpes simplex virus
Human diploid cell vaccine, 473
Human herpesvirus 6 (HHV-6), 

382
Human immunodeficiency virus 

(HIV), 33, 55, 59, 96, 99, 190, 
293, 530–531, 570

Humeral shaft fracture, 297
HUS. See Hemolytic-uremic 

syndrome
Hutchinson sign, 487
Hydatidiform mole, 397
Hydration, 84
Hydrocarbon (HC), 218, 466
Hydrocephalus, 242, 330
Hydrochlorothiazide, 468
Hydrocortisone, 156, 248, 542,  

545
Hydrofluoric acid (HF), 466, 532
Hydronephrosis, 436–438, 444
Hydroxocobalamin, 220
Hyperacute T wave, 32
Hyperadrenergic state, 84
Hyperaldosteronism, 544
Hyperandrogenism, 398
Hyperbaric chamber, 468
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Hyperbaric oxygen therapy, 57, 
206, 220, 467–468

Hypercalcemia, 21, 245–246, 248, 
335, 339–340

Hypercarbia, 221
Hyperemesis gravidarum, 397, 

401, 441
Hyperglycemia, 236–237, 543–544
Hyperkalemia, 21, 152, 156, 248, 

335, 544
Hypernatremia, 335
Hyperosmolar hyperglycemic state 

(HHS), 543
Hyperosmolarity, 543
Hyperoxaluria, 97
Hyperparathyroidism, 246
Hyperpigmentation, 530
Hyperpyrexia, 242
Hyperresonance, 52
Hypersensitivity reaction, 154
Hypertension, 22, 90, 145, 238, 

261, 302, 401, 544
Hypertensive encephalopathy, 

239–240
Hyperthermia, 207, 210, 221, 241, 

243. See also Malignant  
hyperthermia

Hyperthyroidism, 248, 544, 556
Hypertonic saline, 155, 241
Hypertrophic cardiomyopathy,  

36
Hyperventilation, 148–149, 217
Hyphema, 490, 495
Hypoalbuminemia, 367
Hypocalcemia, 21, 466
Hypocarbia, 217
Hypochondriasis, 556
Hypoglycemia, 84, 209, 235–236, 

367, 545–546
Hypoglycemic seizure, 545

Hypokalemia, 21, 152, 335,  
367, 544

Hypokalemic periodic paralysis, 
334

Hypokalemic seizure, 545
Hyponatremia, 21, 58, 156, 219, 

241, 248, 335, 476, 544
Hypoperfusion, 149, 154
Hypotension, 19, 26–27, 31, 35, 

60, 85, 126, 144, 146, 149, 151, 
154, 156–157, 214, 216–217

Hypothalamic-pituitary axis, 
546–547

Hypothermia, 152, 472, 543
Hypothyroidism, 235, 542–543, 

545, 547, 559, 560
Hypoventilation, 27, 128
Hypovolemia, 91, 125, 146–147, 

149, 152
Hypovolemic shock, 145–146, 154
Hypoxemia, 55–56
Hypoxia, 23, 27, 59, 142, 144, 152, 

208, 374, 517
Hypoxic brain injury, 153

I
IBD. See Inflammatory bowel 

disease
Ibuprofen, 210, 215, 289
ICA dissection. See Internal 

carotid artery dissection
ICP. See Intracranial pressure
Idiopathic intracranial  

hypertension (IIH), 322–323, 
325–326, 332

Idiopathic thrombocytopenic 
purpura (ITP), 245, 393

IgE, 60
IIH. See Idiopathic intracranial 

hypertension

Rosh_Index_p573-610.indd   589  1/6/16   5:39 PM



590  Index

Immersion injury, 463
Immobilization, 128, 289, 340
Immunoglobulin, 473, 527
Immunoprophylaxis, 473
Immunosuppressants, 62
Impaired ocular motility, 145
Impetigo, 363–364
Implantable ventricular  

pacemakers, 38
Inappropriate shock delivery, 34
Incentive spirometry, 128
Incision, 183–184, 259
Incontinence, 148, 247
Indomethacin, 294
Inevitable abortions, 397–398
Infant botulism, 344, 371–372
Infectious mononucleosis, 186
Inferior vena cava, 432
Inferior wall MI, 24
Infiltration, 527
Inflammatory arthritis, 176
Inflammatory bowel disease 

(IBD), 92, 94, 259–261
Influenza, 33, 570–571
INH. See Isoniazid
Inhalation anthrax, 62–63
Insecticide, 205
Inspiratory stridor, 184
Insulin, 84, 156, 209, 263, 541, 

543, 545–546, 563
Interferon-b, 248
Internal carotid artery (ICA)  

dissection, 340–341
Intestinal obstructions, 92
Intimal tear, 23
Intra-aortic balloon pump, 31
Intracerebral hematomas, 136
Intracranial hematomas, 124
Intracranial hemorrhage, 26
Intracranial neoplasm, 26

Intracranial pressure (ICP), 132, 
145, 148–149, 238, 332

Intradecidual sign, 430–431
Intrahepatic dilation, 89
Intraocular pressure (IOP), 331, 

490, 492
Intrauterine pregnancy (IUP), 92, 

394, 397–398, 430
Intravenous drug user (IVDU), 23
Intravenous pyelogram, 142
Intubation, 51, 141, 153, 157, 181, 

208. See also Endotracheal  
intubation; Orotracheal  
intubation; Rapid sequence 
intubation

Intussusception, 269, 365
Iodine, 542
IOP. See Intraocular pressure
Ipratropium, 61
Ipsilateral motor paralysis, 

130–131
Iritis, 97, 491, 495
Iron poisoning, 217, 247
Irrigation, 466, 526–527
Ischemic stroke, 335–336,  

337
Isoniazid (INH), 208–209
Isopropyl alcohol intoxication, 

215–216
Isoproterenol, 155
Isotonic crystalloid, 155
ITP. See Idiopathic  

thrombocytopenic purpura
IUP. See Intrauterine pregnancy
IVDU. See Intravenous drug user

J
Janeway lesions, 185
Jaundice, 89
Jefferson fracture, 125, 134
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Jervell and Lang-Nielsen  
syndrome, 33–34

Jones criteria, 190–191
Jugular venous distention (JVD), 

126

K
Kaposi sarcoma, 59
Kawasaki disease (KD), 366–367
Kehr sign, 340, 447
Keraunoparalysis, 471
Kernicterus, 189
Ketamine, 28, 219, 558
Ketogenesis, 84
Ketonuria, 237
Ketorolac, 85, 294, 327
Ketosis, 84, 216, 236–237
Kidney stone, 90, 94, 142, 339
Kidney-ureter-bladder (KUB),  

142
Killer bees, 469
Klebsiella, 188
Klebsiella pneumoniae, 62, 87
Koplik spots, 382
Korsakoff syndrome, 242
KUB. See Kidney-ureter-bladder

L
LA. See Ludwig angina
Labetalol, 211, 239–240, 338
Labyrinthitis, 333, 339, 344–345
Lacerations, 132, 293, 530
Lachman test, 291
Lactate dehydrogenase (LDH), 29, 

33, 59–60, 63, 92
Lactation, 547
Lactic acid, 33
Lactic acidosis, 215
Lactulose, 237
Lacunar infarcts, 339

LAD. See Left anterior descending 
coronary artery

Lambert-Eaton myasthenic  
syndrome (LEMS), 344

Laparoscopy, 88, 92–93, 399, 430
Laparotomy, 26, 88, 93, 143, 147, 

432, 437, 439
Laryngoscopy, 153, 373
Laryngotracheitis, 185, 376–377
Lateral collateral ligament (LCL), 

290
Lateral wall of heart, 24
LCL. See Lateral collateral  

ligament
LDH. See Lactate dehydrogenase
Le Fort fractures, 134–135
Lead toxicity, 206, 246–247
Left anterior descending coronary 

artery (LAD), 24
Left ventricular hypertrophy, 36
Legg-Calve-Perthes, 369
Legionella pneumophila, 58, 180
Legionnaires’ disease, 58
LEMS. See Lambert-Eaton  

myasthenic syndrome
Lens dislocation, 435
Leukocytosis, 91
Leukopenia, 568
Levofloxacin, 62
Levothyroxine, 545
LGL syndrome. See Lown-

Ganong-Levine syndrome
Lidocaine, 31–32, 150, 155, 378
Lidocaine digital block, 527
Light bulb sign, 294
Lightning strike, 470–471
Limb ischemia, 145
Lime, 466
Lipase, 90
Liquefaction necrosis, 466
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Listeria monocytogenes, 180, 371
Lithium, 238, 243
Liver, 438–439
Liver disease, 86, 262, 433–434
Liver failure with ascites, 89
Liver function tests, 58
Lockjaw, 334
Long leg splint, 145
Long QT syndrome (LQTS), 

33–34
Loop diuretics, 57, 326, 340, 468
Lorazepam (Ativan), 237, 247, 

328, 545, 558
Loss of consciousness, 124
Low-energy cardioversion, 151
Lower esophageal sphincter, 61
Low-grade fever, 87
Low-molecular-weight heparin, 

37, 382
Lown-Ganong-Levine (LGL)  

syndrome, 25, 34
Low-voltage electrical injury, 

464–465
LP. See Lumbar puncture
LQTS. See Long QT syndrome
Ludwig angina (LA), 180–181, 374
Lumbar puncture (LP), 177, 236, 

322, 325–326, 331, 334, 344, 381
Lunate dislocation, 302–303
Lunate fractures, 289
Lung disease, 21, 374
Lung point, 54, 446
Lung sliding, 54, 446
Lyme disease, 23, 187–188, 

342–343, 474
Lymph nodes, 445
Lymphadenopathy, 23, 185,  

206, 488
Lymphedema, 443
Lymphocytopenia, 568

M
Macrolides, 64, 178
Magnesium, 61
Magnesium citrate, 219
Magnesium sulfate, 56, 155,  

238, 400
Magnetic resonance imaging 

(MRI), 22–23, 85, 173, 176, 381
Major depressive episode, 558–559
Malaria, 568
Malignancy, 59, 63, 244
Malignant hyperthermia (MH), 

221, 243
Malingering, 206, 560, 562
Mallet finger, 293
Mallory-Weiss tear, 97–98, 

261–262, 264
Malnutrition, 59
Malrotation with midgut volvulus, 

378–379
Mammography, 301
Mandated reporters, 546
Manic episode, 557, 560
Mannitol, 132, 149, 240, 327,  

338, 490
Mantle clock sign, 440
Manual detorsion, 87, 93
Manual reduction, 378
MAOI. See Monoamine oxidase 

inhibitor
Marcus Gunn pupil, 493–494
Marfan syndrome, 52
Mark-1 kits, 510–511
Mass lesion, 329
Massive pulmonary embolism, 

19–20
Mast cell stabilizer, 61
Mastoiditis, 328
Maxillary sinus fracture, 135
MCA. See Middle cerebral artery
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McBurney sign, 91
MCL. See Medial collateral  

ligament
McMurray test, 291
MDMA. See 3,4- 

Methylenedioxymethamphet-
amine

Measles virus, 382–383
Meat tenderizer, 26
Meckel diverticulum, 269
Meclizine, 326
Medial collateral ligament (MCL), 

290
Median nerve, 292, 302–303, 

527–528
Mediastinal adenopathy, 59
Mediastinal air, 22
Mediastinal emphysema, 22, 

266–267
Mediastinitis, 62
Medical screening examination 

(MSE), 514–515
Melena, 97
Meniere disease, 333, 344–345
Meningeal artery disruption, 136
Meningitis, 177, 236, 240, 

247–248, 322, 327–328, 330, 
364–365. See also Bacterial 
meningitis

Meningococcemia, 178
Meningoencephalitis, 243, 330
Menopause, 300, 400–401
Menstrual cycle, 399
Menstrual-related TSS (MRTSS), 

177–178
Mental status changes, 207, 210, 

213–214, 235–248
MERS-CoV. See Middle East 

respiratory syndrome  
coronavirus

Mesenteric ischemia, 83, 95–96, 
265–266

Metabolic acidosis, 83–84, 144, 
209, 212–214, 236–237, 367, 544

Metabolic alkalosis, 83
Metacarpal joints, 292–293
Metaphyseal corner fractures, 363
Metastatic lesions, 173
Metformin, 209
Methadone, 211
Methanol, 215–216
Methemoglobinemia, 215, 

219–220
Methicillin-resistant  

Staphylococcus aureus (MRSA), 
64

Methimazole, 542
Methotrexate, 247, 260–261, 394
Methylene blue, 215, 220
3,4-Methylenedioxymethamphet-

amine (MDMA), 218–219
Methylprednisolone, 61
Metoclopramide, 327
Metoprolol, 26–27, 31, 38,  

151, 541
Metronidazole, 91, 96, 179, 181
Mexican-beaded lizard, 472–473
MH. See Malignant hyperthermia
MI. See Myocardial infarction
Midazolam (Versed), 237
Middle cerebral artery (MCA) 

infarction, 338–339
Middle East respiratory syndrome 

coronavirus (MERS-CoV), 
570–571

Migraines, 244, 323–325, 329
Mild thrombocytopenia, 568
Milk protein colitis, 370
Milrinone, 156
Mineralocorticoids, 156
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Minocycline, 326
Miosis, 208, 212, 331
Miotics, 488
Mitral valve prolapse, 36, 52
Mitral valve regurgitation, acute, 

35
Mobitz I AV block, 37, 154
Mobitz II AV block, 37–38
MODS. See Multiple organ  

dysfunction syndrome
Molar pregnancy, 397, 441
Mono spot test, 206
Monoamine oxidase inhibitor 

(MAOI), 557
Monoarticular arthritis, 290
Mononucleosis, 22, 206
Monophasic defibrillation, 153
Monteggia fracture, 297–298
MOPPET trial, 19–20
Morgan Lens, 490–491
Morphine, 24, 85, 470
Morphine sulfate, 27–28, 31,  

58, 327
Morrison space, 429
Moxifloxacin, 64
MRI. See Magnetic resonance 

imaging
MRSA. See Methicillin-resistant 

Staphylococcus aureus
MRTSS. See Menstrual-related 

TSS
MS. See Multiple sclerosis
MSE. See Medical screening 

examination
MUD PILES mnemonic, 213
Muffled heart sounds, 126, 157
Multiorgan dysfunction, 149, 154
Multiple myeloma, 246
Multiple organ dysfunction  

syndrome (MODS), 182

Multiple sclerosis (MS), 247–248, 
336–337, 341–342

Munchausen syndrome, 560–561
Mupirocin, 364
Murphy sign, 91, 265, 432
Muscle rigidity, 241–243
Musculocutaneous nerve, 528
Myalgias, 32–33, 39
Myasthenia gravis, 333–334, 

336–337, 342–344
Mycobacterium tuberculosis, 59
Mycoplasma, 33
Mycoplasma pneumoniae, 54–55, 

58–59, 180
Mydriasis, 207, 210, 212
Mydriatics, 488
Myocardial infarction (MI), 

23–24, 29–33, 35–37, 57,  
124, 571

Myocardial necrosis, 19–20, 32, 37
Myocardial oxygen delivery, 31
Myocardial sensitization, 218
Myocardial stretch, 20
Myocarditis, 32–33, 154, 186
Myoglobin, 29
Myositis, 178
Myxedema coma, 235–236, 

542–544

N
N95 masks, 568–570
N-acetylcysteine (NAC), 205, 207, 

214, 217, 219, 247
Naloxone, 205, 208, 214, 217–218, 

511
Naproxen, 294
Narcan, 214
Narcissism, 563
Narrow-complex tachycardias, 

30–31
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Nasal cannula, high flow, 28
Nasogastric suction, 91
Nasogastric (NG) tube, 86, 98
Nasopharyngoscopy, 57
Nasotracheal intubation, 181
NAT. See Nonaccidental trauma
National Highway Traffic Safety 

Administration (NHTSA), 
506–507, 512

National Incident Management 
System (NIMS), 506

Near-drowning patients, 144
Neck trauma, 132–133
Necrotic lesion, 469–470
Necrotizing enterocolitis, 370
Necrotizing fasciitis, 175, 178
Necrotizing otitis externa, 

186–187
Needle aspiration, 185
Needle decompression, 21,  

129, 152
Needle thoracostomy, 141
Neisseria gonorrhoeae, 93,  

178–179, 322, 342
Neisseria meningitides, 178,  

322, 365
Nematocysts, 465
Neomycin, 237
Neonatal fever, 189
Neonatal sepsis, 370–371
Neoplasms, 63, 86
Nephrolithiasis, 90, 97, 436–438
Nephrotic syndrome, 241
Nerve block, 528, 532
Neurogenic hypotension, 144
Neurogenic shock, 149, 154
Neuroleptic malignant syndrome 

(NMS), 221, 241–243
Neurologic function, 124, 177, 

239, 322, 464

Neuromuscular junction, 334
NEXUS Criteria, 298–299
NG tube. See Nasogastric tube
NHTSA. See National Highway 

Traffic Safety Administration
Nicotine, 212
Nifedipine, 470
Nightstick fracture, 297–298
Nikolsky sign, 340
NIMS. See National Incident  

Management System
Nitrates, 27, 31
Nitric oxide, 31
Nitrogen gas, 57, 468
Nitrogen narcosis, 469
Nitroglycerin, 24, 27, 31–32, 37, 

57, 342
Nitroprusside, 27, 84, 240
NMRTSS. See Non–menstrual-

related TSS
NMS. See Neuroleptic malignant 

syndrome
Nonaccidental trauma (NAT), 363
Noninvasive positive pressure 

ventilation, 27–28, 57
Noninvasive ventilation, 27
Non–menstrual-related TSS 

(NMRTSS), 178
Nonocclusive infarction, 95
Nonocclusive ischemia, 95
Nonocclusive mesenteric  

ischemia, 265
Nonperfusing rhythms, 152
Nonspecific ST-T-wave  

abnormalities, 19
Non-ST elevation MI (NSTEMI), 

37
Nonsteroidal anti-inflammatory 

drugs (NSAIDs), 23, 39, 85, 290, 
294, 324, 327, 329, 559
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Norepinephrine, 174, 248, 263, 
545

Nosocomial pneumonia, 62
NSAIDs. See Nonsteroidal  

anti-inflammatory drugs
NSTEMI. See Non-ST elevation 

MI
Nursemaid’s elbow, 300
Nutrition services, 63
Nystagmus, 212, 242, 332–333

O
Obturator sign, 91
Octreotide, 263, 267, 546
Odontoid fracture, 125, 142
Odynophagia, 98, 184
OG tube. See Orogastric tube
Olecranon fracture, 297
Omeprazole, 261
Opioid, 85, 128, 207, 210, 212, 218, 

220, 236
Opioid antagonist, 208
Opioid withdrawal, 211–212
Optic neuritis, 247, 336
Oral contraceptives, 326, 559
Orbital blowout fracture, 493, 495
Orbital cellulitis, 492
Orbital rim fracture, 135
Organophosphate toxicity, 205, 

217, 372, 510–511
Orogastric (OG) tube, 98
Oropharyngeal candidiasis, 99
Orotracheal intubation, 132, 214
Orthodromic conduction, 25
Osborne (J) waves, 472
Osgood-Schlatter disease, 369
Osler nodes, 185
Osmolar gap, 212–213
Osmotic diuresis, 237
Osteoarthritis, 290

Osteogenesis imperfecta, 363
Osteomyelitis, 148, 176, 179–180, 

342, 364
Osteoporosis, 173, 300
Osteosarcoma, 302
Otitis externa, 135, 186–187
Otitis interna, 135
Otitis media, 328
Ovarian cysts, 395
Ovarian masses, 430
Ovarian torsion, 88, 92–93, 

395–397, 430
Overdrive pacing, 155
Oxygen, 27–28, 37, 52, 57, 152, 

208, 367, 372

P
P pulmonale, 19
P waves, 21, 35, 38, 149
Pacemaker, 28, 36, 38–39,  

149–150
Pacing pads, 36, 38
Packed red blood cells (PRBCs), 

174
Pain. See Abdominal pain; Chest 

pain; Headache; Testicular pain
Pain out of proportion to  

sustained injury, 466
Pale retina, 494
Pan flu. See Pandemic influenza
Pancoast tumor, 341
Pancreatic cancer, 89, 515
Pancreatic inflammation, 90
Pancreatitis, 22, 63, 86, 89–90, 92, 

439–440
Pandemic influenza (Pan flu), 

569–570
Panic attacks, 556
Papillary muscle rupture, 35
Papilledema, 323, 326, 331
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PAPRs. See Personal air purifying 
respirators

Paracentesis, 188
Paranoid personality disorder, 563
Paraphimosis, 175, 378
Parasternal long axis (PLAX) view, 

447–448
Parathyroidectomy, 246
Parkinson disease, 137
Parkland Formula, 159
Paroxetine, 557
Paroxysmal atrial tachycardia,  

556
Partial obstruction in lower  

esophagus, 25–26
Parvovirus B19, 375, 382
Pasteurella multocida, 180,  

467, 529
Pastoral care consultation, 63
Patellar ligament, 290–291
Patent foramen ovale, 468
PCI. See Percutaneous coronary 

intervention
PCL. See Posterior cruciate  

ligament
PCOS. See Polycystic ovarian 

syndrome
PCP. See Phencyclidine;  

Pneumocystis jiroveci  
pneumonia

PE. See Pulmonary embolism
PEA. See Pulseless electrical  

activity
Peaked T waves, 21
Peanut allergy, 507
Pelvic binding garment, 139–140
Pelvic fracture, 139–140, 437
Pelvic inflammatory disease 

(PID), 93, 394, 399–400
Penetrating arterial injury, 144

Penetrating trauma, 129–130, 143, 
157, 434

Penicillin, 63, 99, 178–179, 181, 
185, 247–248, 293, 467, 492

PEP. See Postexposure prophylaxis
Peptic ulcer disease (PUD), 26, 98, 

261, 263
Percutaneous coronary interven-

tion (PCI), 31–32
Perforated gastric ulcer, 261–263, 

265
Perforated viscous, 53–54, 

157–158
Pericardial effusion, 35, 39, 

447–448
Pericardial friction rub, 39
Pericardial tamponade, 35, 126, 

431
Pericardiocentesis, 126, 129, 141, 

152, 157, 431–432, 448
Pericarditis, 22–23, 26, 39, 186, 

364
Pericecal inflammation, 88
Pericholecystic fluid, 85, 432–434
Perilunate dislocation, 303
Perimortem cesarean section, 147
Periodic paralyses, 334
Peripheral artery disease, 90
Peripheral edema, 571
Peripheral neuropathy, 246, 334
Peripheral vasodilation, 27
Perisplenic space, 429
Peritoneal cavity, 429
Peritonitis, 364, 394
Peritonsillar abscess, 183–185, 

189, 374
Periumbilical pain, 87, 93
Pernicious anemia, 248
Pernio, 463
Persistent tachycardia, 20
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Personal air purifying respirators 
(PAPRs), 568

Personal protective equipment 
(PPE), 568–570

Personality changes, 244, 247
Pertussis infections, 64–65
Pharyngitis, 55, 98, 185, 206, 374
Phencyclidine (PCP), 206, 212, 

218–219
Phenobarbital, 238
Phenols, 466
Phenothiazine, 155
Phenoxybenzamine, 246
Phenylephrine, 156, 263–264
Phenytoin, 237–238, 325, 338,  

543
Pheochromocytoma, 246
Phimosis, 175
Phosphodiesterase inhibitors, 156
Physostigmine, 205, 217–218, 221, 

511
PID. See Pelvic inflammatory 

disease
Pigtail catheter, 20–21
Pilocarpine, 331
Piloerection, 211–212
Pinguecula, 488
Pinworms, 91
Piperacillin-tazobactam, 181,  

188, 267
Pituitary adenoma, 332
Placenta accreta, 394
Placenta previa, 394–395, 401
Placental abruption, 394, 401
Plain film, 85
Plasmapheresis, 177, 244
Plasmodium falciparum, 570
PLAX view. See Parasternal long 

axis view
Plethoric inferior vena cava, 432

Pleural effusion, 56, 59, 63, 267, 438
Pleuritic chest pain, 52–54
Pleurodesis, 21
Pneumatosis intestinalis, 95
Pneumococcal pneumonia, 374–375
Pneumocystis jiroveci pneumonia 

(PCP), 55, 59–60, 62
Pneumomediastinum, 22, 267
Pneumonia, 22, 30, 54–55, 58–59, 

61–62, 64, 128, 149, 180, 
364–365, 374–375

Pneumonitis, 56–57
Pneumoperitoneum, 88–89
Pneumoscrotum, 88
Pneumothorax (PTX), 21, 52–54, 

88, 126, 129–130, 139, 141, 146, 
152, 446, 508, 569

Poison ivy, 473–474
Poisoning. See Carbon monoxide 

poisoning
Polycystic kidney disease, 443–444
Polycystic ovarian syndrome 

(PCOS), 398
Polydipsia, 339
Polyethylene glycol electrolyte 

solution, 219
Polymicrobial infection, 93, 175, 

180, 292
Polymyalgia rheumatica, 323
Polyuria, 237, 339
Portal hypertension, 262
Positive pressure ventilation, 

27–28, 57, 98
Postconcussive headaches, 

331–332
Posterior cruciate ligament (PCL), 

290
Posterior MI, 24
Postexposure prophylaxis (PEP), 

96, 322
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Postherpetic neuralgia, 324–325
Postoperative adhesions, 86
Postpartum bleeding, 396
Postpartum eclampsia, 238
Posttraumatic epilepsy, 124
Posttraumatic hydrocephalus, 332
Posttraumatic stress disorder 

(PTSD), 332, 556
Potassium, 21, 217, 335, 541, 544
Potassium chloride, 152
Potassium toxicity, 31
Pouch of Douglas, 429–430
Povidone-iodine, 294–295
PPD skin test. See Purified protein 

derivative skin test
PPE. See Personal protective 

equipment
PR interval, 25, 28, 34, 37
Pralidoxime, 205, 217, 511
PRBCs. See Packed red blood cells
Preauricular lymphadenopathy, 

488–489
Prednisone, 61, 260
Preeclampsia, 238
Preexcitation syndrome, 25, 34
Pregnancy, 92, 96, 147–148, 244, 

393, 399. See also Ectopic  
pregnancy

Preload, 27, 32, 57–58
Premature labor, 394
Preseptal cellulitis, 492
Pressor agents, 31
Prevnar, 375
Primary hyperaldosteronism, 544
Primary spontaneous  

pneumothorax, 21
Primary survey, 129, 135
Prinzmetal angina, 37
Prions, 247
Procainamide, 25, 150, 155

Procalcitonin, 33
Profound hypocalcemia, 466
Progesterone level test, 399
Progressive hypertension, 145
Prolonged labor, 396
Prolonged QT syndrome, 155
Propofol, 240
Propranolol, 324, 541–542
Propylthiouracil (PTU), 248, 542
Prostaglandins, 51, 331, 367
Protein C and S, 52
Proteinuria, 238
Proton pump inhibitors, 260
Proximal clot, 19–20
Proximal dissection, 22
PR-segment depression, 39
Pseudoephedrine, 210
Pseudogestational sac, 430
Pseudogout, 176, 290
Pseudomembranous enterocolitis, 

260
Pseudomonal conjunctivitis, 489
Pseudomonas, 64, 179, 489, 530
Pseudomonas aeruginosa, 62,  

186, 487
Pseudotumor cerebri, 244, 

322–323, 326
Psoas sign, 91
Psychiatric illness, 84, 100
Psychosis, 559
Pterygium, 488
Ptosis, 145, 333–334, 493
PTSD. See Posttraumatic stress 

disorder
PTU. See Propylthiouracil
PTX. See Pneumothorax
PUD. See Peptic ulcer disease
Pulmonary contusion, 446
Pulmonary edema, 27–28, 35, 

57–58, 89

Rosh_Index_p573-610.indd   599  1/6/16   5:39 PM



600  Index

Pulmonary embolism (PE), 19–20, 
39, 53–55, 63, 149, 220, 469, 571

Pulmonary embolus, 23, 245
Pulmonary infiltrates, 23, 267
Pulmonary inflammatory 

response, 61
Pulmonary thromboembolism, 51
Pulmonary thrombosis, 152
Pulsatile abdominal mass, 85,  

90, 96
Pulsatile tinnitus, 326
Pulseless electrical activity (PEA), 

152, 432
Pulseless ventricular tachycardia, 

153
Punctuate lesions, 491
Puncture wound, 467, 529–530
Pupillary dilation, 145, 148–149
Pupillary light reflex, 145
Purified protein derivative (PPD) 

skin test, 568
Pyloric stenosis, 269, 367–368, 378
Pyogenic abscess, 91
Pyridoxine, 208, 215
Pyuria, 87–88

Q
Q fever, 55, 62
Q waves, 32
QRS complex, 21, 25, 28, 30–31, 

33–36, 38, 150, 155, 214, 335, 
542, 562

QT interval, 21, 33–34, 155, 335, 
340, 562

Quinolones, 62–64

R
R wave, 150–151
Rabies virus, 473, 529–530
Raccoon eyes, 134

Radial head subluxation, 300
Radial nerve, 527–528
Radioisotope cholescintigraphy 

(HIDA scan), 85–86
Ramsay Hunt syndrome, 343
Ranitidine, 61
Ranson criteria, 92
Rape kit, 96
Rapid antigen test, 182
Rapid sequence intubation (RSI), 

28, 57, 439
Rapid tranquilization, 558
Rapid ventricular response (RVR), 

150–151
RAS. See Reticular activating 

system
Rate control, 20
Raynaud sign, 91
RBCs. See Red blood cells
RCA. See Right coronary artery
Reactive airway disease, 56–57
Rectal bleeding, 268
Rectovesical pouch, 429
Red blood cells (RBCs), 177
Reentry arrhythmia, 149
Reentry tachycardias, 25, 30
Reflex tachycardia, 144, 240
Reimplantation, 295
Relaxed lower esophageal  

sphincter, 61
Renal abscess, 443–444
Renal cell carcinoma, 444
Renal disease/failure, 20–21,  

152
Renal failure, 177
Renal malignancy, 444
Renin, 544
Reperfusion, 32
Respiratory alkalosis, 209
Respiratory compromise, 26
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Respiratory depression, 27, 31, 
206, 208, 238, 325

Respiratory distress, 56–57
Respiratory failure, 27, 62, 335. 

See also Airway, breathing, and 
circulation

Respiratory infections, 142
Respiratory syncytial virus (RSV), 

374–375
Respiratory therapy, 63
Resuscitation, 135, 139, 174, 395. 

See also Blood transfusion; 
Fluid resuscitation

Retained foreign bodies, 443, 526, 
530

Retention, 148
Reticular activating system (RAS), 

124, 145
Retinal detachment, 435, 493–495, 

556
Retrobulbar hematoma, 435
Retrocecal appendix, 88
Retrograde cystogram, 142, 437
Retrograde urethrogram, 142, 437
Retroperitoneal abscess, 88
Retropharyngeal abscess, 185, 

188–189, 374
Rewarming, 463, 472
Rh isoimmunization, 397–400
Rhabdomyolysis, 342, 464
Rheumatoid arthritis, 176, 290
Rhinorrhea, 134, 211
Rib fractures, 128, 447
Rickettsia rickettsii, 178, 343, 

475–476
Right bundle-branch block, 19
Right coronary artery (RCA), 24
Right heart strain, 19–20, 54–55
Right ventricular dilation, 20
Right ventricular dysfunction, 19

Right-axis deviation, 19
Right-sided endocarditis, 23
Ringer lactate, 146, 155
Rocky Mountain spotted fever 

(RMSF), 178, 343, 475–476
Romano-Ward syndrome, 33
Roseola, 382
Rovsing sign, 87, 91
RSI. See Rapid sequence intubation
RSV. See Respiratory syncytial 

virus
Rubbing alcohol, 215–216
Rubella virus, 382–383
Rule of 9s, 158–159
Ruptured AAA, 85, 90
Rust-removing agent, 465
RVR. See Rapid ventricular 

response

S
S1-Q3-T3 pattern, 19
Saddle anesthesia, 148
SADPERSONS scale, 561
SAH. See Subarachnoid  

hemorrhage
Salicylate toxicity, 209–210, 

216–217
Salicylic acid, 216–217
Saline, 146, 155–156, 339, 490–

491. See also Fluid resuscitation
Salmonella, 95, 180, 269, 364
Salter Harris fractures, 301, 

379–381
Saphenous vein, 445
SARS. See Severe acute respiratory 

syndrome coronavirus
SBAR communication. See  

Situation Background  
Assessment Recommendation 
communication
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SBO. See Small bowel obstruction
SBP. See Spontaneous bacterial 

peritonitis; Systolic blood  
pressure

Scaphoid, 289
Scaphoid fracture, 293–294, 303
Scapholunate dislocation, 303
Scarlet fever, 178
SCFE. See Slipped capital femoral 

epiphysis
Schizoid individuals, 563
Schizophrenia, 155, 543
SCIWORA. See Spinal cord injury 

without radiographic  
abnormality

Scombroid fish poisoning, 95
Scorpion bites, 470
Scrotal pain, 87
Scrotal ultrasound, 142
Seashore sign, 446
Secondary spontaneous  

pneumothorax, 21
Secondary survey, 135
Second-degree AV bock, 28, 

35–37
Sedative-hypnotic syndrome, 207, 

210, 510
Seizure, 124, 208–209, 245, 292, 

294, 368–369, 464, 510, 545
Sepsis, 30, 33, 173–174, 181–182, 

243, 366
Septic arthritis, 175–176, 290, 369
Septic pulmonary embolus, 23
Septic shock, 62, 94, 149, 154, 156, 

174, 182
Serial ECGs, 30
Serotonin, 219
Serotonin reuptake inhibitors 

(SSRIs), 557
Serum alkalization, 216

Serum cardiac markers, 29
Serum lactate, 182, 266, 379
Serum osmolarity, 213
Serum sodium, 241
Severe acute respiratory syndrome 

coronavirus (SARS), 570
Severe head injury, 132
Severe sepsis, 182
Severe stress, 556
Sexual assault, 96
Sexually seductive, 563
Sexually transmitted diseases 

(STDs), 92–93
Sexually transmitted infections 

(STIs), 96, 268, 393–394
Sheehan syndrome, 546–547
Shigella, 269
Shingles, 487
Shock, 91, 95, 125, 210, 372–373. 

See also Anaphylactic shock; 
Cardiogenic shock; Hypovole-
mic shock; Neurogenic shock; 
Septic shock

Shoulder dislocation, 291–292, 
294

SIADH. See Syndrome of  
inappropriate antidiuretic 
hormone

Sickle cell disease, 179, 302, 
364–366, 381–382

Sigmoid volvulus, 265
Sildenafil (Viagra), 31
Silver sulfadiazine, 466
Simple pneumothorax, 129
Simple renal cysts, 443
Simple triage and rapid treatment 

(START) system, 505
Simple wedge fractures, 296
Sine-wave pattern, 21
Singed nares, 56–57
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Sinus bradycardia, 37, 151–152
Sinus rhythm, 28, 151
Sinus tachycardia, 19, 30
Sinusitis, 328
Sinusoid sign, 54
SIRS. See Systemic inflammatory 

response syndrome
Sitagliptin, 209
Situation Background Assessment 

Recommendation (SBAR)  
communication, 143

Skeletal survey, 363
Skip lesions, 260
Skull fracture, 124, 134–136
Slipped capital femoral epiphysis 

(SCFE), 369
SLUDGE mnemonic, 205,  

207, 210
Small bowel obstruction (SBO), 

86, 90–94, 96
Smith fracture, 293, 298
Smoking, 63, 90
Smooth muscle, 25
Snake bites, 475
Snow blindness, 491
Snuffbox tenderness, 290
Sodium bicarbonate, 152,  

214–217, 220, 466, 542, 562
Sodium channel blockade, 562
Soft signs, 144
Solitary transverse process  

fractures, 296
Somatization disorder, 556
Somatostatin hormone, 546
Sore throat, 23
Space-occupying lesion, 244,  

246
Spearing, 125–126
Spider angiomata, 86
Spilled teacup, 302–303

Spinal cord injury without  
radiographic abnormality  
(SCIWORA), 140

Spinal shock, 130
Spinal stenosis, 148
Spinous process fractures, 296, 

341
Spiral CT angiography, 53
Spiral fracture, 301–302, 363
Spirometry, 128
Spleen, 23
Splenectomy, 177
Splenic laceration, 263
Splenic rupture, 447
Splenomegaly, 185
Splinting, 128, 145, 295, 517
Spontaneous abortions, 397–398
Spontaneous bacterial peritonitis 

(SBP), 86–87, 188
Spontaneous circulation, 153
Spontaneous pneumothorax, 21, 

52–54
SSRIs. See Serotonin reuptake 

inhibitors
ST elevation MI (STEMI), 23–24, 

26, 31–32, 37
Stab wound, 126
Stable angina, 37
Staphylococcal food poisoning, 

94–95
Staphylococcus aureus, 23, 62, 64, 

94, 175, 177–179, 364, 371, 492
Staples, 132
START system. See Simple triage 

and rapid treatment system
Starvation, 83
STDs. See Sexually transmitted 

diseases
STEMI. See ST elevation MI
Steri-Strips, 528
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Steroid-induced psychosis, 559
Steroids, 33, 51, 60, 149, 156, 244, 

260, 294, 326, 330, 378, 469
Stingers, 465
Stingrays, 477–478
STIs. See Sexually transmitted 

infections
Stomach decompression, 98
Stool softeners, 91–92, 259
Strangulation, 132
Stratosphere sign, 445–446
Streptococcal pharyngitis, 99,  

182, 324
Streptococcal TSS (STSS), 178
Streptococcus pneumoniae, 58, 62, 

87, 188, 247, 322, 365, 370
Streptococcus pyogenes, 178, 185, 

363–364
Streptococcus sp., 23, 87, 179
Streptococcus viridans, 33, 188
Stroke, 235–236, 242–243, 246, 

335–336, 340–341, 366, 543
Stroke volume, 20
ST-segment depression, 21, 24
ST-segment elevation, 24, 32, 37, 39
STSS. See Streptococcal TSS
Subarachnoid hemorrhage (SAH), 

136, 244, 326–330, 332
Subchorionic hemorrhage, 442
Subclavian steal syndrome, 

341–342
Subconjunctival hemorrhage, 490
Subcutaneous abscess, 442–443
Subdural hematoma, 84, 136,  

142, 559
Subdural hygromas, 328, 332
Subluxation injuries, 296, 300
Subungual hematoma, 299
Succinylcholine, 221, 558
Sucking chest wound, 129

Sudden cardiac death, 36, 218
Suicidal ideation, 100, 557,  

559, 562
Suicide, 212, 515
Sulfamethoxazole, 64
Sulfasalazine, 260
Sulfonylureas, 209, 545–546
Sumatriptan, 238, 327
Sundowning, 235
Superior vena cava syndrome, 341
Supracondylar fractures, 297, 379
Supraventricular tachycardia 

(SVT), 30, 149–150, 377
Surgical consult, 91–92
Sustained hypotension, 19
SVT. See Supraventricular tachy-

cardia
Swallowing difficulties, 61
Sympathetic outflow tracts, 154
Sympathomimetic reaction, 557
Sympathomimetic syndrome, 207, 

210, 510
Synchronized cardioversion, 

26–27, 31, 150–151, 153, 377
Syncope, 36, 245, 394
Syndrome of inappropriate antidi-

uretic hormone (SIADH), 241
Syphilis, 247–248, 293
Syrup of ipecac, 26, 214, 219
Systemic hypersensitivity  

reaction, 154
Systemic inflammatory response 

syndrome (SIRS), 60, 181–182
Systolic blood pressure (SBP), 26
Systolic ejection murmur, 36, 471

T
T3, 542
T4, 542
T waves, 21, 32
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TA. See Temporal arteritis
Tabes dorsalis, 247
Tachycardia, 19–20, 25, 32–33, 52, 

125, 186
Tachydysrhythmias, 25–26, 34, 37
Tachypnea, 54, 125, 151
Tamponade, 39, 124, 152
Target rash, 187
TB. See Tuberculosis
TCA. See Tricyclic antidepressant
Team huddle communication, 143
Teardrop fracture, 126
TEE. See Transesophageal echo-

cardiogram
Temporal arteritis (TA), 323
Tenosynovitis, 185
Tension headaches, 244, 324–325
Tension pneumothorax, 126, 129, 

141, 152
Tension-type headaches, 329
Testicular pain, 87
Testicular torsion, 85, 87, 93, 175
Tetanus, 96
Tetanus immunoglobulin, 

526–527
Tetanus prophylaxis, 293, 295, 

472, 473
Tetanus toxoid, 526–527
Tetracycline, 248, 476
Thalidomide, 246
Theca lutein cysts, 441–442
Thermal burns, 56, 463–465
Thiamine, 84, 86, 242
Third-degree AV block, 28, 35–36, 

37–38
Thompson test, 291
Thoracic imaging, 54
Thoracic surgery, 63
Thoracostomy, 21, 126, 129, 139, 

438–439

Thoracotomy, 126, 129–130, 157, 
267, 432

Threatened abortions, 397–398
Thrombin, 32
Thrombocytopenia, 31, 177, 244, 

262, 470, 476, 568–569
Thrombocytosis, 367
Thromboembolic disease, 97
Thromboembolism, 27, 52, 83
Thrombolysis, 152
Thrombolytic therapy, 26, 31, 39, 

338, 382
Thrombosis, 152
Thrombotic thrombocytopenic 

purpura (TTP), 177, 244–245
Thrush, 98
Thumb spica splint, 289
Thumbprint sign, 184
Thyroid disorders, 544
Thyroid hormone, 542
Thyroid storm, 541, 544
Thyrotropin (TSH), 247, 399, 

543–544
Thyrotropin releasing hormone 

(TRH), 547
TIA. See Transient ischemic attack
Ticarcillin-clavulanate, 181, 188
Tick exposure, 23, 178, 342, 

475–476
Tinnitus, 344
Tissue adhesive, 528, 531
Tobacco. See Smoking
Tocolytics, 395
Todd’s paralysis, 344
Torsade de pointes, 155
Total body surface area, 158–159
Toxic alcohols, 215–218
Toxic shock syndrome (TSS), 

177–179, 547
Toxidrome, 207
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Transaminitis, 568
Transcutaneous pacemaker, 38, 

154
Transesophageal echocardiogram 

(TEE), 22–23, 186, 448
Transient ischemic attack (TIA), 

245, 333, 338, 343, 469
Transient synovitis, 369
Transthoracic echocardiogram 

(TTE), 22, 186
Transudative effusion, 63
Transvaginal ultrasound, 92, 

394–395, 430
Transvenous pacemaker, 36, 

38–39, 154–155
Transverse myelitis, 137, 341
Tranylcypromine, 557
Traumatic arrest, 126
Traumatic pneumothorax, 21, 129
Traumatic retrobulbar hemor-

rhage, 493
Traumatic spondylolysis, 125–126, 

133
Trench foot, 463
Trephination, 299–300
Treponema pallidum, 247
TRH. See Thyrotropin releasing 

hormone
Triamcinolone acetonide, 294
Trichomonas vaginalis, 97
Trichomoniasis, 96–97
Tricuspid valve, 23
Tricyclic antidepressant (TCA), 

213–214, 220, 542, 557, 562–563
Trigeminal nerve, 324, 487
Trigeminal neuralgia, 324
Trimethoprim, 64
Tripod fractures, 135
Triptans, 325
Triquetral dorsal chip injury, 289

Trismus, 186
Troponin, 20, 29, 33
Trypanosoma cruzi, 33
TSH. See Thyrotropin
TSS. See Toxic shock syndrome
TTE. See Transthoracic  

echocardiogram
TTP. See Thrombotic  

thrombocytopenic purpura
Tubal ligations, 393–394
Tube thoracostomy, 21, 146
Tuberculosis (TB), 23, 59, 568–569
Tuberculosis meningitis, 240, 330
Tubo-ovarian abscess, 93
Tympanic membrane rupture, 

468, 471
Tyramine, 557

U
U waves, 21
Ulcerative colitis (UC), 97, 

259–260
Ulcers, 97, 260–263, 265, 489
Ulnar nerve, 292, 379, 527–528
Ulnar shaft fracture, 297–298
Ultrasound, 52, 54, 56, 83, 85, 88, 

90, 92, 142, 148, 268, 397–398, 
429–448

Ultraviolet keratitis, 491
Uncal herniation, 145, 516
Underwater diving, 21
Unfractionated heparin, 32, 37, 

382
Unilateral dilated pupil, 148–149
Unstable angina, 36–37
Unstable fracture, 125
Unstable vital signs, 26, 92
Upper airway obstruction, 60
Ureteral colic, 399
Ureteral stone, 85, 439
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Urethral injury, 142
Urethritis, 87, 97
Uric acid crystals, 290
Urinalysis, 87–88, 92, 246, 441, 

465
Urinary incontinence, 242
Urinary tract infection (UTI), 94, 

97, 243, 246, 368, 401
Urine alkalization, 216–217, 466
Urine antigen testing, 58
Urologic emergency, 87, 94
Urticaria, 51
Uterine atony, 396
Uterine fibroids, 442
Uterine inversion, 396
Uterine rupture, 394–395
UTI. See Urinary tract infection

V
Vagal maneuvers, 149–150
Vagal tone, 30, 154
Vaginal bleeding, 92–93,  

393–401
Valium. See Diazepam
Valproic acid, 238, 563
Valsalva maneuver, 30, 36,  

149, 323
Valsalva-like maneuver, 21
Valvulae conniventes, 94
Vancomycin, 248, 322, 467
VAP. See Ventilator-associated 

pneumonia
Variant angina, 37
Varicella zoster virus (VZV), 343, 

383, 487
Vascular injuries, 297
Vasculitic lesions, 185
Vasoconstriction, 148, 243
Vasodilation, peripheral, 27
Vasopressin, 153

Vasopressors, 148–149, 153–154, 
156, 174

VBI. See Vertebrobasilar  
insufficiency

Venography, 140, 343
Venom, 465
Venomous marine animals, 465
Venous capacitance, 27
Venous thromboembolism, 220
Venous thrombosis, 51–52,  

95, 265
Ventilator-associated pneumonia 

(VAP), 180
Ventricular arrhythmias, 32
Ventricular conduction, 20
Ventricular dilation, 36
Ventricular fibrillation (VF), 21, 

25, 150, 152–153, 464
Ventricular tachycardia (VT),  

25, 34, 150, 152
Verapamil, 150–151, 377
Vermilion border, 528
Versed. See Midazolam
Vertebral compression fracture, 

173
Vertebrobasilar insufficiency 

(VBI), 336, 341–342, 345
Vertigo. See Dizziness
Vespids, 469
Vestibular neuronitis, 342
VF. See Ventricular fibrillation
Viagra, 31
Vibrio cholerae, 269
Vinegar, 465
Violent behavior, 557–558
Viral conjunctivitis, 488–489
Viral hepatitis, 86
Viral meningitis, 240
Viral syndrome, 236
Vital signs, 26, 92, 126
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Vitamin A, 326
Vitamin B6, 208
Vitamin B12, 248
Vitreous hemorrhage, 434–435, 

494–495
Volkmann ischemic contracture, 379
Volvulus, 88
Von Willebrand disease, 245, 266, 

393
V/Q scan, 53, 186
VT. See Ventricular tachycardia
VZV. See Varicella zoster virus

W
Walking pneumonia, 54–55
Warfarin, 20, 52, 151
WASH regimen, 259
WE. See Wernicke encephalopathy
Wenckebach phenomenon, 37
Werdnig-Hoffman disease, 372
Wernicke encephalopathy (WE), 

84, 86, 242

Whole blood, 139
Whole-bowel irrigation, 219
Wolff-Parkinson-White (WPW) 

syndrome, 25, 34
Wood lamp, 215
Wound care, 293, 472, 526–532
WPW syndrome. See  

Wolff-Parkinson-White  
syndrome

Wrist fracture, 134

X
Xanthochromia, 327, 332
X-ray, 21–22, 300

Y
Yolk sac, 430–431, 440

Z
Zidovudine, 531
Zoledronic acid, 246
Zygomatic arch fractures, 135
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