
95© Springer International Publishing AG 2017 
Z.D. Levy (ed.), Absolute Neurocritical Care Review,  
https://doi.org/10.1007/978-3-319-64632-9_3

Exam 3 Questions

 1. Which of the following is true regarding the Barrow classification system for 
carotid cavernous fistulae?

 A. Type A shunts are indirect shunts between branches of the internal carotid 
artery (ICA) and cavernous sinus

 B. Type B shunts are direct shunts between the ICA and cavernous sinus
 C. Type C shunts are indirect shunts between branches of the external carotid 

artery (ECA) and cavernous sinus
 D. Type D shunts are high-flow shunts
 E. All of the above

 2. A 80-year-old male with an intracranial neoplasm presents to the emergency 
department with weight loss, drowsiness, and tachypnea for 1 month. On exam-
ination, his respiratory rate is 28 breaths/minute with a normal oxygen satura-
tion. His lungs are clear to auscultation. An arterial blood gas reveals the 
following: pH 7.60, PCO2 14 mmHg, PaO2 115 mmHg. A chest x-ray, bedside 
echocardiogram, and EKG are all unremarkable. No other pulmonary, meta-
bolic, or pharmacologic etiologies for the breathing pattern are found. What is 
the most likely diagnosis?

 A. Central neurogenic hyperventilation
 B. Cheyne-Stokes respirations
 C. Apneustic breathing
 D. Ataxic breathing
 E. Cluster breathing

The capacity of man himself is only revealed when, under stress and responsibility, 
he breaks through his educational shell, and he may then be a splendid surprise to 
himself no less than to his teachers.

Harvey Cushing
(1869–1939)
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 3. A 48-year-old female is admitted to the ICU with a Hunt-Hess 2 modified 
Fisher 2 subarachnoid hemorrhage (SAH). She remains intact neuro- cognitively, 
but has transcranial doppler (TCD) mean flow velocities up to 150 cm/s, and a 
serum platelet count twice her baseline. You are worried about vasospasm and 
impending delayed cerebral ischemia. Which of the following should be per-
formed next?

 A. An additional 100 mL/h of normal saline should be given on top of mainte-
nance fluids

 B. CT perfusion scan to assess for any ongoing hypoperfusion
 C. Evaluate volume status with hemodynamic monitoring and give fluid 

boluses accordingly
 D. Induce hypertension to a systolic pressure of 160 mmHg
 E. Conventional angiography

 4. A 25-year-old male is currently in the ICU with an anoxic brain injury after 
diving into shallow waters and suffering a high cervical cord transection. Two 
weeks after his injury, he remains comatose, has diffuse loss of gray-white dif-
ferentiation on noncontrast head CT, and exhibits myoclonic status epilepticus. 
The family is devastated by his poor prognosis, and distraught by his uncontrol-
lable shaking. What is your rationale behind your decision about starting an 
antiepileptic regimen?

 A. Phenytoin and propofol will be used, and escalated until eradication of his 
myoclonus to assess his underlying brain damage

 B. Levetiracetam and lacosamide will be used, and escalated until eradication 
of his myoclonus to assess his underlying brain damage

 C. If EEG reveals dyssynchronous spikes on a severely slow background, 
myoclonus invariably portends death or a vegetative state, and midazolam 
should only be used for palliative purposes

 D. Regardless of EEG or clinical exam, half of patients in myoclonic status 
epilepticus will have a good neurologic recovery by 90 days

 E. Regardless of EEG or clinical exam, myoclonic status epilepticus is always 
ominous, not amenable to treatment. and should lead to immediate with-
drawal of life-support

 5. An 18-year-old female presents to the emergency department with several 
months of progressive left-sided hearing loss and tinnitus. An MRI of the brain 
is performed, demonstrating bilateral enhancing dumbbell shaped lesions 
extending from the auditory canal to the cerebellopontine angle. Which of the 
following genetic disorders is associated with this finding?

 A. Von Hippel-Lindau syndrome
 B. Neurofibromatosis type II
 C. Tuberous sclerosis
 D. Schwannomatosis
 E. Alport syndrome
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 6. A 23-year-old female is brought to the emergency department by her boyfriend 
with difficulty breathing. She cannot provide her history, but her boyfriend 
states that she has asthma, although he is unsure of her medications. On physi-
cal exam the woman is noted to have nasal flaring, is diaphoretic, cannot lie flat, 
and is breathing at a rate of 40 breaths/minute. She is given short acting ß2 
agonist treatments with no obvious relief of her symptoms. Serial arterial blood 
gases are done and show a pCO2 that has increased from 25 to 40. What is the 
next best step in the patient’s management?

 A. Continue short-acting ß2 agonist treatment, as her pCO2 is normalizing, and 
continue observation in the emergency department

 B. Intubate the patient and admit to the ICU
 C. Administer intravenous corticosteroids and admit to the general medical 

ward
 D. Place the patient on non-invasive positive pressure ventilation and admit to 

the general medical ward
 E. Administer a long-acting ß2 agonist agent and admit to the general medical 

ward

 7. Cerebellar hypoplasia without displacement through the foramen magnum is 
best described as a:

 A. Chiari I malformation
 B. Chiari II malformation
 C. Chiari III malformation
 D. Chiari IV malformation
 E. Chiari V malformation

 8. A 77-year-old female with a history of hypertension, atrial fibrillation, and dia-
betes mellitus has recently been taken off of warfarin due to frequent falls and 
gait instability. She has not had any prior significant bleeding or ischemic 
events. A recent echocardiogram demonstrates moderate aortic regurgitation 
with grossly preserved systolic and diastolic function. Which of the following 
elements is not a stroke risk factor in this patient?

 A. Age
 B. Female gender
 C. Hypertension
 D. Diabetes mellitus
 E. Aortic regurgitation

 9. Which of the following is the most effective measure to prevent aspiration in an 
intubated patient?

 A. Elevation of the head of the bed
 B. Subglottic drainage
 C. Gastric volume monitoring
 D. Nasogastric tube placement
 E. Percutaneous endoscopic gastrotomy
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 10. Which of the following is a unique feature of Comprehensive Stroke Centers?

 A. Dedicated stroke unit availability
 B. 24/7 ability to administer tPA
 C. 24/7 interventional neuroradiology availability
 D. 24/7 CT angiography availability
 E. Ambulance receiving capability

 11. Which of the following segments of the internal carotid artery is farthest from 
its origin?

 A. Ophthalmic segment
 B. Petrous segment
 C. Cavernous segment
 D. Clinoid segment
 E. Lacerum segment

 12. A 44-year-old male is intubated secondary to a high-grade subarachnoid hem-
orrhage, and is admitted to the ICU. On the sixth postoperative day, he develops 
worsening hypoxemia and bilateral interstitial infiltrates on his chest x-ray, 
consistent with acute respiratory distress syndrome (ARDS). Which of the fol-
lowing interventions has not been demonstrated to improve outcomes in ARDS 
in a prospective randomized trial?

 A. Prone positioning
 B. Lung-protective ventilation
 C. Extracorporeal membrane oxygenation (ECMO)
 D. Neuromuscular blocking agents
 E. High-frequency oscillatory ventilation (HFOV)

 13. A 56-year-old female is currently intubated in the ICU following a left basal 
ganglia hemorrhage. The nurse reports the patient is having copious thick 
secretions, and you are considering initiating inhaled N-acetylcysteine therapy. 
What element of the patient’s past medical history may serve as a relative con-
traindication to this treatment?

 A. Amiodarine-induced pulmonary fibrosis
 B. Newly diagnosed metastatic adenocarcinoma of the lung
 C. Recent course of outpatient antibiotics for community-acquired 

pneumonia
 D. Poorly controlled asthma
 E. All of the above

 14. An 18-year-old female is currently being evaluated for amenorrhea. In addition, 
she endorses fatigue, cold intolerance, polyuria and dizziness upon standing. 
On examination, she is thin but appears well hydrated. Blood pressure and heart 
rate when supine are 90/60 mmHg and 80 beats/minute, respectively. When 
standing, they are 60/40 mmHg and 120 beats/minute, respectively. Pubic and 
axillary hair growth is sparse. Eye examination reveals an asymmetric 
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bitemporal hemianopsia. Imaging reveals a cystic, calcified suprasellar mass. 
Which of the following statements is true regarding the most likely diagnosis?

 A. Medical management is the mainstay of treatment
 B. Recovery of pituitary function is common
 C. This patient likely has the papillary subtype of this neoplasm
 D. This neoplasm has a bimodal age distribution
 E. This neoplasm arises from modified glial cells that reside in the infundibu-

lar neurohypophysis

 15. A 55-year-old female presents to the emergency department after collapsing at 
home. The patient was arguing with her husband before she suddenly became 
unresponsive. The patient is intubated, and a non-contrast head CT is performed 
(see Image 1). The patient then undergoes conventional angiography, revealing 
occlusion of the proximal bilateral middle cerebral and anterior cerebral arter-
ies with extensive collateral vessels noted. All of the following are true regard-
ing the most likely diagnosis except:

 A. The disease can be either congenital or acquired
 B. Patients may suffer recurrent infarcts, or remain completely asymptomatic
 C. There are no effective surgical interventions available
 D. It is more commonly seen in women than in men
 E. Patients may initially present with persistent headaches

Image 1 CT scan of the 
head
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 16. Which of the following may be used to treat a patient in the acute phase of 
thyroid storm?

 A. Propylthiouracil
 B. Lugol’s solution
 C. Propranolol
 D. Methimazole
 E. All of the above

 17. Diabetes insipidus (DI) can be caused by disorders in which of the following 
anatomic locations?

 A. Hypothalamic osmoreceptors
 B. Supraoptic nuclei
 C. Paraventricular nuclei
 D. Supraopticohypophyseal tract
 E. All of the above

 18. A 51-year-old female with a history of cirrhosis and chronic alcohol abuse pres-
ents to the ED with altered mental status for the past 12 h, and you suspect 
hepatic encephalopathy. The serum ammonia level is most likely above which 
of the following cutoffs?

 A. 75 μmol/L
 B. 90 μmol/L
 C. 150 μmol/L
 D. 200 μmol/L
 E. None of the above

 19. A 68-year-old female with nonvalvular atrial fibrillation and unknown antico-
agulant use is transferred by helicopter from an outside hospital with a 
2.5 × 2 × 2 cm spontaneous cerebellar hemorrhage. Her preintubation GCS was 
10 and she was electively intubated for transfer. Her family arrives shortly after 
and is requesting information regarding her prognosis. Which of the following 
is the most accurate estimate of her chances of survival?

 A. <1%
 B. 10%
 C. 25%
 D. 75%
 E. >99%

 20. The Stewart-Hamilton equation for estimating cardiac output via thermodilu-
tion is dependent on all of the following variables except:

 A. Volume of injected substance
 B. Temperature of injected substance
 C. Temperature of the patient’s blood
 D. Change in blood temperature over time
 E. Change in blood volume over time
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 21. Which of the following is not a form of dysautonomia?

 A. Postural orthostatic tachycardia syndrome (POTS)
 B. Multiple system atrophy
 C. Neurocardiogenic syncope
 D. Precordial catch syndrome
 E. Diabetic autonomic neuropathy

 22. A 70-year-old female presents with a Hunt-Hess 3 subarachnoid hemorrhage 
(SAH) and undergoes craniotomy and surgical clipping for a ruptured aneu-
rysm, in addition to ventriculostomy placement. Her postoperative head CT 
reveals significant retraction injuries, and mild cortical hemorrhage along the 
ventriculostomy tract. Which of the following is the most appropriate prophy-
lactic antiepileptic regimen?

 A. Phenytoin × 14 days
 B. Phenobarbital × 3 days
 C. Levetiracetam × 7 days
 D. Valproate × 14 days
 E. No antiepileptic prophylaxis is required at this time

 23. Which of the following correctly lists the various types of astrocytomas in 
ascending WHO grade (i.e., from least aggressive to most aggressive)?

 A. Fibrillary astrocytoma, pilocytic astrocytoma, anaplastic astrocytoma, glio-
blastoma mulitforme

 B. Pleomorphic xanthoastrocytoma, fibrillary astrocytoma, anaplastic astrocy-
toma, glioblastoma multiforme

 C. Anaplastic astrocytoma, fibrillary astrocytoma, subependymoma, glioblas-
toma multiforme

 D. Glioblastoma multiforme, subependymal giant cell astrocytoma, anaplastic 
astrocytoma, fibrillary astrocytoma

 E. Glioblastoma multiforme, fibrillary astrocytoma, pleomorphic xanthoastro-
cytoma, anaplastic astrocytoma

 24. A 29-year-old female presents to the ED after a suspected intentional drug 
overdose, and is intubated for airway protection. On exam, the patient has fixed, 
dilated pupils, and no brainstem reflexes whatsoever. Which of the following 
substances may be responsible for this patient’s exam?

 A. 3,4-Methylenedioxymethamphetamine (MDMA)
 B. Amitryptiline
 C. Clonidine
 D. Phencyclidine
 E. Synthetic cathinone

 25. A 73-year-female with a history of gait instability, frequent falls, and a recent 
subdural hematoma evacuation presents to the emergency room with fevers, 
lethargy and headaches for several days. A CT scan of the brain is performed, 
revealing vasogenic edema and a questionable area of hypodensity adjacent to 
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the surgical site. An MRI is currently pending. What is the most appropriate 
empiric antibiotic coverage at this time?

 A. Cefazolin and vancomycin
 B. Ceftriaxone, vancomycin and ampicillin
 C. Cefepime, vancomycin and metronidazole
 D. Imepenem and vancomycin
 E. Doripenem and clindamycin

 26. All of the following signs and symptoms may herald the onset of eclampsia in 
a pregnant patient except:

 A. Nystagmus
 B. Nausea
 C. Vomiting
 D. Headache
 E. Cortical blindness

 27. A 64-year-old male with a history of hypertension and chronic kidney disease 
is currently in the ICU with septic shock secondary to pyelonephritis. A central 
line is placed for hypotension and significant pressor requirements. A post- 
procedure chest x-ray is performed (see Image 2), and blood drawn from the 
line shows partial pressure of oxygen of 40 mmHg. The patient has a normal 
oxygen saturation on room air. Where is the tip of the catheter located?

 A. Aortic arch
 B. Right atrium
 C. Left subclavian artery
 D. Left atrium
 E. Aberrant superior vena cava

Image 2 X-ray of the 
chest
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 28. A 56-year-old male was at work when he noticed weakness and paresthesias in 
his right leg. His co-worker called 911, which had just started a new mobile 
stroke unit program. Which of the following has been demonstrated as a benefit 
of mobile stroke units?

 A. Decreases symptom onset to tPA time
 B. Allows patients to receive tPA without the need for a CT scan
 C. Allows for earlier identification of seizure activity and other stroke mimics
 D. Allows for patients to be treated at home without hospitalization
 E. Provides stroke care for rural areas that are long distances from the nearest 

hospital

 29. Which of the following is the most common cause of a false negative apnea test 
(i.e., a test that incorrectly concludes that brain death has not occurred)?

 A. Hyperdynamic precordium
 B. Electromagnetic interference
 C. Ictal activity
 D. Physician inattentiveness
 E. Severe hypocarbia

 30. Which of the following is the gold standard for the diagnosis of cerebral venous 
sinus thrombosis?

 A. CT venography
 B. CT angiography
 C. MR venography
 D. Conventional angiography
 E. Transcranial doppler

 31. Which of the following statements regarding scoring systems in subarachnoid 
hemorrhage is false?

 A. The Hunt-Hess scoring system is used to predict overall mortality
 B. The Fisher and modified Fisher scores are used to predict the risk of cere-

bral vasospasm
 C. The World Federation of Neurologic Surgeons (WFNS) grade is based on the 

Glasgow Coma Scale (GCS) and the presence or absence of focal deficits
 D. The HAIR score is based on the Hunt-Hess grade, aneurysm size, presence of 

intraventricular hemorrhage, and whether or not the patient experiences re-bleed
 E. All of the above are true

 32. A 40-year-old male has recently been diagnosed with a right frontal arteriove-
nous malformation (AVM) after an MRI was performed for the evaluation of 
recurrent headaches. Which of the following is the estimated risk of intracranial 
hemorrhage due to this lesion?

 A. 5% per lifetime
 B. 20% per lifetime
 C. <1% per lifetime
 D. 10% per year
 E. 2% per year
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 33. Which of the following is not an element of the quick Sepsis Related Organ 
Failure Assessment (qSOFA) score?

 A. Renal failure (creatinine >2.0 mg/dL)
 B. Altered mental status (Glasgow Coma Scale <15)
 C. Hypotension (systolic pressure <100 mmHg)
 D. Tachypnea (respiratory rate >22 breaths/minute)
 E. All of the above are elements of the qSOFA score

 34. A 54-year-old male with a history of appendiceal cancer on cisplatin is cur-
rently in the ICU following a fall and a traumatic subdural hemorrhage. On 
admission, his serum potassium is noted to be 2.6 mEq/L. You administer a 
total of 100  mEq of intravenous potassium over the next several hours. On 
repeat serum testing in the morning, the patient’s potassium is now 
2.7 mEq/L. Which of the following is most likely to reveal the cause of the 
patient’s hypokalemia?

 A. Check serum calcium
 B. Check serum magnesium
 C. Ask the nurse if the patient has been experiencing diarrhea overnight
 D. Ask the nurse if the patient has been experiencing vomiting overnight
 E. Assess for the presence of a pancreatic fistula

 35. A 45-year-old female with a history of epilepsy presents to the emergency 
department with altered mental status requiring intubation; a continuous elec-
troencephalogram (EEG) reveals severe diffuse background slowing with con-
tinuous generalized periodic discharges (GPDs) of variable triphasic 
morphology. You suspect that she is in non-convulsive status epilepticus 
(NCSE). Which of the following should be considered at this time?

 A. Hepatic impairment must be ruled out
 B. Renal impairment must be ruled out
 C. Major electrolyte abnormalities must be ruled out
 D. Benzodiazepines should be administered to see if the background becomes 

faster and more reactive
 E. All of the above

 36. A 54-year-old male with a history of severe paroxysmal hypertension is cur-
rently being evaluated for the presence of a pheochromocytoma. Which of the 
following is the most sensitive initial diagnostic test in this setting?

 A. Plasma free metanephrines
 B. Plasma catecholamines
 C. Urine catecholamines
 D. Urine vanillymandelic acid
 E. Any of the above are equally sensitive

 37. Which of the following medications requires a change in drug dosing during 
renal replacement therapy?

 A. Amphotericin B
 B. Vancomycin
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 C. Ceftriaxone
 D. Erythromycin
 E. Norepinephrine

 38. A 58-year-old female presents to the emergency department with dry cough, 
fever and rapidly progressive dyspnea over 1 week. She has a history of rheu-
matoid arthritis (RA) and is maintained on weekly methotrexate and daily pred-
nisone (which was increased to 30 mg starting 1 month ago for an acute flare). 
She takes no other medications. Her vital signs are as follows: blood pressure 
100/70 mmHg, heart rate 110 beats per minute, respirations 20 per minute, and 
temperature 38.0 °C. In the ED she develops progressive hypoxemia with oxy-
gen saturation 92% on 100% nonrebreather, and is increasingly diaphoretic. 
She is emergently intubated, and a chest x-ray post intubation shows extensive 
bilateral lung opacities. Which of the following should be administered at this 
time?

 A. Ceftriaxone and azithromycin
 B. Vancomycin and piperacillin-tazobactam
 C. Vancomycin, cefepime, and fluconazole
 D. Ceftriaxone, levofloxacin, and trimethoprim-sulfamethoxazole
 E. Tigecycline only

 39. A 45-year-old male with a history of diabetes mellitus and hypertension pres-
ents to the emergency room after a generalized tonic-clonic seizure that lasts 
approximately 2  min. His home medications include amlodipine, lisinopril, 
metformin, and glimepiride. He reports that he has been suffering from a “cold” 
and severe headaches for the past 4 days. A non-contrast CT of the brain is 
unremarkable. His admission laboratory values are as follows: sodium 
132 mEq/L, potassium 3.1 mEq/L, carbon dioxide 18 mEq/L, blood urea nitro-
gen (BUN) 18 mg/dL, and serum creatinine 1.1 mg/dL. A lumbar puncture is 
performed, and the patient is initiated on empiric antiviral therapy for suspected 
viral encephalitis. His medications on admission include: acyclovir 700 mg IV 
every 8 h, phenytoin 100 mg three times a day, lisinopril 10 mg daily, insulin 
glargine 20 IU units at bedtime, insulin sliding scale three times a day before 
meals, heparin 5000  IU every 8 h, and acetaminophen 325 mg every 4 h as 
needed for fever. On day 3 after admission, the patient’s laboratory values are 
as follows: sodium 136  mEq/L, potassium 3.2  mEq/L, carbon dioxide 
18 mEq/L, blood urea nitrogen (BUN) 70 mg/dL, and serum creatinine 2.3 mg/
dL. Which of the following is most likely responsible for this patient’s acute 
kidney injury?

 A. Phenytoin
 B. Acyclovir
 C. Acetaminophen
 D. Lisinopril
 E. Amlodipine
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 40. All of the following must be met in order to clear the cervical spine after trauma 
per NEXUS criteria except:

 A. No posterior midline tenderness
 B. No evidence of intoxication
 C. No focal neurological deficit
 D. No painful distracting injuries
 E. Age less than 65

 41. A 66-year-old male with a history of longstanding medical noncompliance, 
currently taking no medications, is brought to the hospital by his family mem-
bers for several weeks of progressive confusion and generalized weakness. The 
physical exam is most striking for the appearance of a diffuse, fine, white crys-
talline substance on the patient’s skin. Which of the following lab abnormalities 
should be expected?

 A. Elevated blood urea nitrogen (BUN)
 B. Elevated serum albumin
 C. Large numbers of schistocytes on the peripheral smear
 D. Markedly decreased serum potassium
 E. Severe metabolic alkalosis

 42. A 44-year-old male presents to the emergency department with a severe head-
ache and neck pain. He is found to have a small ruptured aneurysm of the ante-
rior communicating artery, and is deemed to be a candidate for both surgical 
and endovascular treatment. The patient is neurologically intact, and his family 
asks for your recommendation regarding treatment. Which of the following 
responses would be most appropriate?

 A. This patient should undergo surgical clipping of his aneurysm
 B. This patient should undergo endovascular coiling of his aneurysm
 C. In this patient population, both approaches are expected to have similar 

clinical outcomes
 D. This patient should undergo observation and medical management only at 

this time, and delayed treatment can be discussed at a later date
 E. This patient should undergo observation and medical management only at 

this time, with no treatment at a later date

 43. Which of the following is the optimal prophylactic antibiotic to administer 
prior to external ventricular drain placement (EVD) in a patient with no known 
drug allergies and no prior medical history?

 A. Ceftriaxone 1 g
 B. Vancomycin 1 g
 C. Clindamycin 300 mg
 D. Cefazolin 1 g
 E. Piperacillin/tazobactam 3.375 g
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 44. Patients with acute cervical spinal cord injury who require endotracheal intuba-
tion should preferentially have their airway managed through which of the fol-
lowing techniques?

 A. Fiberoptic oral bronchoscopic intubation
 B. Retrograde wire intubation
 C. Bougie-assisted direct laryngoscopy
 D. Video-assisted direct laryngoscopy
 E. Standard direct laryngoscopy

 45. Which of the following patients would most benefit from a trial of non-invasive 
positive pressure ventilation (NIPPV)?

 A. A 40-year-old male with hypoxemic respiratory failure due to pneumonia 
with an oxygen saturation of 90% on non-rebreather, tachypnea, and a 
blood pressure of 88/60 mmHg

 B. A 50-year-old female with an acute myocardial infarction, hypotension, and 
respiratory distress secondary to flash pulmonary edema

 C. A 67-year-old male with chronic obstructive pulmonary disease (COPD) 
with wheezing and hypercarbic respiratory failure

 D. A 75-year-old female with an acute hemorrhagic stroke, obtundation, and 
hypercarbic respiratory failure

 E. A 60-year-old male with alcohol intoxication, recurrent vomiting, and 
respiratory distress due to aspiration pneumonia

 46. You are currently evaluating a 44-year-old female with a history of neurosar-
coidosis who has previously maintained on corticosteroid therapy, but has now 
been slowly decompensating over the last several weeks. All of the following 
may be treatment options at this time except:

 A. Cyclosporine
 B. Methotrexate
 C. Azothioprine
 D. Whole-brain radiation therapy
 E. Folinic acid, fluorouracil, and oxaliplatin (FOLFOX)

 47. A 55-year-old male is admitted to the hospital for fatigue and progressive dif-
ficulty breathing. He has a history of advanced alcoholic cirrhosis, but is cur-
rently not on any therapy due to noncompliance. He has no history of tobacco 
use and denies fever, cough or chest pain. He is afebrile, with vital signs as 
follows: pulse rate 100 beats/minute, respiratory rate 32 breaths/minute, blood 
pressure 96/42  mmHg, O2 saturation of 95% on 2  L/min via nasal cannula. 
Physical exam reveals stigmata of liver failure but no frank ascites. A chest 
x-ray is performed, showing a large right pleural effusion. An esophagogastro-
duodenoscopy (EGD) reveals esophageal and gastric varices. Therapeutic tho-
racentesis returns 3 L of clear light yellow fluid with the following analysis: 
total protein 2.0 g/dL, albumin 1.0 g/dL, lactate dehydrogenase (LDH) 100 IU/L, 
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glucose 130 mg/dL. His serum protein is 5.5 g/dL, serum albumin is 2.9 g/dL, 
and serum LDH is 270 IU/L. What type of pleural effusion is present?

 A. Transudative
 B. Exudative
 C. Infectious
 D. Mixed
 E. Indeterminate

 48. A 55-year-old male on warfarin for a mechanical mitral valve develops acute 
onset right facial pain which is described as severe burning. Shortly after, he 
also develops vertigo, nausea, and vomiting. On exam, his blood pressure is 
160/84. His neurologic exam demonstrates horizontal nystagmus, intact motor 
function, decreased pain and temperature sensation in the right face, left arm 
and left leg, and moderate right arm ataxia. Your medical student accompanies 
the patient to the CT scanner, and returns excited to have identified a 1  cm 
intraparenchymal hemorrhage; however, he is unable to describe the location. 
What is the most likely location and most appropriate management?

 A. Right cerebellum; reversal of anticoagulation and medical management of 
intracranial (ICP) crises

 B. Right cerebellum; reversal of anticoagulation and surgical decompression
 C. Right medulla; reversal of anticoagulation and medical management of ICP 

crises
 D. Right medulla; reversal of anticoagulation and surgical decompression
 E. Right medulla; maintenance of anticoagulation is this is likely hemorrhagic 

conversion of an embolic infarct

 49. Which of the following statements is true regarding the CRASH-2 trial and the 
use of tranexamic acid (TXA) in the setting of acute trauma?

 A. Decreased mortality due to bleeding events in the TXA group, but no differ-
ence in overall mortality

 B. Significant increase in vascular occlusion events in the TXA group
 C. No difference in need for surgery or transfusion between the two groups
 D. Decreased overall mortality in the placebo group
 E. The number needed to treat (NNT) is about 67

 50. A 79-year-old 50 kg female is currently in the ICU with cardiogenic shock and 
hypoxemic respiratory failure secondary to massive pulmonary edema. A foley 
catheter was placed on admission, and strict intakes and outputs are being mon-
itored. According to the RIFLE (Risk, Injury, Failure, Loss, End-stage) criteria, 
a 24 h urine output below what threshold would qualify as renal failure?

 A. 150 cc
 B. 250 cc
 C. 300 cc
 D. 500 cc
 E. 625 cc
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 51. A 48-year-old woman with a history of hypertension and allogeneic renal trans-
plant presents to the emergency department with tonic-clonic seizures. In 
reviewing patient’s medical history, you discover that she has been on a stable 
regimen of tacrolimus 1 mg twice daily, mycophenolate mofetil 500 mg orally 
twice daily, and prednisone 5 mg daily. The patient is also on hydrochlorothia-
zide 25 mg daily for management of her hypertension, as well as fluconazole 
100  mg daily for treatment of candida esophagitis started approximately 
10 days ago. Her blood pressure on arrival is 138/66 mmHg, and the patient’s 
husband states that she has been compliant with her home medication regimen. 
Which of the following is the most likely explanation for this patient’s 
seizures?

 A. Occult cerebral neoplasm
 B. Fluconazole-induced lowering of the seizure threshold
 C. Supratherapeutic tacrolimus level
 D. Adverse reaction to mycophenolate mofetil
 E. Hypertensive emergency

 52. A 38-year-old female presents to the ED with generalized weakness of the 
limbs and oropharyngeal muscles, and a decreased negative inspiratory force 
(NIF). She is diffusely weak on exam, worse distally, and is nearly areflexic. 
A presumptive diagnosis of Guillain-Barre syndrome (GBS) is made, and she 
is admitted to the ICU for monitoring of her respiratory status. Unfortunately, 
she continues to deteriorate, and requires intubation 2  h after admission. 
Disease- modifying therapy is being considered, and your resident wants to 
know whether plasma exchange or intravenous immunoglobulin (IVIG) 
would be more beneficial for this patient. Which of the following statements 
is true?

 A. Glucocorticoids should be trialed prior to initiation of either therapy
 B. IVIG is preferred for campylobacter-associated GBS
 C. The American Academy of Neurology (AAN) does not recommend plasma 

exchange for ambulatory patients
 D. IVIG would be as effective as plasma exchange in this patient
 E. Plasma exchange must be started within 7 days of symptom onset to be 

beneficial

 53. A 34-year-old 90 kg male firefighter is admitted to the burn unit following 
circumferential second and third degree burns to his bilateral lower extremi-
ties, abdomen, and chest. He is intubated and mechanically ventilated, and 
you are called to the bedside because his ventilator is alarming. It displays a 
peak inspiratory pressure of 48 cm H2O. You perform an inspiratory pause 
maneuver, and it displays a plateau pressure of 42 cm H2O. The current ven-
tilator settings are: tidal volume 600 mL, respiratory rate 18/minute, positive 
end-expiratory pressure (PEEP) 5 cm H2O, oxygen fraction 0.6. His heart rate 
is 120 beats/minute, blood pressure 93/50 mmHg, respiratory rate 30 breaths/
minute, oxygen saturation 95%. He is fully awake and appears extremely 
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agitated, with diminished breath sounds bilaterally. What is the next most 
appropriate intervention?

 A. Initiate lung-protective ventilation strategy, starting with 6  mL/kg ideal 
body weight

 B. Perform urgent escharotomy
 C. Perform bilateral needle thoracostomy
 D. Begin continuous cisatricurium infusion
 E. Extubate the patient

 54. A 45-year-old male patient with a history of epilepsy due to intracranial metas-
tasis is admitted to the ICU for status epilepticus. The patient is currently on 
three antiepileptic medications, a propofol infusion, and is on video EEG which 
demonstrates a burst suppression pattern. It has now been 5 days, and you are 
concerned that the patient may be experiencing propofol infusion syndrome 
(PRIS). The following clinical or laboratory features are consistent with PRIS 
except:

 A. Tachycardia
 B. Decreasing serum bicarbonate
 C. Increasing serum creatinine
 D. Hyperlipidemia
 E. All of the above

 55. In the intracranial pressure (ICP) waveform shown (see Image 3), which of the 
following is indicated by the waveform morphology?

 A. Impaired brain compliance
 B. Intravascular volume depletion
 C. Normal intracerebral pressure
 D. Intracranial hypotension
 E. None of the above

Image 3 ICP waveform 
tracing

Exam 3 Questions



111

 56. A 77-year-old male presents to the emergency department after a fall from a 
ladder. Paramedics report that the patient was initially speaking to them after 
the incident, but was confused, with 2 mm equal reactive pupils. On exam, the 
patient now has nonreactive, midpoint pupils, with abnormal extension of the 
upper extremities to painful stimulation. The plantar reflex is upgoing bilater-
ally. His vital signs are as follows: temperature 37.8  °C, blood pressure 
191/103 mmHg, pulse rate 48 beats/minute, respiratory rate 28 breaths/minute. 
Which herniation syndrome is most likely present?

 A. Central
 B. Upward
 C. Uncal
 D. Medullary
 E. Tonsillar

 57. A 71-year-old female is currently intubated in the ICU following a large isch-
emic right middle cerebral artery infarct. The patient begins to experience 
intractable hiccups while on the ventilator, which are intermittently triggering 
unwanted ventilator breaths. All of the following may be used in this patient’s 
condition except:

 A. Erythromycin
 B. Metoclopramide
 C. Baclofen
 D. Chlorpromazine
 E. Haloperidol

 58. A 69-year-old male with a history of benign prostatic hyperplasia and a chronic 
indwelling foley catheter is currently intubated in the ICU after a severe trau-
matic subdural hemorrhage. On the seventh hospital day, the patient develops a 
high fever; urine cultures indicate the presence of extended-spectrum ß- lactamse 
(ESBL)-producing enterobacteriaceae. Which of the following would be rea-
sonable empiric treatment options at this time?

 A. Ceftriaxone
 B. Cefotaxime
 C. Aztreonam
 D. Doripenem
 E. All of the above

 59. Which of the following pairs of paraneoplastic syndromes and autoantibody 
targets is correct?

 A. Myasthenia gravis: voltage-gated calcium channels
 B. Lambert-Eaton syndrome: muscle-specific tyrosine kinase (MuSK) 

receptors
 C. Autoimmune autonomic neuropathy: ganglionic acetylcholine receptors
 D. Isaacs syndrome: acetylcholine receptors
 E. Inflammatory myopathy: N-methyl D-aspartate (NMDA) receptors
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 60. A 61-year-old male currently hospitalized following a transient ischemic attack 
(TIA) is complaining of hives and pruritus following the administration of cef-
triaxone. You later discover the patient had a documented cephalosporin allergy. 
Which of the following is true regarding these types of medical errors?

 A. The majority of physicians report covering up a mistake at some point in 
their careers

 B. 75% of nurses reported knowing about a medication error and not saying 
anything about it

 C. Tens of thousands of deaths each year can be attributed to preventable errors
 D. 66% of patients will experience a medical error in a given year
 E. A single person can often be identified as the cause of a medical error

 61. Which of the following antibiotics cannot be administered via the intraventricu-
lar route?

 A. Ceftriaxone
 B. Gentamicin
 C. Vancomycin
 D. Amikacin
 E. Polymyxin B

 62. Which of the following is true regarding cerebral blood flow (CBF), cerebral 
blood volume (CBV), and mean transit time (MTT) in CT perfusion imaging?

 A. CBV = CBF × MTT
 B. CBV = CBF + MTT
 C. MTT = CBF + CBV
 D. MTT = CBF × CBV
 E. CBF = MTT × CBV

 63. Which of the following is true regarding the Confusion Assessment Method for 
the ICU (CAM-ICU) scoring system?

 A. It can be used in patients with a full range of Richmond Agitation and 
Sedation Scale (RASS) scores, from +4 to −5

 B. It involves the use of the Letters Inattention Test
 C. It does not take into account disorganized thinking
 D. It is graded on a scale of +4 to −5
 E. It was originally designed to be used only in the setting of acute stroke

 64. Hypertensive emergency is best defined as end-organ dysfunction in the setting 
of a systolic blood pressure of at least:

 A. 120 mmHg
 B. 140 mmHg
 C. 160 mmHg
 D. 180 mmHg
 E. 200 mmHg
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 65. Which of the following statements regarding renal replacement therapy is 
incorrect?

 A. In the critically ill patient, renal replacement therapy should be initiated 
early

 B. The time-honored criteria for initiation of renal replacement therapy in patients 
with chronic renal failure are appropriate to use in critically ill patients

 C. There is no compelling evidence that continuous renal replacement therapy 
(CRRT) is superior to intermittent hemodialysis

 D. The slow and steady clearance of continuous renal replacement therapy 
allows lower average serum urea levels than intermittent therapies and 
avoids dangerous peaks of solute increase

 E. In dialysis, water is removed through the process of ultrafiltration, whereas 
unwanted solutes are removed by the process of diffusion

 66. A 40-year-old female presents with sudden onset severe headache, maximal in 
intensity at onset, accompanied by photophobia, nausea, and vomiting. Her 
medical history is notable for depression, for which she was recently started on 
sertraline. Her examination is notable for a blood pressure of 160/90 mmHg, but 
otherwise normal physical and neurologic examination. Neuroimaging reveals 
superficial subarachnoid blood in bilateral posterior frontal convexities and mul-
tiple areas of vessel narrowing in branches of the posterior and anterior cerebral 
arteries, with no other vascular abnormalities. Laboratory data,  including eryth-
rocyte sedimentation rate and c-reactive protein, are all within normal limits. 
Which of the following is true regarding this patient’s most likely diagnosis?

 A. This entity is more common in males
 B. Headaches may be treated with sumatriptan
 C. Glucocorticoids are the mainstay of treatment
 D. Most patients have complete resolution of their symptoms and radiographic 

findings
 E. All of the above

 67. A 45-year-old female is currently intubated in the ICU following an acute 
asthma exacerbation. She was hospitalized for her asthma several weeks ago 
and was treated with ceftriaxone for a superimposed pneumonia at that time. 
She is sedated and paralyzed, and receiving both intravenous steroids and 
inhaled albuterol. On admission, her chest x-ray is clear, and laboratory values 
are within normal limits. On hospital day 3, her temperature increases to 
38.3 °C, she has new leukocytosis, and the nurse notices increased thick secre-
tions. A new hazy right lower lobe opacity is seen on repeat chest x-ray. 
According to Infectious Disease Society of America (IDSA) guidelines, which 
of the following is the ideal way to diagnose ventilator-associated pneumonia 
in this patient?

 A. Bronchoscopy with protected specimen brush culture
 B. Bronchoalveolar lavage with quantitative culture
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 C. Endotracheal aspirate and culture
 D. Serum procalcitonin level
 E. Serum C reactive protein level

 68. Regarding transcranial doppler (TCD) ultrasonography, the Lindegaard ratio 
refers to:

 A. Mean middle cerebral artery (MCA) velocity divided by ipsilateral anterior 
cerebral artery (ACA) velocity

 B. Mean MCA velocity divided by ipsilateral internal carotid artery (ICA) velocity
 C. Mean MCA velocity divided by contralateral MCA velocity
 D. Mean ACA velocity divided by contralateral ACA velocity
 E. Mean ACA velocity divided by ipsilateral ICA velocity

 69. Which of the following statements regarding neoplastic meningitis is true?

 A. It is referred to as carcinomatous meningitis when it occurs in the setting of 
a hematologic malignancy

 B. Melanoma is the most commonly encountered cause of leptomeningeal 
disease

 C. Cranial nerve palsies are common findings
 D. CSF sampling may be necessary up to four times in order to ensure the pres-

ence of malignant cells
 E. Carcinomas of unknown primary constitute approximately 25% of cases

 70. Which of the following calcium channel blockers is not available as a titratable 
continuous infusion?

 A. Clevidipine
 B. Nimodipine
 C. Nicardipine
 D. Diltiazem
 E. All of the above are available as a continuous infusion

 71. A 41-year-old male is currently intubated and mechanically ventilated in the 
ICU while recovering from severe community-acquired pneumonia, and you 
have decided to extubate the patient. The set tidal volume is 500 mL, and you 
deflate the cuff on the endotracheal tube. An expiratory tidal volume below 
which cutoff is least likely to result in post-extubation stridor?

 A. 500 mL
 B. 475 mL
 C. 400 mL
 D. 300 mL
 E. 200 mL

 72. Which of the following infectious pathogens is least likely to trigger an episode 
of Guillain-Barre syndrome?

 A. Campylobacter jejuni
 B. Mycoplasma pneumoniae
 C. Cytomegalovirus (CMV)
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 D. Epstein-Barr virus (EBV)
 E. Respiratory syncitial virus (RSV)

 73. Regarding continuous electroencephalography (cEEG), relative alpha variabil-
ity may be used to predict the onset of which of the following?

 A. Nonconvulsive status epilepticus
 B. Alpha coma
 C. Hypoactive delerium
 D. Cerebral salt wasting
 E. Cerebral vasospasm

 74. A 65-year-old female presents to the emergent department with progressive weak-
ness and increasing dyspnea. She has had nasal congestion, a sore throat, and a 
mild cough for the last several days. On further questioning, she reports exhaustion 
with routine chores such as combing her hair, as well as blurry vision that is worse 
at the end of the day. She has had a 10 lb weight loss in the last month, and is hav-
ing difficulty chewing her food while eating meals. She is febrile to 39 °C, tachy-
pneic, and has audible secretions. Her oxygen saturation is noted to be 88% on 
room air, and an arterial blood gas shows the following: pH 7.32, PO2 70 mmHg, 
PCO2 75 mmHg. A chest x-ray shows a left lower lobe opacity and a small left 
pleural effusion. Which of the following should be performed next?

 A. Intubate the patient
 B. Initiate noninvasive positive pressure ventilation
 C. Check her negative inspiratory force (NIF) and vital capacity
 D. Perform diagnostic thoracentesis
 E. Arrange for plasmapharesis

 75. All of the following are proposed mechanisms of benefit in the use of neuro-
muscular blocking agents in the care of adults with severe acute respiratory 
distress syndrome (ARDS) except:

 A. Reduction in oxygenation consumption
 B. Reduction in breath stacking
 C. Decrease in delivered alveolar pressure
 D. Improvement in patient-ventilator synchrony
 E. Improved matching of target and delivered tidal volumes

 76. Which of the following is correct regarding deep venous thrombosis (DVT) pro-
phylaxis for patients admitted to the hospital after acute spinal cord injuries?

 A. Begin prophylaxis with unfractionated subcutaneous heparin within 24 h of 
injury

 B. Begin prophylaxis with low molecular weight heparin within 72 h of injury
 C. Begin prophylaxis with unfractionated subcutaneous heparin within 7 days 

of injury
 D. Withhold prophylactic anticoagulation from time of injury until surgery is 

complete
 E. Consider placing an IVC filter in the majority of acute SCI patients at time 

of surgery
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 77. A 72-year-old female presents who has been hospitalized for community- 
acquired pneumonia begins to complain of severe midsternal chest pressure. A 
bedside EKG is performed, demonstrating 2–3 mm of ST elevation in the infe-
rior leads. In addition to activating the cardiac catheterization lab, you prepare 
to administer aspirin and a loading dose of clopidogrel. Which of the following 
is true regarding a 600 mg loading dose of clopidogrel as compared to a 300 mg 
loading dose?

 A. Lower risk of adverse cardiac events, higher risk of major bleeding 
events

 B. Lower risk of adverse cardiac events, no difference in bleeding risk
 C. No difference in adverse cardiac events, higher risk of major bleeding events
 D. No difference in adverse cardiac events, no difference in bleeding risk
 E. Studies have not previously compared the two loading doses

 78. Approximately what percentage of patients with spontaneous subarachnoid 
hemorrhage will have normal cerebral angiography?

 A. 1%
 B. 5%
 C. 20%
 D. 50%
 E. 75%

 79. An 84-year-old male is currently receiving empiric antibiotic treatment for sus-
pected iatrogenic ventriculitis. Immediately after the first dose of antibiotics are 
administered, the patient develops a confluent, intensely pruritic erythematous 
rash on the face, neck, and upper torso. The patient remains hemodynamically 
stable, and his symptoms resolve within a few hours with conservative manage-
ment. Which of the following antibiotics is most likely responsible for this 
patient’s symptoms?

 A. Ceftriaxone
 B. Metronidazole
 C. Piperacillin/tazobactam
 D. Meropenem
 E. Vancomycin

 80. A 54-year-old 70 kg male with a history of atrial fibrillation is currently in the 
ICU following an acute ischemic infarct with endovascular clot retrieval. He is 
currently poorly rate controlled, with a heart rate fluctuating between 130 and 
160 beats/minute. His last blood pressure was 102/44 mmHg. You decide to 
initiate an amiodarone bolus and continuous infusion. Assuming the patient 
does not receive any repeat bolus dosing, approximately how much amiodarone 
will this patient require in the next 24 h?

 A. 150 mg
 B. 300 mg
 C. 625 mg
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 D. 750 mg
 E. 1050 mg

 81. A 60-year-old female with systolic heart failure is intubated and mechanically 
ventilated for septic shock due to aspiration pneumonia. You decide to increase 
positive end-expiratory pressure (PEEP) to improve alveolar recruitment and 
oxygenation. Which of the following effects should be expected?

 A. Increase in venous return
 B. Decrease in urine output
 C. Increase in left ventricular afterload
 D. Decrease in right ventricular afterload
 E. Decrease in functional residual capacity (FRC)

 82. Which of the following is the diagnostic test of choice to confirm compartment 
syndrome?

 A. Manometry
 B. Compression/duplex ultrasonography
 C. Contrast-enhanced CT
 D. Contrast-enhanced MRI
 E. Conventional angiography

 83. Which of the following classic pairs of EKG leads and cardiac territories is 
correct?

 A. II, III, aVF—anterior
 B. V3, V4—inferior
 C. V1, V2—septal
 D. I, aVL—inferior
 E. V5, V6—inferior

 84. A 62-year-old male with a history of COPD, atrial fibrillation on warfarin, and 
hypertension presents to the emergency department for acute onset of head-
ache, nausea, vomiting, and gait instability. A head CT demonstrates a 3.4 cm 
cerebellar hemorrhage without intraventricular extension. Laboratory studies 
demonstrate an INR of 2.5. The patient is given vitamin K and 4-factor pro-
thrombin complex concentrate (PCC) and admitted to the ICU for frequent 
neurologic checks. Six hours later, he develops progressive lethargy, although 
he is still arousable and protecting his airway. A stat repeat head CT shows no 
rebleed, but compression of the fourth ventricle associated with moderate 
hydrocephalus. His INR is currently normal. According to guidelines from the 
American Stroke Association (ASA) and American Heart Association (AHA), 
what treatment is currently indicated?

 A. 250 cc infusion of 3% saline
 B. 1 g/kg mannitol infusion
 C. Suboccipital craniotomy and decompression
 D. Lumbar puncture
 E. External ventricular drain (EVD) placement
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 85. A 47-year-old female who has just undergone cervicothoracic spine surgery has 
been admitted to your ICU. The surgeon signs out an estimated blood loss of 
750 mL, along with several episodes of hypotension during the surgery. The 
patient has a history of chronic kidney disease, and you are following the serum 
creatinine closely. Which of the following statements regarding the use of cre-
atinine as a marker for acute kidney injury (AKI) is correct?

 A. Serum creatinine is a predictable marker for renal failure in the first 2–4 h 
of injury

 B. The absolute level of serum creatinine always reflects the severity of the 
underlying kidney damage

 C. The rate of increase in serum creatinine is related to baseline kidney 
function

 D. Serum creatinine is an accurate marker for structural renal damage
 E. The use of serum creatinine to assess the severity of AKI is unaffected by 

patient nutrition or medication effects

 86. A “lung point sign” on bedside ultrasonography is highly specific for which of 
the following?

 A. Pulmonary edema
 B. Pleural effusion
 C. Atelectasis
 D. Pneumothorax
 E. Empyema

 87. Which of the following may be used to control shivering in patients undergoing 
targeted temperature management (TTM)?

 A. Buspirone
 B. Fentanyl
 C. Dexmedetomidine
 D. Cisatracurium
 E. All of the above

 88. A 70-year-old male with a new diagnosis of lung cancer is admitted to the neu-
rology service for new onset right-sided weakness. During the initial work up, 
he starts to have significant hemoptysis. Computed tomography (CT) of the 
chest without contrast shows multiple bilateral lung masses. The patient’s oxy-
gen saturation drops to 88% on room air as he continues to cough up bright red 
blood, and he is eventually intubated and transferred to the ICU. Bronchoscopy 
is performed, and shows blood coming from the right lower lobe, with the left 
lung being completely clear. How should this patient be positioned?

 A. Left side down
 B. Right side down
 C. Alternating left and right side down every 4 h
 D. Prone position
 E. Fowler’s position
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 89. Which of the following is true regarding flail chest injuries?

 A. The most common cause of death is secondary to hemothorax
 B. The mortality rate for this injury may be as high as 25%
 C. Early operative intervention has been shown to reduce morbidity and mortality
 D. The high risk of secondary infection usually dictates the use of prophylactic 

antibiotics
 E. None of the above

 90. A 33-year-old male with a history of bicuspid aortic valve and childhood 
asthma is currently in the ICU following elective clipping of an incidentally 
discovered middle cerebral artery (MCA) aneurysm. The patient begins to com-
plain of sharp substernal chest pain radiating to his shoulder blades that is 
severe in intensity, associated with diaphoresis and lightheadedness. Which of 
the following is the most likely diagnosis?

 A. Acute myocardial infarction
 B. Valve failure and severe aortic regurgitation
 C. Myocardial papillary muscle rupture
 D. Endocarditis with secondary valvular stenosis
 E. Aortic dissection

 91. Which of the following is not a defining feature of thrombotic thrombocytope-
nic purpura (TTP)?

 A. Low platelet count
 B. Fever
 C. Presence of schistocytes
 D. Elevated international normalized ratio (INR)
 E. Hallucinations

 92. You are a spectator at a high school football game when lightning strikes one of 
the goalposts. A 34-year-old male standing approximately 10 ft away immedi-
ately collapses, and you rush to render aid. He is apneic, pulseless, and unre-
sponsive. Which of the following is true regarding his condition?

 A. He is most likely in asystole
 B. He is most likely in pulseless electrical activity
 C. His chances of resuscitation, even with immediate aid, are poor
 D. His chances of neurologic recovery, even with immediate resuscitation, are poor
 E. CPR should be withheld while awaiting the nearest defibrillator

 93. Which of the following antiepileptic medications may result in a markedly 
increased international normalized ratio (INR) when used in conjunction with 
warfarin?

 A. Valproic acid
 B. Phenytoin
 C. Levetiracetam
 D. Zonisamide
 E. Phenobarbital
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 94. Which of the following is the preferred diagnostic modality in a patient with 
abdominal pain, hemodynamic instability, and suspected hollow viscous injury 
following blunt abdominal trauma?

 A. Exploratory laparotomy
 B. Bedside focused assessment with sonography in trauma (FAST) exam
 C. Contrast-enhanced CT scan
 D. Diagnostic peritoneal lavage
 E. Plain radiography with specific attention to the presence of free air

 95. A 50-year-old male with a history of metastatic renal cell carcinoma presents to 
the emergency department with exertional dyspnea. There is no edema of the 
lower extremities on exam, and the lung fields are grossly clear. Vital signs are 
unremarkable except for an oxygen saturation of 93% on room air. A complete 
blood count, metabolic profile, and cardiac enzymes are all within normal lim-
its. A bedside echocardiogram is unremarkable. A computed tomography (CT) 
angiogram of the chest is performed (see Image 4). Which of the following 
should be performed next?

 A. Cardiothoracic surgery consult
 B. Anticoagulation with intravenous heparin infusion
 C. Administration of systemic thrombolytics
 D. Endobronchial ultrasound with transbronchial needle aspiration
 E. Noncontrast CT of the head

Image 4 CT angiogram of 
the chest
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 96. Which of the following is the mechanism of action of the anticonvulsant 
levetiracetam?

 A. Calcium channel inhibition
 B. Sodium channel inhibition
 C. GABA potentiation
 D. NMDA inhibition

 E. Potassium channel modulation

 97. A 73-year-old female is currently in the ICU following a craniotomy and clip-
ping of a left middle cerebral artery aneurysm. The patient presented with an 
atraumatic subarachnoid hemorrhage, and an external ventricular drain (EVD) 
was placed in the emergency department. The patient’s postoperative course 
has been uneventful, and the EVD has now been clamped for the last 12 h. The 
patient is now complaining of a severe headache, with intracranial pressure 
(ICP) readings fluctuating between 25 and 40. The neurologic exam us other-
wise unremarkable. Laboratory findings from this morning indicate a serum 
sodium of 144 mEq/L and a serum osmolarity of 310 mOsm/kg. Which of the 
following should be performed next?

 A. Administer mannitol
 B. Administer hypertonic saline
 C. Urgent non-contrasted computed tomography (CT) of the head
 D. Send cerebrospinal fluid for culture and gram stain
 E. Open the EVD

 98. A 62-year-old female with a history of hypertension and coronary artery dis-
ease is currently recovering from a cardiac catheterization and stent placement 
in the left main coronary artery. On post-catheterization day 2, the patient 
begins to complain of right groin pain at the catheterization puncture site. 
Vital signs are unremarkable. Mild ecchymosis is present without overt hema-
toma, and distal pulses are in tact. Which of the following should be per-
formed next?

 A. Venous duplex ultrasonography of the right lower extremity
 B. Arterial duplex ultrasonography of the right lower extremity
 C. CT of the pelvis with special attention to the retroperitoneum
 D. Urgent return to the cardiac catheterization suite
 E. Bedside echocardiography

 99. A 71-year-old male is currently intubated in the ICU while being treated for 
status epilepticus. He has been receiving subcutaneous enoxaparin for deep 
vein thrombosis (DVT) prophylaxis. On day 6 of his ICU stay, his platelet 
count has dropped from 220 × 103/μL (on admission) to 44 × 103/μL. He has 
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also developed a DVT in his right lower extremity despite enoxaparin therapy. 
There is high suspicion that the patient may be suffering from heparin-induced 
thrombocytopenia (HIT), with no reasonable alternative explanation for the 
patient’s low platelet count. According to the 4T score, all of the following 
elements of his history place him at a high risk of testing positive for HIT 
except:

 A. Age >65 years old
 B. Timing of platelet fall
 C. Degree of platelet fall
 D. Development of DVT despite prophylaxis
 E. No reasonable alternative to explain the patient’s thrombocytopenia

 100. A 75 year-old male with Hodgkin’s lymphoma on chemotherapy presents to 
the emergency department with cough, fever and right sided chest pain for 
3 days. A contrast-enhanced chest CT is performed (see Image 5). He is started 
on broad spectrum antibiotics, but shows no clinical improvement over the 
next several weeks with persistent fever and elevated white count. What is the 
next best step in this patient’s management?

 A. Open surgical drainage
 B. Continue antibiotics and monitor for clinical improvement
 C. Insert a pigtail catheter
 D. Perform thoracentesis
 E. Chest physiotherapy

Image 5 Contrast-
enhanced CT of the chest
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 Exam 3 Answers

Then fail not most carefully to peruse the books of the Greek, Arabian, and Latin physi-
cians, not despising the Talmudists and Cabalists; and by frequent anatomies, get thee the 
perfect knowledge of that other world, called the microcosm, which is man.

Francois Rabelais
(1494–1553)

 1. The correct answer is C. The Barrow classification system breaks carotid 
cavernous fistulae down into four subtypes. Type A shunts are direct commu-
nications between the ICA and the cavernous sinus. Types B, C, and D are 
indirect shunts involving branches of the ICA, ECA, and both ICA/ECA, 
respectively. Type A lesions are high flow, while Types B, C and D lesions are 
low flow. Type D lesions account for the majority of cases.

 2. The correct answer is A. This patient has central neurogenic hyperventilation 
(CNH), which is a rare condition that results in hyperventilation persisting in 
sleep and resulting in low PaCO2, high PaO2, and a high pH in the absence of 
any pharmacologic or metabolic conditions. It has been hypothesized that 
CNH results from uninhibited stimulation of both the inspiratory and expira-
tory centers in the pons and medulla. Cheyne-Stokes respiration is a more 
regular crescendo-decrescendo breathing followed by periods apnea. 
Apneustic breathing is a sustained deep inspiration lasting few seconds fol-
lowed by rapid exhalation and a brief post expiratory pause. Ataxic breathing 
is another rare breathing pattern consisting of erratic rate and depth of breath-
ing, interspersed with episodes of apnea. Ataxic breathing is one of the few 
true localizing breathing patterns, and should always raise the suspicion of a 
medullary infarct. Cluster breathing consists of irregular clusters of breaths 
followed by apneic periods of variable duration.

 3. The correct answer is C. A significant number of patients with TCD eleva-
tion will never develop ischemia, even in the absence of any intervention. 
Given the lack of clinical symptoms, aggressive fluid resuscitation and blood 
pressure augmentation may harm this patient. Instead, volume repletion as 
needed based on hemodynamic monitoring is preferred. Conventional angiog-
raphy is traditionally reserved for significant delayed ischemic neurologic 
deficits with intention to treat vasospasm intra-arterially.

 4. The correct answer is C. Myoclonic status is associated with a broad range 
of brain injuries, including anoxic brain injury, toxic-metabolic encepha-
lopathies, and exacerbations of certain epilepsy syndromes. The clinical pre-
sentation and significance of frequent myoclonic jerks differs greatly by 
etiology. Controversies persist about prognostic significance and manage-
ment of myoclonic status epilepticus following anoxic brain injury, but 
recent data suggest that in the era of therapeutic hypothermia, postanoxic 
myoclonic status epilepticus may not be as ominous a sign as previously 
thought [1]. Valproate and benzodiazepines are the most successful agents 
for myoclonic status. In the context of anoxia, when myoclonus represents 
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the erratic last sparks of disseminated neuronal populations, benzodiaze-
pines will mask the behavioral correlate with no impact on recovery; this 
may serve an appropriately palliative purpose (primarily for the benefit of 
the family).

 5. The correct answer is B. The clinical scenario is suspicious for bilateral ves-
tibular schwanommas, which is associated with neurofibromatosis type II. 
Von Hippel-Lindau syndrome in the nervous system presents as hemangio-
blastomas, primarily involving the cerebellum, retina, and spinal cord. Those 
affected with tuberous sclerosis are at risk for cortical tubers, subependymal 
nodules, and subependymal giant cell astrocytomas (SEGAs). 
Schwannomatosis is a rare condition associated with noncutaneous schwan-
nomas involving spinal, peripheral, and cranial nerves in the absence of ves-
tibular nerve involvement. Alport syndrome is a rare form of inherited collagen 
dysfunction resulting in hearing loss and renal failure.

 6. The correct answer is B. This patient is in status asthmaticus and severe 
respiratory distress. These patients will often present hypocapnic secondary to 
hyperventilation. “Normalization” of the pCO2 is an ominous sign, and 
 portends impending respiratory failure. Therefore, this patient should be intu-
bated immediately and admitted to the ICU.

 7. The correct answer is D. Chiari malformations can be broadly described as 
follows: I—displacement of the cerebellar tonsils through the foramen mag-
num; II—displacement of the medulla and vermis through the foramen mag-
num, usually in conjunction with a myelomeningocele; III—similar to II with 
an associated with an occipital encephalocele; IV—cerebellar hypoplasia 
without herniation through the foramen magnum; and V—absent cerebellum 
with herniation of the occipital lobe through the foramen magnum 
 (controversial) [2].

 8. The correct answer is E. The CHA2DS2-VASc is used to estimate the annual 
stroke risk in patients with atrial fibrillation [3]. Each of the following ele-
ments is worth 1 point: congestive heart failure, hypertension, diabetes melli-
tus, vascular disease, age 65–74 years, or female gender. Additionally, age 
≥75 or prior stroke/TIA are worth 2 points. Based on a maximum score of 9 
points, the annual stroke risk is as follows (from 0 to 9 points, respectively): 
0%, 1.3%, 2.2%, 3.2%, 4.0%, 6.7%, 9.8%, 9.6%, 12.5%, and 15.2%.

 9. The correct answer is A. Raising the head of the bed 30–45° is the most 
effective measure to prevent aspiration in an intubated patient. In one random-
ized trial, a markedly significant decrease in suspected and confirmed cases of 
healthcare-associated pneumonia was seen in patients in the semirecumbent 
position (8% versus 34% incidence of clinically suspected, and 5% versus 
23% of microbiologically confirmed cases). The trial was actually terminated 
early due to overt benefit in the treatment group [4]. There are also specialized 
endotracheal tubes that allow for continuous or intermittent aspiration of sub-
glottic secretions, with randomized controlled studies showing a reduction in 
ventilator-associated pneumonia (VAP) rates [5]. However, these devices have 
not been universally adopted, may be cost-prohibitive, and are not as effective 
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as simple head elevation. There is no correlation with aspiration or VAP rates 
and measurement of gastric volume residuals, and monitoring gastric volume 
may also lead to a reduction in nutritional intake.

 10. The correct answer is C. Comprehensive Stroke Centers are the highest level 
of care available for certification. Stroke Center certification is managed by 
The Joint Commission most commonly, but can also be managed by state 
regulations and several other certifying bodies. Acute Stroke Ready Hospitals 
have the ability to perform rapid neuroimaging, maintain a 60-min door-to- 
needle time, and have access to neurosurgical services within 3 h or by trans-
fer. Primary Stroke Centers have the ability to perform rapid neuroimaging, 
maintain a 60-min door-to-needle time, have access to neurosurgical services 
within 2 h or by transfer, and have a stroke unit available. Comprehensive 
Stroke Centers have the ability to perform rapid neuroimaging, maintain a 
60-min door-to-needle time, have access to neurosurgical and interventional 
services at all times (with a call schedule), have a stroke unit available, and 
have a neurocritical care unit.

 11. The correct answer is A. The most common classification system for the inter-
nal carotid artery divides it into the following segments, in order from proximal 
to distal: C1 (cervical), C2 (petrous/horizontal), C3 (lacerum), C4 (cavernous), 
C5 (clinoid), C6 (ophthalmic), and C7 (communicating/terminal) [6].

 12. The correct answer is E. A number of landmark trials have been performed 
evaluating potential therapies in ARDS. The most notable of these was the 
ARDSNet trial comparing lower tidal volumes versus traditional tidal vol-
umes, and established lung-protective ventilation as the standard of care in 
ARDS [7]. Other evidence-based interventions include prone positioning (the 
PROSEVA trial)[8], the selective use of neuromuscular blocking agents (the 
ACURASYS trial) [9], and ECMO (the CESAR trial). The use of HFOV early 
in ARDS was actually associated with poorer outcomes in a trial by Ferguson 
et al. [10].

 13. The correct answer is D. One must be cautious when administering inhaled 
N-acetylcysteine in patients with poorly controlled asthma, as the drug itself 
may trigger bronchospasm in sensitive individuals. None of the other answer 
choices are contraindications to its use, and in fact, N-acetylcysteine is some-
times used as maintenance therapy in cases of idiopathic pulmonary fibrosis.

 14. The correct answer is D. This patient has a craniopharyngioma. Though a 
histologically benign tumor, craniopharyngiomas infiltrate adjacent structures 
and cause significant morbidity and mortality. The mainstay of treatment is 
surgical resection. Craniopharyngiomas have a bimodal age distribution, with 
one peaks among children aged 5–14 and the other peak in adults aged 50–75. 
There are two types of craniopharyngioma: the adamantinous type is most 
common in children, and the papillary type is most common in adults. The 
most common presentations include hypopituitarism and visual deficits. Most 
patients suffer from chronic partial or complete hypopituitarism with approxi-
mately 80% requiring hormone substitution. Craniopharyngiomas arise from 
epithelial remnants of Rathke’s pouch [11].
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 15. The correct answer is C. This patient’s presentation and angiography find-
ings are highly suggestive of moyamoya disease. Moyamoya is characterized 
by occlusions of the bilateral internal carotid arteries and proximal anterior 
and middle cerebral arteries. It may be congenital, or may be secondary to a 
variety of other conditions such as sickle cell disease and Down syndrome. 
Patients may suffer from recurrent headaches, ischemic insults, or remain 
completely asymptomatic. Women are more commonly affected than men. 
Surgical treatment is often recommended, particularly superficial temporal 
artery to middle cerebral artery (STA-MCA) bypass.

 16. The correct answer is E. Thyroid storm management typically consists of a 
beta-blocker to treat adrenergic tone, a thionamide to block new hormone syn-
thesis, and an iodine solution to block the release of thyroid hormone. Cooling 
blankets may also be used to correct pyrexia.

 17. The correct answer is E. Central DI can arise from pathology in a number of 
different brain regions. This includes hypothalamic osmoreceptors, supraoptic 
or paraventricular nuclei, and/or the superior portion of the supraopticohy-
pophyseal tract.

 18. The correct answer is E. The evaluation of serum ammonia in patients with 
hepatic encephalopathy remains somewhat controversial. Although patients 
usually present with elevated serum ammonia levels, there has been no cutoff 
that is consistently associated with symptomatic patients, nor is there a clear 
association between an increased serum ammonia level and a more severe 
degree of encephalopathy [12].

 19. The correct answer is D. According to the ICH score, this patient receives 1 
point for a GCS between 5 and 12, 0 points for her age (<80), 0 points for 
hemorrhage volume (<30 cc), and 1 point for infratentorial origin. The total 
score is 2 points, which corresponds to an in-hospital mortality of about 26% 
[13].

 20. The correct answer is E. The Stewart-Hamilton equation for estimating car-
diac output via thermodilution follows a relatively simple formula. A thermis-
tor measures blood temperature change following a small bolus of cold 
injectate. Cardiac output is inversely proportional to the rate of change over 
time (i.e. impaired cardiac output is indicated by a longer, slower temperate 
change as measured by the thermistor). The formula is as follows: 
Q = V × (Tb − Ti)K1 × K2/Tb(t)dt, where Q is cardiac output, V is injectate 
volume, Tb is blood temperature, Ti is injectate temperature, K1 and K2 are 
density, dead space, and heat corrections, and Tb(t)dt is the change in blood 
temperature over time.

 21. The correct answer is D. POTS, multiple system atrophy, neurocardiogenic 
syncope, and diabetic autonomic neuropathy are all forms of dysautonomia. 
Precordial catch syndrome, or “Texidor’s twinge”, is a benign chest pain syn-
drome seen primarily in teenagers and young adults.

 22. The correct answer is C. Phenytoin for 2 weeks has been associated with 
poorer cognitive and functional outcomes after SAH.  Prophylaxis is still 
required for a shorter period, especially in an elderly female patient after 
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craniotomy with visible injury on neuroimaging. Levetiracetam has become 
the preferred first line agent for this purpose.

 23. The correct answer is B. WHO grade I astrocytomas include pilocytic astro-
cytoma, pleomorphic xanthoastrocytoma, subependymal giant cell astrocy-
toma, and subependymoma. WHO grade II astrocytomas include fibrillary 
astrocytoma and mixed oligoastrocytoma. WHO grade III and IV respectively 
include anaplastic astrocytoma and glioblastoma multiforme (GBM).

 24. The correct answer is B. Tricyclic antidepressants are notorious for their 
ability to produce an exam mimicking complete brain death in the setting of 
an acute overdose, a state which may reverse over time with appropriate care 
[14]. Overdoses of phencyclidine and synthetic cathinone (colloquially known 
as “bath salts”) usually result in a severely agitated state, while overdoses of 
MDMA or clonidine may present as lethargy, stupor, or even coma—but not 
to the point where all brainstem reflexes are abolished. Interestingly, an 
MDMA overdose may also result in states of severe agitation, hallucinations, 
or even frank seratonin syndrome.

 25. The correct answer is C. Patients with history of a recent neurosurgical 
procedure and suspected postoperative infection should be provided with 
empiric coverage for nosocomial pathogens such as Pseudomonas aerugi-
nosa and MRSA.  Additionally, anerobic coverage should be included for 
empiric treatment of brain abscesses. Of the choices listed, only cefepime, 
vancomycin and metronidazole provide appropriate anaerobic and nosoco-
mial coverage.

 26. The correct answer is A. Preeclampsia and eclampsia are two of the most 
common hypertensive disorders of pregnancy. In preeclamptic pregnant 
patients, seizure activity may be preceded by headache, nausea, vomiting, and 
in some cases, cortical blindness. Nystagmus is not usually reported.

 27. The correct answer is E. A left-sided superior vena (LSVC) cava is an ana-
tomic variant present in 0.3–0.5% of healthy subjects and 1.3–4.5% of those 
with congenital heart defects. In the majority of cases, the persistent LSVC 
connects to the right atrium via the coronary sinus; however, in a subset of 
patients (as in this patient), the LSVC connects to the left atrium. The partial 
pressure of oxygen from the catheter blood sample rules out an arterial 
source [15].

 28. The correct answer is A. Mobile stroke units are a relatively new innovation 
that are still being evaluated for their generalizability. They are ambulances 
equipped with CT scanners and staffed by prehospital providers, CT techs, 
nurses who can provide tPA, and vascular neurologists. Thus far, these units 
have been deployed in large cities, not in rural areas. Patients seen in these 
mobile units are more likely to receive tPA closer to symptom onset, and are 
more likely to be transported to Primary Stroke Centers or Comprehensive 
Stroke Centers [16].

 29. The correct answer is A. A hyperdynamic precordium causes movement of 
the chest wall that may be mistaken for respiration, and this is a common 
cause of false negative apnea testing. Electromagnetic interference may 
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prevent a determination of brain death in regards to EEG testing. Ictal activity 
requires functioning neurons, and by definition, precludes brain death. 
Physician inattentiveness may result in a false positive apnea test, as patient 
respirations may go unnoticed. Severe hypocarbia should be addressed and 
corrected before performing apnea testing in the first place, as it may also 
result in false positive testing.

 30. The correct answer is D. Although cerebral venous sinus thrombosis is usu-
ally diagnosed via CT or MR venography, conventional angiography remains 
the diagnostic gold standard [17]. Transcranial doppler is primarily used to 
measure flow velocities in the proximal anterior and middle cerebral arteries, 
particularly in the setting of suspected vasospasm.

 31. The correct answer is D. The HAIR score is used to stratify the risk of 30-day 
mortality in subarachnoid hemorrhage. The components of the HAIR score 
are as follows: Hunt-Hess grade (H), patient age (A), presence of  intraventricular 
hemorrhage (I), and whether or not the patient experiences re-bleed (R). 
Aneurysm size is not a consideration [18].

 32. The correct answer is E. The risk of hemorrhage in an unruptured AVM is 
about 2–4% per year, and AVMs with concurrent arterial aneurysms are at a 
higher risk for rupture [19]. Exclusive deep venous drainage and deep brain 
location may also be risk factors, along with hemorrhage as the initial present-
ing symptom.

 33. The correct answer is A. The elements of the qSOFA score are altered mental 
status, hypotension, and tachypnea. Each element is worth 1 point; a score of 
2 or 3 is associated with an increased risk of in-hospital mortality and increased 
ICU length-of-stay in patients admitted with an infectious illness [20].

 34. The correct answer is B. The most common cause of recalcitrant hypokale-
mia is concurrent hypomagnesemia. This is especially true of patients on cis-
platin therapy, who may have significant ongoing renal losses of both 
potassium and magnesium. Any patient who has hypokalemia that persists 
despite intravenous replacement should have a serum magnesium level 
checked first. Diarrhea and vomiting would be less likely to cause the degree 
of refractory hypokalemia seen here. Pancreatic fistulae are rare causes of 
hypokalemia.

 35. The correct answer is E. Triphasic wave encephalopathy (TWE) is a rela-
tively nonspecific indicator of a wide range of metabolic, toxic and structural 
abnormalities. Differentiating which pattern represents a fixed encephalopa-
thy versus a reversible super-imposed condition is challenging. Hepatic, renal, 
and electrolyte abnormalities should be considered. Benzodiazepine trial is 
reasonable as well.

 36. The correct answer is A. Plasma free metanephrine level is the most sensitive 
(99%) initial diagnostic test when working a patient up for pheochromocy-
toma, followed by urinary catecholamines (86%), plasma catecholamines 
(84%), and urinary vanillymandelic acid (64%) [21].

 37. The correct answer is B. Amphotericin B, ceftriaxone, and erythromycin do 
not require a change in drug dosing during renal replacement therapy. 
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Vancomycin, however, requires dosing adjustments during both continuous 
renal replacement therapy and intermittent hemodialysis. Catecholamines, 
such as norepinephrine, can be initiated at normal doses and titrated to effect.

 38. The correct answer is D. This patient has severe community acquired pneu-
monia in the setting of immunosuppression as a result of her recent RA flare 
and ongoing prednisone use. For patients with severe community acquired 
pneumonia requiring ICU admission, Infectious Disease Society of America 
guidelines recommend use of a antipneumococcal ß-lactam (i.e. ceftriaxone, 
cefotaxime, ampicillin-sulbactam) plus azithromycin or a respiratory fluoro-
quinolone (moxifloxacin, gemifloxacin, or levofloxacin) [22]. In addition, this 
patient has been on a significant dose of glucocorticoid (greater than 20 mg of 
prednisone for 1  month or longer) in addition to receiving methotrexate 
weekly for RA, which also puts her at risk for Pneumocystis (PCP) infection. 
As she has not been on prophylaxis for PCP, she should also be empirically 
treated with trimethoprim-sulfamethoxazole.

 39. The correct answer is B. Administration of acyclovir is associated with neph-
rotoxicity due to intra-tubular precipitation of crystals, and usually occurs dur-
ing the initial 72 h of treatment. Lisinopril can cause acute kidney injury as 
well; however, in this case lisinopril is a home medication, and is less likely to 
be the culprit. Renal toxicity is not a common adverse effect associated with 
administration of phenytoin, amlodipine, or acetaminophen.

 40. The correct answer is E. All of the following are correct regarding the 
NEXUS criteria for cervical spine clearance, with the exception of an age 
requirement [23]. This is in contrast to the Canadian cervical spine rule [24], 
although both are used in clinical practice.

 41. The correct answer is A. This patient is suffering from uremic encephalopa-
thy, with characteristic uremic frost as a result of crystalline urea deposits on 
the skin. The serum BUN is usually markedly elevated, often times exceeding 
200 mg/dL [25].

 42. The correct answer is B. Although this is still a somewhat contentious sub-
ject, there is evidence to suggest that, among younger patients with low clini-
cal grade bleeds as a result of aneurysms in the anterior or posterior circulation, 
an endovascular approach may provide better outcomes versus a traditional 
surgical approach. The surgical approach may be better suited to aneurysms of 
the middle cerebral artery, which are surgically easier to access versus aneu-
rysms in the anterior or posterior circulation [26].

 43. The correct answer is D. Cefazolin provides the narrowest coverage against 
likely organisms (i.e. Staphylococcus aureus and coagulase negative staphy-
lococci), and is recommended for perioperative prophylaxis of certain neuro-
surgical procedures, including EVD placement. Ceftriaxone is incorrect 
because it provides much broader coverage compared to cefazolin, and is not 
the recommended agent according to Infectious Disease Society of America 
guidelines. Piperacillin/tazobactam is incorrect for similar reasons. 
Vancomycin and clindamycin are reserved for patients with beta-lactam 
allergies [27].
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 44. The correct answer is A. Fiberoptic oral intubation is preferred for cervical 
spine stability when compared to direct laryngoscopy, which requires exten-
sion of the cervical spine in many cases. Retrograde wire intubation is time- 
consuming and generally reserved as a rescue technique only.

 45. The correct answer is C. NIPPV is most suited for acute exacerbations of 
COPD and congestive heart failure; however, it is contraindicated in cases of 
hemodynamic instability, acute myocardial infarction, and altered mental sta-
tus. A combination of alcohol intoxication and recurrent vomiting would 
likely put a patient on NIPPV at risk of further aspiration events.

 46. The correct answer is E. Corticosteroids are frontline therapy for the treat-
ment of neurosarcoid. When patients fail steroid therapy, a number of second- 
line treatments may be explored, including cyclosporine, methotrexate, 
azothioprine, and even radiation therapy in certain cases. FOLFOX is a 
 chemotherapy regimen used in colorectal cancers, and has no role in the treat-
ment of neurosarcoid.

 47. The correct answer is A. Light’s criteria favoring transudative effusion are as 
follows: pleural fluid protein to serum protein <0.5, pleural fluid LDH to serum 
LDH <0.6, or pleural fluid LDH <2/3rd upper limit of normal for serum level. 
In this case, the fluid sample indicates this is likely a transudative effusion.

 48. The correct answer is C. This patient has ipsilateral ataxia and facial sensory 
findings with contralateral arm and leg sensory findings, classic for Wallenberg 
syndrome. The ataxia in this case is due to compression of the ipsilateral cer-
ebellar peduncle, and not direct involvement of the cerebellum. Ipsilateral 
Horner’s syndrome is also often present. Despite the risk from his mechanical 
mitral valve, this patient’s anticoagulation must be temporarily held, as expan-
sion and rebleeding in the confined space of the brainstem would likely be 
catastrophic. Surgical decompression and/or clot extraction is often not rec-
ommended for brainstem hemorrhages, and this patient’s lack of evidence of 
increased ICP makes the possible benefits of such a high-risk surgery even 
smaller.

 49. The correct answer is E. The CRASH-2 trial was a randomized, placebo- 
controlled multicenter trial evaluating the safety and efficacy of tranexamic 
acid (load of 1 g over 10 min, followed by 1 g over 8 h infusion) in adult 
trauma patients at risk of severe hemorrhage (or in hemorrhagic shock) if 
administered within 8 h of presentation. Overall mortality was decreased in 
the TXA group, particularly in regards to bleeding as a cause of death. There 
was no statistically significant difference in thrombotic adverse events between 
the two groups, nor was there a difference in need for surgical intervention or 
blood product administration. The number needed to treat (NNT) was 67 
(1.5% absolute risk reduction) [28].

 50. The correct answer is A. According to RIFLE criteria, a 24 h urine output of 
<0.3 cc/kg (or alternatively, anuria × 12 h) qualifies as renal failure. Therefore, 
in this 50  kg patient, that would equate to a threshold of 150  cc/24  h 
(50 kg × 0.3).
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 51. The correct answer is C. Fluconazole inhibits the metabolism of tacrolimus, 
and it is recommended to reduce the dose of tacrolimus by 50% empirically 
when fluconazole therapy is initiated. Otherwise, tacrolimus levels may become 
supratherapeutic, which puts the patient at risk for developing seizures.

 52. The correct answer is D. Although it has never been compared to placebo, 
IVIG has been demonstrated to be as effective as plasma exchange for 
GBS. Plasma exchange is most effective when started within 7 days, but may 
be effective in multiple outcome measures including degree of disability and 
need for mechanical ventilation even when given up to 30 days after symptom 
onset. Glucocorticoids are not recommended for Guillain-Barre management. 
The AAN recommends plasma exchange, but not IVIG, for ambulatory 
patients presenting within 2 weeks of symptom onset [29, 30].

 53. The correct answer is B. This patient has sustained circumferential burns to 
his chest and abdomen, rendering the skin tight and inelastic (eschar forma-
tion). The result is thoraco-abdominal compartment syndrome. This is mani-
fested as reduced respiratory system compliance (elevated plateau pressure) 
and hypotension from impaired venous return. The treatment of this condition 
is urgent escharotomy, wherein the eschar is incised (usually longitudinally, in 
multiple locations on the thoracoabdominal wall) down to underlying intact, 
flexible fatty tissue.

 54. The correct answer is A. Propofol infusion syndrome is a rare complication 
of propofol infusion associated with high doses and prolonged usage. Risk 
factors include young age, critical illness, high fat and low carbohydrate 
intake, concomitant catecholamine infusion, and steroid therapy. Findings 
include bradycardia and cardiovascular collapse, severe metabolic acidosis, 
rhabdomyolysis, hyperlipidemia, renal failure, and hepatomegaly.

 55. The correct answer is A. A normal ICP waveform has a descending triphasic 
morphology. In the waveform shown, the second peak is higher than the first, 
a general indicator of intracranial hypertension and impaired brain 
compliance.

 56. The correct answer is A. Central herniation involves bilateral temporal and 
thalamic herniation through the tentorial notch. Early confusion and small, 
reactive pupils (the diencephalic stage) may progress to unresponsiveness, 
fixed and midpoint pupils, decerebrate posturing, and increased muscle tone 
(the mesencephalic stage).

 57. The correct answer is A. There are a number of medications that may be used 
to treat intractable hiccups, with chlorpromazine being the most commonly 
used agent. A number of other medications, including baclofen, metoclo-
pramide, haloperidol, and a variety of anticonvulsants (including gabapentin, 
phenytoin, and valproic acid), have been used with varying degrees of success. 
Erythromycin, which is most often used to augment gut motility rather than as 
an antibiotic, is not a treatment for hiccups.

 58. The correct answer is D. ESBL-producing organisms display resistance to 
third generation cephalosporins (such as ceftriaxone and cefotaxime) and 
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monobactams (such as aztreonam). Carbapenems (such as doripenem, 
meropenem, and imipenem) are reasonable empiric treatment options [31].

 59. The correct answer is C. Autoimmune autonomic neuropathy is caused by 
antibodies against ganglionic acetylcholine receptors. Most cases of myasthe-
nia Gravis are attributable to autoantibodies against either the acetylcholine 
receptor or MuSK receptors, while Lambert-Eaton myasthenic syndrome is 
caused by antibodies against voltage-gated calcium channel. Isaacs syndrome 
is due to antibodies against the voltage-gated potassium channel complex.

 60. The correct answer is C. “To Err is Human”, the 1999 report by the Institute 
of Medicine, reported famously that 44,000–98,000 deaths in the United 
States each year could be attributed to preventable medical errors. This has led 
to multiple other publications on the lack of reporting of medical errors, 
prompting concerns that this number was actually lower than reality.  
It also led to the Institute for Healthcare Improvement (IHI) launching the 
100,000 lives campaign that sparked patient safety initiatives in over 3000 
hospitals around the country. According to the IHI, the majority of errors can 
be traced back to systemic issues rather than a single person.

 61. The correct answer is A. Occasionally, severe infections of the central ner-
vous system require intraventricular antibiotic instillation, particularly after 
surgical procedures or secondary to infected shunt catheters. Gentamicin, van-
comycin, amikacin, and polymyxin B have all been used for this purpose. 
Cephalosporins and penicillin, on the other hand, are neurotoxic agents, and 
cannot be given via the intraventricular route.

 62. The correct answer is A. CBV is defined as the MTT multiplied by the CBF, 
and is usually measured in mL/100  g. Normal CBV is approximately 
2.6 ± 0.8 mL/100 g in grey matter and 1.3 ± 0.4 mL/100 g in white matter [32].

 63. The correct answer is B. The CAM-ICU scoring system is a delirium moni-
toring tool, and is graded dichotomously (delirium is present or absent). It 
excludes patients with a RASS score of −4 or −5, and involves the use of the 
Letters Inattention Test, as well as evaluations of disorganized thinking and 
level of consciousness. It was originally designed with input from geriatri-
cians and neuropsychologists, but can be used in patients of any age group.

 64. The correct answer is D. Although somewhat controversial, “hypertensive 
emergency” is generally defined as hypertensive crisis (systolic pressure 
>180 mmHg or diastolic pressure >110 mmHg) plus end-organ dysfunction. 
The more murkily defined “hypertensive urgency” is sometimes used in the 
setting of hypertensive crisis without end-organ dysfunction [33].

 65. The correct answer is B. Renal replacement therapy should be initiated early 
in the critically ill patient as it is dangerous to wait for complications to appear 
before intervening. Criteria for initiation of renal replacement therapy for 
chronic renal failure may be inappropriate in critically ill patients. Current 
evidence does not support the view that continuous renal replacement therapy 
is superior to peritoneal dialysis and conventional intermittent hemodialysis 
[34]. Continuous renal replacement therapies allow lower average serum urea 
levels compared to intermittent therapies and avoids dangerous peaks of solute 
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increase. The removal of unwanted solvent or water is done through the pro-
cess called ultrafiltration, whereas removal of unwanted solutes is achieved 
through the process of diffusion.

 66. The correct answer is D. This patient most likely has reversible cerebral 
vasoconstriction syndrome, possibly precipitated by recent sertraline use. This 
entity is more common in women. Sumatriptan is relatively contraindicated, 
as triptans may potentially exacerbate vasoconstriction. Supportive therapy is 
the mainstay of treatment. Glucocorticoids have not been proven to be benefi-
cial in this setting. Most patients have complete resolution of symptoms and 
radiographic findings with basic supportive care [35].

 67. The correct answer is C. This patient has ventilator-associated pneumonia, 
which is defined as a pneumonia occurring >48 h after endotracheal intuba-
tion. IDSA guidelines recommend that noninvasive sampling with 
 semiquantitative culture be used to diagnose ventilator associated pneumonia, 
rather than invasive sampling methods. Invasive sampling methods include 
bronchoscopic techniques such as bronchoalveolar lavage (BAL), protected 
specimen brush (PSB), and blind bronchial sampling (ie, mini-BAL). 
Noninvasive respiratory sampling refers to endotracheal aspiration. There is 
no evidence that invasive microbiological sampling with quantitative cultures 
improves clinical outcomes compared with noninvasive sampling with either 
quantitative or semiquantitative cultures. Additionally, noninvasive sampling 
can be done more rapidly than invasive sampling, with fewer complications 
and utilizing fewer resources [36].

 68. The correct answer is B. The Lindegaard ratio refers to the mean MCA 
velocity divided by the ipsilateral ICA velocity. It is used to distinguish 
increased velocity as a result of hyperemia from increased velocity as a result 
of cerebral vasospasm, i.e., markedly increased MCA velocity in the face of 
low or normal ICA velocity is less likely to be explained by hyperemia alone. 
Broadly speaking, hyperemia is more likely with a Lindegaard ratio <3 [37].

 69. The correct answer is C. Neoplastic meningitis is best described as carcino-
matous meningitis in the setting of a solid tumor, versus leukemic or lympho-
matous meningitis in the case of hematologic malignancies. Although 
melanoma is more likely to spread to the leptomeninges, the higher incidence 
of breast cancer makes it the most common overall cause. CSF sampling is the 
diagnostic test of choice, though a second sampling may be necessary in order 
to ensure the presence of malignant cells. Obtaining a third and fourth sample 
is less likely to be of diagnostic value. Leptomeningeal disease in the setting 
of unknown primary is uncommon, accounting for <10% of cases. Cranial 
nerve palsies are common complaints, particularly CN III, VI and VI.

 70. The correct answer is B. Nimodipine, while used frequently in neurocritical 
care settings for the prevention of delayed cerebral ischemia following sub-
arachnoid hemorrhage, is not available as a continuous infusion. Clevidipine 
and nicardipine infusions are used primarily as antihypertensives, while diltia-
zem is used primarily for rate control in the setting of paroxysmal atrial 
fibrillation.
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 71. The correct answer is C. The cuff leak test involves deflating the endotra-
cheal balloon, followed by measuring the volume of air that escapes from the 
otherwise-closed ventilator circuit. It is intended to be a surrogate measure of 
laryngeal edema. The maneuver is far from perfect when it comes to predict-
ing which patients will and will not be successfully extubated, and several 
confounding variables may exist (such as the presence of crusted secretions 
around the endotracheal tube). However, a number of studies have repeatedly 
demonstrated a high negative predictive value for post-extubation stridor 
when the cuff leak exceeds 100 mL [38].

 72. The correct answer is E. A number of different infections may precede an 
episode of Guillain-Barre syndrome, with Campylobacter jejuni being the 
most common cause overall (approximately 30% of cases), followed by CMV, 
EBV, and Mycoplasma pneumoniae. RSV-related illnesses are not generally 
recognized as preceding events [39].

 73. The correct answer is E. cEEG has been studied extensively in the setting of 
subarachnoid hemorrhage, particularly in regards to predicting the onset of 
vasospasm and delayed cerebral ischemia. In one study, relative alpha vari-
ability was shown to precede the onset of angiographically-proven vasospasm 
by up to 3 days [40].

 74. The correct answer is A. This patient has many of the cardinal symptoms of 
myasthenia gravis, including weakness that is worse at the end of the day, dif-
ficulty chewing her food, and visual changes. Patients often report blurry 
vision before frank diplopia sets in. She now has both hypoxemic and hyper-
carbic respiratory failure, likely secondary to an upper respiratory infection, 
and is having difficulty clearing secretions. She requires urgent intubation and 
control of her airway before any other definitive treatments can be initiated.

 75. The correct answer is A. Short term reductions in oxygen consumption with 
the use of neuromuscular blocking agents has been suggested as a potential 
benefit in septic shock, not ARDS. In ARDS, the proposed benefits of neuro-
muscular blocking agents are (1) improvement in patient-ventilator synchrony, 
(2) matching of target and delivered tidal volumes, (3) decrease in delivered 
alveolar pressure, and (4) reduced breath stacking [41].

 76. The correct answer is B. Low molecular weight heparin should be initiated 
within 72 h post-injury, and a dose should be held prior to surgical intervention 
and resumed within 24 h post-surgery. Unfractionated heparin is not the pre-
ferred method of prophylactic anticoagulation in acute spinal cord injury [42].

 77. The correct answer is B. A recent meta-analysis has indicated a slightly 
lower risk of adverse cardiac events with the 600 mg loading dose of clopido-
grel compared to the 300 mg dose, without an increased risk of major bleeding 
events [43]. Both doses are commonly used in practice.

 78. The correct answer is C. About 20% of patients with spontaneous subarach-
noid hemorrhage will have normal cerebral angiography. This is more com-
mon in patients with a classic perimesencephalic pattern of bleeding. In 
general, patients with angiogram-negative subarachnoid hemorrhage have 
excellent long-term outcomes.
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 79. The correct answer is E. The description of a rapidly progressive confluent 
erythematous rash on the face, neck and torso that quickly resolves with con-
servative management is typical of “red man syndrome”, a mast-cell mediated 
response that is not a true allergic reaction. Vancomycin is the causative agent, 
and this syndrome can be prevented by administering the vancomycin over a 
longer period of time.

 80. The correct answer is E. Amiodarone bolus and infusion for rate control in 
atrial fibrillation is usually not weight based. Patients receive a 150 mg bolus, 
followed by an infusion at 1 mg/min during the first 6 h, and then 0.5 mg/min 
for the next 18 h. So, in the first 24 h, a patient will usually receive 150 + (60 
× 6) + (30 × 18) = 1050 mg.

 81. The correct answer is B. Introduction of PEEP increases end-expiratory 
intrathoracic pressure, which impedes venous return and may cause a reduc-
tion in cardiac output. A decrease in urine output caused by PEEP has been 
attributed to multiple factors, such as decreases in cardiac output and renal 
blood flow, reduced intravascular volume, activation of sympathetic and renin- 
angiotensin- aldosterone-antidiuretic hormone systems, and suppression of 
atrial natriuretic peptide. Addition of PEEP decreases left-ventricular after-
load by increasing intrathoracic pressure, thereby reducing transmural left 
ventricular pressure and afterload. Elevated intrathoracic pressures due to 
PEEP may also lead to compression of alveolar blood vessels and a rise in 
right ventricular afterload due to an increase in pulmonary vascular resistance. 
PEEP also leads to increased alveolar recruitment and opening of dependent 
lung units, leading to an increase in FRC.

 82. The correct answer is A. Compartment syndrome is often a clinical diagno-
sis, and when the pre-test probability is high enough, intervention is often 
sought prior to confirmatory testing. However, if further testing is required, 
measuring compartment pressures directly is the confirmatory test of choice.

 83. The correct answer is C. There are several basic injury patterns to know 
when evaluating an EKG for evidence of ischemia and infarction, and these 
correspond with so-called contiguous leads. The correct patterns are as fol-
lows: I, aVL—lateral; II, III, aVF—inferior; V1, V2—septal; V3, V4—ante-
rior; V5, V6—lateral.

 84. The correct answer is C. Currently guidelines from the ASA and AHA rec-
ommend surgical clot removal in this circumstance. While EVD placement 
may not put patients at a high risk of upwards herniation as previously feared, 
it is still not recommended as the preferred option. Lumbar puncture, manni-
tol, or hypertonic saline will not be curative in this case [44].

 85. The correct answer is C. The use of serum creatinine to assess the severity 
of AKI is limited by medication effects, patient nutrition, and other altera-
tions produced by non-renal disease states. The absolute level of creatinine 
does not always reflect the severity of underlying kidney damage. Rises in 
serum creatinine occur 12–24 h following tissue injury, and therefore do not 
detect early stage AKI. The time to reach a 50% increase in serum creatinine 
is directly related to baseline kidney function, and ranges from 4  h with 

Exam 3 Answers



136

normal function to >24 h with stage 4 chronic renal failure. Creatinine is a 
functional measure of renal function, but not a very good marker for struc-
tural renal damage.

 86. The correct answer is D. The ‘lung-point sign’ occurs at the border of a 
pneumothorax. It is due to sliding lung intermittently coming into contact with 
the chest wall during inspiration. It can allow for estimation of the size of a 
pneumothorax, and also guide management. If a lack of lung sliding is visual-
ized anteriorly, the probe can progressively be moved to more lateral and pos-
terior positions on the chest wall searching for the location of the lung-point. 
The more lateral or posterior the ‘lung-point sign’ is identified, the larger the 
pneumothorax. Therefore, if the ‘lung-point sign’ is seen in an anterior loca-
tion on the chest wall and the patient is stable, the sonographer can be assured 
that the pneumothorax is relatively small. Although the specificity is high, the 
sensitivity of the ‘lung-point sign’ is relatively low (reported at 66%) and is 
not seen in cases of total lung collapse [45].

 87. The correct answer is E. A number of agents may be used to prevent shiver-
ing in patients undergoing TTM. These include opiates, buspirone, magne-
sium, propofol, acetaminophen, and dexmedetomidine, along with 
non-pharmacologic approaches such as skin counterwarming. In extreme 
cases, it may even be necessary to paralyze patients with agents such as cisa-
tracurium or vecuronium in order to ensure shivering does not prohibit ideal 
cooling.

 88. The correct answer is B. This patient is having significant hemoptysis, most 
likely a result of his pulmonary malignancy. There is no universal consensus 
on the definition massive hemoptysis. Some define it as more than 500 mL in 
a 24-h period, or more than 100 mL/h. Others define it as any amount that 
leads to abnormal gas exchange. Semantics aside, massive hemoptysis can be 
fatal, more the result of asphyxiation rather than blood loss. The initial steps 
in management include correctly positioning the patient, establishing a secure 
airway, ensuring adequate gas exchange and cardiovascular function, and con-
trolling bleeding. In this case, bronchoscopy identified bleeding from the right 
lower lobe. Therefore, the patient should be placed on his right side, with the 
presumed bleeding source in the dependent position, since spillage may impair 
gas exchange in the healthy lung.

 89. The correct answer is B. Mortality in flail chest may be as high as 25%, and 
the most common cause of death is secondary to pneumonia. However, there 
is no validated role for prophylactic antibiotics, nor is early operative interven-
tion beneficial [46].

 90. The correct answer is E. Bicuspid aortic valve is the most common congeni-
tal heart defect, and a significant percentage of patients will have concurrent 
thoracic aortic aneurysms which may be prone to rupture at a relatively young 
age [47]. Sharp or tearing chest pain radiating to the back in a patient with a 
known bicuspid valve should immediately prompt concern for aortic dissec-
tion, which includes CT angiography of the chest if the patient is hemody-
namically stable.
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 91. The correct answer is D. The classic diagnostic features of TTP are thrombo-
cytopenia (with or without purpura), fever, altered mental status (which may 
range from mild confusion to frank hallucinations), hemolytic anemia (includ-
ing the presence of schistocytes on the peripheral smear), and fever. It is rare, 
however, for a patient with TTP to present with all five elements of the “pen-
tad”. The INR is usually normal, which may help to differentiate TTP from 
disseminated intravascular coagulation (DIC).

 92. The correct answer is A. This man is victim of ground transmission of high- 
voltage electrical energy from a lightning strike to a nearby grounded object. 
Patients with cardiopulmonary arrest from lightning strike usually have asys-
tole as the initial presenting rhythm, though ventricular fibrillation can be a 
secondary rhythm [48]. These patients are typically able to be resuscitated 
quickly and with a high degree of success, and CPR according to standard 
protocols should be initiated immediately.

 93. The correct answer is A. The majority of antiepileptic medications increase 
warfarin metabolism and may result in an unwanted decrease in the serum 
INR. The notable exception is valproic acid, which competes with warfarin for 
albumin binding and may result in a rapid increase in the serum INR, particu-
larly in the setting of a valproic acid loading dose [49].

 94. The correct answer is A. Although the FAST exam is useful in the initial 
evaluation of a patient with blunt abdominal trauma, hemodynamic instability 
and suspected hollow viscous injury mandate immediate surgical exploration 
without delay. Contrast-enhanced CT may take too long in this setting, and 
peritoneal lavage is rarely performed since the widespread use of bedside 
sonography.

 95. The correct answer is E. The CT angiogram shows bilateral pulmonary 
emboli. Given that this patient is hemodynamically stable and not in extremis, 
and has a history of a malignancy with a high predilection for metastatic brain 
lesions (which tend to bleed easily), a noncontrast head CT should first be 
performed before administering systemic anticoagulation. If the head CT is 
unremarkable, the next step would be a continuous heparin infusion. The 
patient is not ill enough to warrant systemic thrombolytics or cardiothoracic 
surgery consult at this time (i.e. there is no evidence of right heart strain or 
hemodynamic compromise).

 96. The correct answer is A. Levetiracetam’s mechanism of action is not entirely 
understood, but it is thought to exert its effects in part through presynaptic 
calcium channel inhibition. Sodium channel inhibition is the mechanism by 
which a number of antiepileptic medications act, including phenytoin, valpro-
ate, and carbamazepine. The benzodiazepines, including lorazepam and alpra-
zolam, operate via potentiation of GABA at the GABA receptor. Felbamate 
operates via NMDA receptor inhibition. Finally, retigabine is a novel anticon-
vulsant medication that operates by activating voltage gated potassium 
channels.

 97. The correct answer is E. This patient is experiencing severe headaches and 
elevated ICP readings in the setting of a recently clamped EVD. Of the 
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choices listed, the next best step is to open the drain and monitor for clini-
cal improvement. If the patient quickly improves, she may end up requir-
ing a ventriculoperitoneal shunt, although another clamp trial may be 
attempted.

 98. The correct answer is B. Pseudoaneurysm formation is an uncommon compli-
cation of cardiac catheterization. Treatment ranges from conservative manage-
ment for small pseudoaneurysms to percutaneous thrombin injection and vessel 
stenting for more significant lesions. Ultrasonographic evaluation of the femoral 
artery is usually the initial test of choice. Iatrogenic retroperitoneal hemorrhage 
can be ruled out with a pelvic CT, but generally presents as back and flank pain 
with or without signs of hemodynamic compromise and anemia.

 99. The correct answer is A. The 4T score is used to rule-out the possibility of 
HIT in patients who have developed thrombocytopenia. The elements of the 
4T score are timing of platelet count fall, platelet count fall relative to base-
line, occurrence of thrombotic events, and the existence of an alternative 
explanation for the patient’s thrombocytopenia. Patients are stratified into 
low-, intermediate-, or high-risk, based on their history, with patients in the 
low-risk group not requiring further laboratory testing for HIT. Patient age is 
not a factor in the 4T score.

 100. The correct answer is C. This patient has a large lung abscess that is seen as an 
area of hypodensity surrounded by lung parenchyma. It may be difficult to dif-
ferentiate lung abscess from a loculated empyema; however contrast enhanced 
chest CT often helps to make that distinction. Pyogenic lung abscesses are treated 
successfully with prolonged antibiotic therapy in 80–85% of cases, though there 
may be situations in which drainage may be necessary. These include very large 
abscess, persistent sepsis syndrome, generalized debility, and risk of rupture. 
Percutaneous or endobronchial drainage may be performed depending on the 
location of the abscess and the available expertise. The biggest concerns for per-
cutaneous drainage with a large bore chest tube may be contamination of the 
pleural space leading to empyema, hemothorax, pneumothorax, and formation of 
a broncho-pleural fistula. Hence, percutaneous insertion of a small bore pigtail 
catheter is the next best step in this case. With poor clinical response, drug resis-
tance should be suspected, and hence continuing antibiotics without any other 
intervention is not appropriate. The patient has small parapneumonic pleural 
effusion, and there is no role for thoracentesis. Percutaneous drainage is often 
favored over surgical management, when feasible [50].
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