Part 2: Questions with Answers and Explanations
Neuromuscular Medicine Questions
Question 1
A previously healthy 68-year-old male presents with progressive muscle weakness in his right
hand, swallowing difficulty and difficulty with walking. He believes these symptoms occurred “out
of the blue” and have worsened over the last 2-3 months. His temperature is 98.6 deg F (37 deg C),
blood pressure 145/86 mmHg, pulse is 80/min, and respirations are 17/min. Neurologic
examination is significant for mild dysarthria. He has atrophy of the thenar muscles of the right
hand and forearm, and 2/5 strength on wrist extension and flexion, as well as 3/5 power in
intrinsic hand muscles on right. He has some fasciculations in his right thigh, and mild (4+/5)
weakness of hip flexors bilaterally. Tone is increased in both legs. Sensory examination is intact. 3+
patellar reflexes are noted on the left lower extremity. On gait testing, the patient has poor balance,
and spastic gait. Which of the following is the most likely diagnosis?
A.
B.
C.
D.
E.

Guillain-Barre syndrome
Amyotrophic lateral sclerosis
Myasthenia gravis
Multiple sclerosis
Dermatomyositis

B - Amyotrophic lateral sclerosis: Correct
Amyotrophic lateral sclerosis (ALS) is neurodegenerative disease that affects both upper- and
lower-motor neurons. Therefore, patients affected by ALS will present with signs and symptoms of
upper- and lower-motor neuron disease. Upper motor neuron (UMN) signs include: spasticity,
positive Babinski, hyperreflexia, and spastic gait. LMN signs include: fasciculations (tongue
fasciculations are highly specific), muscle atrophy, hyporeflexia, and steppage gait. It is important to
remember that this is a motor neuron disease; therefore, there will be no loss of sensation. Most
cases of ALS are sporadic, but there can be familial variants. Main cause of death is respiratory
failure.
Incorrect choices:

A) Guillain-Barre syndrome (GBS) is the result of autoimmune destruction to myelin surrounding
the peripheral nerves. Classically, patients present with ascending weakness, and decreased or
absent deep tendon reflexes.

C) Myasthenia gravis (MG) is a disease of the neuromuscular junction secondary to antibodymediated destruction of acetylcholine receptors. This results in weakness. Patients with MG
presents with fatigable muscle weakness. For example, patients may experience ptosis or diplopia
when reading or watching television for a prolong period of time.

D) Multiple sclerosis (MS) is an inflammatory disease of the central nervous system. Classically, the
patient’s clinical presentation, and CNS lesions seen on MRI are disseminated in time and space. In

other words, autoimmune destruction of the CNS occurs in different regions at different times.
Young adults are mostly affected, with a female predominance.

E) Dermatomyositis is an inflammatory myopathy that presents as proximal muscle weakness, and
characteristic dermatologic findings, such as Gottron papules, and a heliotrope rash
Question 2
A 58-year-old female, accompanied by her husband, presents with trouble walking. She describes
her legs as being heavy and stiff, and at times experiences muscle spasms in her lower extremities.
Her husband notices that she has been having trouble writing, and buttoning her shirt. These
symptoms have progressively worsened over that past 4-5 months. Neurologic exam is significant
for intrinsic hand weakness, and arm fasciculations. The lower extremity is hypertonic, with
increased patellar reflexes. On gait testing, the patient has poor balance, moves slowly, and has
issues with turning. Which of the following is the best treatment to prolong life?
A.
B.
C.
D.
E.

Pyridostigmine
Botulinum toxin
Prednisone
Riluzole
Intravenous Immunoglobulin

D - Riluzole: Correct

This patient is presenting with signs and symptoms of both upper- and lower-motor neuron
disease. This is highly suggestive of Amyotrophic Lateral Sclerosis (ALS), a neurodegenerative
motor neuron disease. The main goal of treatment is to decrease the rate of neurodegeneration.
Riluzole is the treatment of choice, as it is the only medication that positively affects survival in
these patients.
Incorrect choices :

A) Pyridostigmine is an acetylcholinesterase inhibitor. This is effective in the management of
Myasthenia gravis. ALS is secondary to neurodegeneration, not in deficiencies of acetylcholine.

B) Botulinum toxin prevents the release of acetylcholine. It is a neurotoxin produced by Clostridium
botulinum. It has a variety of uses, including treatment of cervical dystonia, and spasticity. It is not
the best treatment for ALS. It can be used to treat refractory cases of sialorrhea in ALS.
C) Prednisone is a glucocorticoid that has immunosuppressant properties. It can be used in the
treatment of myasthenia gravis, multiple sclerosis, polymyositis, and dermatomyositis-to name a
few. This is not involved in the management of ALS.
E) Intravenous immunoglobulin is not involved in the management of ALS. This is a
neurodegenerative disease, not an antibody mediated disease.
Question 3

A 33-year-old female presents with drooping of her eyelid that seem to occur while reading or
watching television. This appears to get worse later in the day. She also reports that at times she
sees “double.” A few weeks ago, she was prescribed an antibiotic medication for a urinary tract
infection. She does not recall the name of the antibiotic. On physical exam, bilateral ptosis, with the
left affected more than the right is seen. Pupillary function intact. A glove is filled with ice, and
subsequently applied to the patient’s eyelid. After two minutes, the patient’s ptosis has improved.
Which of the following is most likely to yield rapid symptom improvement?
A.
B.
C.
D.

Corticosteroids
Plasma exchange
Acetylcholinesterase inhibitor
Thymectomy

C - Acetylcholinesterase inhibitor: Correct
This patient presents with fatigable muscle weakness (e.g., ptosis when reading or watching
television,) and improvement of her ptosis after ice was applied to her eyelids. This is highly
suggestive of myasthenia gravis (MG), an autoimmune disease of the neuromuscular junction. Firstline treatment for symptomatic improvement in MG is with an acetylcholinesterase inhibitor (e.g.,
Pyridostigmine). This prevents the degradation of acetylcholine in the synaptic cleft, thus
improving muscle weakness.
Incorrect choices :

A) Corticosteroids can be used in the treatment of MG. However, it is usually reserved for patients
who do not adequately respond to acetylcholinesterase inhibitors.

B) Plasma exchange can remove antibodies directed against acetylcholine receptors. This is
typically used in certain circumstances, such as in myasthenic crisis. This patient is presenting with
symptomatic ocular MG, and thus an acetylcholinesterase inhibitor is considered first-line.

D) Thymectomy is performed in patients with a thymoma. This may increase the likelihood of
remission from MG. This implies that the thymus may be involved in the development of MG. In fact,
a CT or MRI scan of the mediastinum and chest is involved in the evaluation of suspected MG.
Question 4
A 38-year-old female presents with muscle fatigue that is worse by the end of the day. She reports
to have myalgias in the back of her neck, and at times her head “drops.” She also states to sees
“double” when watching television, or reading for a prolonged period of time. On physical
examination, ptosis is produced when asking the patient to look at the ceiling without blinking.
Pupillary function is intact. Appropriate serologic testing is obtained. On repetitive nerve
stimulation, the amplitude of the compound muscle action potential progressively declines. Which
of the following is most likely the diagnosis?
A.
B.
C.
D.

Botulism
Lambert-Eaton myasthenic syndrome
Acute inflammatory demyelinating polyradiculopathy
Myasthenia gravis

E. Multiple sclerosis

D - Myasthenia gravis: Correct
Myasthenia gravis (MG) is an autoimmune disease of the neuromuscular junction. Antibodies are
directed against acetylcholine receptors, resulting in muscle weakness. Fatigable muscle weakness
is a cardinal feature of the disease. Ocular symptoms are very common; where patients may present
with ptosis, as well as diplopia. There are a myriad of medications that can exacerbation symptoms
in patients with MG. Therefore, one must use caution in using certain medications for other medical
issues. These medications include aminoglycosides, neuromuscular blocking anesthetics, beta
blockers, and so forth. The ice-pack test and Tensilon test are both sensitive beside tests for MG.
Serologic testing can be used to confirm the diagnosis. Patients may have antibodies against
acetylcholine receptors, or muscle specific tyrosine kinase.
Incorrect choices:

A) Botulism is a neurotoxin that results in cranial nerve palsies, and descending muscle weakness.
A helpful clinical clue that can differentiate MG from botulism toxin is pupillary function. In
botulism, pupils are dilated; in MG, pupils are normal.

B) Lambert-Eaton myasthenic syndrome (LEMS) is a disease of the neuromuscular junction. It is the
result of autoantibodies against voltage gated calcium channels on presynaptic neurons. This
prevents the release of ACh, leading to muscle weakness. On repetitive nerve stimulation, there is
an incremental increase in the compound muscle action potential.
C) Acute inflammatory demyelinating polyneuropathy (AIDP) is the most common subtype of
Guillain-Barre syndrome. This classically presents with ascending symmetric muscle weakness, and
absent or decreased deep tendon reflexes. The electrophysiologic findings are more suggestive of
MG.
E) Multiple sclerosis (MS) is an autoimmune disease affecting the white matter of the central
nervous system. Signs that are suggestive of MS are relapses and remissions. In other words, a
patient may present with an isolated neurological deficit that later improves. Other signs include
Lhermitte sign (flexion of the neck leading to a shock like sensation down the spine or limbs),
intranuclear ophthalmoplegia, and Uhtoff phenomenon (worsening of neurological deficits with
heat.)
Question 5
A previously healthy 26-year-old male is brought to the emergency department due to muscle
weakness. He reports mild weakness in his legs that has progressively worsened over a few days to
the point that he can barely move his legs. He has some numbness in his legs and his arms feel
weak. He has recently recovered from a respiratory infection. 1/5 muscle strength is noted
throughout the lower extremities, as well as absent patellar and ankle reflexes. 3 to 4-/5 muscle
strength is appreciated throughout his upper extremities. A lumbar puncture is performed, which
shows the following:
Cell count: 4 cells/mm3, Glucose: 67 mg/dL, Protein: 187 mg/dL Gram

stain: no organisms Spirometry is performed, which shows a forced vital capacity of 0.85 L. Which
of the following is the best next step in management?
A.
B.
C.
D.
E.

Intravenous (IV) immunoglobulin
Intubation
IV corticosteroids
Immunomodulating agent
Plasma exchange

B - Intubation: Correct

Note the symmetric muscle weakness, and absence of deep tendon reflexes. This is highly
suggestive of Guillain-Barre syndrome (GBS), especially in the setting of a recent respiratory
infection (likely Mycoplasma pneumoniae). Another important finding is albuminocytologic
dissociation, which describes a normal cell count and an elevated protein level (>45 mg/dL), which
further supports the diagnosis. Although IVIG and plasmapheresis are the main treatments for GBS,
it is important to realize this patient’s forced vital capacity is < 1L. This is an ominous sign of
respiratory failure, and thus is an indication to intubate. This is true of other neuromuscular
diseases that predispose patients to experience respiratory failure. Recall that other indications to
intubate is a rapid decline in vital capacity, and a negative inspiratory pressure < 20 cm H2O.
Question 6
A 30-year-old female presents with muscle weakness in the lower extremities and palpitations. Her
symptoms have been progressively worse over the course of a 2 weeks. She reports to be in great
health, but had a period of abdominal pain and diarrhea approximately 5 weeks ago. Her
temperature is 98.9 deg F (37.2 deg C), blood pressure 117/82 mmHg, pulse is 102/min, and
respirations are 16/min. On physical exam, there is 4-/5 muscle strength throughout the lower
extremities. Bilateral patellar reflexes are 1+ and ankle reflexes are absent. Lumbar puncture was
performed, and results are pending.
Part 1: What is the most likely diagnosis?
A.
B.
C.
D.

Polymyositis
Guillain-Barre syndrome
Hypokalemia
Myasthenia gravis

B - Guillain-Barre syndrome: Correct
This patient is presenting with symmetric ascending muscle weakness, decreased deep tendon
reflexes, and antecedent gastrointestinal infection (Campylobacter jejuni is most likely). This is
highly suggestive of Guillain-Barre syndrome (GBS), and autoimmune disease of myelinated
neurons in the peripheral nervous system. The mainstay of treatment is with plasma exchange or
intravenous immunoglobulin. Both are equally effective, and do not have an additive effect when
used together.
Incorrect choices:

A) Polymyositis is an inflammatory myopathy that classically presents with symmetric proximal
muscle weakness. Patients may complain of weakness when combing their hair, or when climbing a
flight of steps. Treatment is with high-dose corticosteroids.
C) Hypokalemia can be due to diarrhea, diuretic use, vomiting, hyperaldosteronism and so forth.
Hypokalemia can result in muscle weakness, cramps, and rhabdomyolysis. Cardiac involvement
may produce palpitations. Treatment involved replenishing potassium.

D) Myasthenia gravis (MG) presents with fatigable muscle weakness. It results from autoimmune
destruction of acetylcholine receptors on the sarcolemma. Pyridostigmine provides symptomatic
relief in these patients.
Part 2: What is the most appropriate initial treatment?
A.
B.
C.
D.

High dose corticosteroids
Intravenous immunoglobulin
Potassium chloride
Pyridostigmine

B - Intravenous immunoglobulin: Correct
This patient is presenting with symmetric ascending muscle weakness, decreased deep tendon
reflexes, and antecedent gastrointestinal infection (Campylobacter jejuni is most likely). This is
highly suggestive of Guillain-Barre syndrome (GBS), and autoimmune disease of myelinated
neurons in the peripheral nervous system. The mainstay of treatment is with plasma exchange or
intravenous immunoglobulin. Both are equally effective, and do not have an additive effect when
used together.
Incorrect choices:

A) Polymyositis is an inflammatory myopathy that classically presents with symmetric proximal
muscle weakness. Patients may complain of weakness when combing their hair, or when climbing a
flight of steps. Treatment is with high-dose corticosteroids.
C) Hypokalemia can be due to diarrhea, diuretic use, vomiting, hyperaldosteronism and so forth.
Hypokalemia can result in muscle weakness, cramps, and rhabdomyolysis. Cardiac involvement
may produce palpitations. Treatment involved replenishing potassium.

D) Myasthenia gravis (MG) presents with fatigable muscle weakness. It results from autoimmune
destruction of acetylcholine receptors on the sarcolemma. Pyridostigmine provides symptomatic
relief in these patients.
Question 7
A 44-year-old female presents with weakness. Her weakness becomes apparent when she picks up
her youngest daughter, or when placing her nonperishable foods in the top shelf of her kitchen. She
also reports difficulty when getting up from a chair. These symptoms began a few months ago, and
have since worsened. On physical exam, there is an erythematous eruption on her eyelids, and
erythematous papules on the dorsal aspect of her hands. Neurological examination is significant for

symmetric muscle weakness of her shoulders and hips. Which of the following is most likely the
diagnosis?
A.
B.
C.
D.
E.

Glucocorticoid-induced myopathy
Myasthenia gravis
Dermatomyositis
Polymyositis
Systemic lupus erythematosus

C - Dermatomyositis: Correct

This patient is presenting with symmetric proximal muscle weakness, as well as cutaneous
abnormalities. These cutaneous abnormalities described in the question stem are a heliotrope rash
(erythematous eruption on her eyelids), and Gottron papules (erythematous papules on the dorsal
aspect of her hands). These findings point towards Dermatomyositis, an inflammatory myopathy
affecting the perimysium and small blood vessels. Patients with dermatomyositis and polymyositis
should be worked up for malignancy, due its association with cancer.
Incorrect choices:

A) Glucocorticoid-induced myopathy can present with proximal muscle weakness. However,
patients do not experience myalgias and muscle tenderness. There is no indication in the question
stem to suggest the patient is on glucocorticoids.
B) Myasthenia gravis does not present with cutaneous manifestations. It typically presents with
ocular involvement and fatigable muscles weakness.
D) Polymyositis presents similarly to dermatomyositis; however, there are no cutaneous
abnormalities.

E) Systemic lupus erythematosus (SLE) can present with a malar rash, which appears similarly to
the heliotrope rash. These patients typically present with arthralgias, fatigue, fever, weight loss, and
so forth. There are criteria to clinically diagnose SLE (4 of 11). Therefore, dermatomyositis is more
likely.
Question 8
A 39-year-old female presents with progressive weakness in her shoulders and hips over a period
of two months. She states that getting up from a chair, climbing a flight of stairs, combing her hair,
and picking up her groceries have become increasingly difficult. Family history is significant for
colon cancer in her father, and systemic lupus erythematosus in the mother. Creatine kinase and
LDH is elevated on laboratory testing. On physical examination, an erythematous rash in the
periorbital region is seen. Mild swelling is noted in the small joints of the hand. Muscle tenderness
is elicited upon palpation of the shoulders and hips. 4-/5 strength is appreciated in the deltoid, and
hip. Which of the following is the best treatment for her symptoms?
A. Methotrexate
B. Prednisone
C. Hydroxychloroquine

D. Rituximab
E. Intravenous immunoglobulin

B - Prednisone: Correct

Dermatomyositis is most likely the diagnosis, given her proximal muscle weakness and cutaneous
manifestations, as well as elevated muscle enzymes (e.g., creatine kinase). It is associated with
malignancy, and thus should be screened. The mainstay of treatment is with high-dose
corticosteroids (e.g., prednisone).
Incorrect choices:

A) Methotrexate, a disease-modifying antirheumatic drug is involved in the management of
Rheumatoid arthritis (RA). In RA, patients typically complain of joint pain and stiffness. Note that
patients with dermatomyositis can presents with mild small joint swelling.
C) Hydroxychloroquine is an antimalarial agent used to treatment systemic lupus erythematosus
(SLE). The patient’s clinical presentation is more suggestive of dermatomyositis, not SLE.
Remember that SLE is clinically diagnosed if the patient meets 4 of 11 criteria. These include a
malar rash, photosensitivity, renal and hematologic involvement, and so forth.

D) Rituximab is a monoclonal antibody against CD20 on B cells. This medication has a wide array of
uses, such as in multiple sclerosis, rheumatoid arthritis, chronic lymphocytic leukemia, and even
dermatomyositis. In dermatomyositis, this drug is usually reserved for refractory cases. Prednisone
is first-line for dermatomyositis.
E) IVIG is not considered first-line in the treatment of Dermatomyositis. It may be considered in
patients with refractory cases.

Cerebrovascular Diseases Questions
Question 1
A 62-year-old male presents with headache, nausea, and vomiting.
These symptoms occurred a few hours after returning from the
grocery store. He has a history of hypertension treated with
lisinopril, and type 2 diabetes mellitus treated with metformin. His
temperature is 100.2 oF (38 oC), blood pressure 176/102 mmHg,
pulse is 96/min, and respirations are 19/min. On physical exam,
there is dysarthia, left-sided weakness and sensory loss. Noncontrast head CT is shown. Which of the following is most likely the
cause of this patient’s clinical presentation?
A.
B.
C.
D.

Hypertension
Amyloid angiopathy
Cerebral aneurysm
Vascular malformation

A – Hypertension - Correct

This patient is presenting with focal neurological deficits that can be explained by damage to the
putamen. This localization is supported by a hyperdense lesion in the basal ganglia shown in the
provided CT image. Hypertension is the most common cause of non-traumatic intracerebral
hemorrhage. Chronic hypertension leads to the development of small vessel lipohyalinosis, and
Charcot-Bouchard microaneurysms. The small vessel most likely affected in this patient is a
lenticulostriate artery, which is a penetrating branch of the middle cerebral artery, that supplies the
caudate and putamen. Other examples include the thalamostriate arteries, and penetrator arteries
from the basilar artery. Hypertensive hemorrhage has a predilection to certain regions in the brain
including the following: basal ganglia > thalamus > cerebellum > pons. When you see a patient with
a focal neurologic deficit, and a hyperdense lesion on non-contrast head CT in the regions
mentioned above, the cause is most likely hypertension.
Incorrect choices:

B) Amyloid angiopathy typical presents with a lobar hemorrhage on non-contrast head CT, and is
more common in elderly individuals.

C) Rupture of a cerebral aneurysm typically causes subarachnoid hemorrhage, where blood collects
in the subarachnoid space. The blood in this head CT is in the parenchyma, not the subarachnoid
space.
D) Vascular malformation is the most common cause of intracerebral hemorrhage in children.
While vascular malformations (such as arteriovenous malformations and cavernous
malformations) can present for the first time in adulthood, this is a much less common cause of
hemorrhage in adults compared to hypertension or amyloid angiopathy.

Question 2
A 38-year-old female presents with sudden, severe headache, nausea, and
vomiting. She describes the headache as “the worst headache of my life.”
She asks if the lights can be turned off as they have become very
bothersome. She is a lawyer, and has been under a lot of stress due to an
upcoming case she is preparing for. Past medical history is significant for
hypertension and migraine headaches. She has been smoking a pack of
cigarettes daily for 10 years. Physical examination is significant for very
mild nuchal rigidity. Non-contrast head CT is shown. Which of the
following is most likely the diagnosis?
A.
B.
C.
D.
E.

Tension-type headache
Subarachnoid hemorrhage
Migraine headache
Intraparenchymal hemorrhage
Epidural hematoma

B - Subarachnoid hemorrhage - Correct
When a patient describes their headache as “the worst headache of my life,” or as a headache that
was maximal at onset (“thunderclap headache”), a subarachnoid hemorrhage (SAH) must be
considered. SAH results from rupture of intracranial arterial aneurysms found in the subarachnoid
space. These aneurysms are commonly located by the anterior and posterior communicating
arteries. Aneurysm rupture leads to blood extravasation into the subarachnoid space, increasing
intracranial pressure, and irritation of the meninges. On imaging, we would expect hyperdense
signal in the subarachnoid space: the basal cisterns, Sylvian fissures, and interhemispheric fissures.
Incorrect choices:

A) Tension-type headache is characterized by mild-moderate diffuse head pain that is described by
some patients as “band-like.” These headaches have a gradual onset and are not severe as those in
SAH. Neuroimaging is typically normal in tension-type headache.

B) Migraine headache classically presents as a pounding headache, which can be bilateral or
unilateral. Patients can complain of photophobia and/or phonophobia; as well as nausea and/or
vomiting. These headaches can also be preceded by an aura. Although our patient has a past history
of migraine headaches, her clinical presentation and head imaging points towards SAH.

D) Intracerebral hemorrhage (ICH) is most commonly due to hypertension, amyloid angiopathy and
vascular malformations. Our patient has a history of hypertension and cigarette smoking, which
most certainly puts her at risk. However, her clinical presentation and head imaging highly suggests
SAH. Non-contrast CT imaging of a patient with hypertensive ICH typically presents with a
hyperdense lesion in the basal ganglia, thalamus, cerebellum, or pons.
E) Epidural hematoma classically presents with a lucid interval after head trauma, followed by
neurological deficits. On non-contrast head CT, there will be a lens-shape hyperdense lesion along
the cerebral convexity adjacent to the frontal and temporal lobes, most often due to rupture of the
middle meningeal artery.

Question 3
A 68-year-old male is brought to the emergency department by his wife. She reports that her
husband has been unable to speak or move the right side of his body. She states that his symptoms
occurred suddenly, while they were discussing vacation plans. He suddenly fell to the right, was
unable to speak or follow commands, or move his right arm or leg. Past medical history is
significant for hypertension and atrial fibrillation. He has smoked 1 pack of cigarettes daily for the
past 40 years. His temperature is 100.4 deg F (38 deg C), blood pressure 186/108 mmHg, pulse is
109/min and irregularly irregular, and respirations are 17/min. On exam, he has a left-gaze
preference, with marked weakness and sensory loss of the right side. EKG reveals atrial fibrillation.
D-dimer level is 320 ng/mL (normal ≤ 250 ng/mL). Head imaging shows an occlusion of the
proximal left middle cerebral artery. Which of the following is most likely the cause of this patient’s
clinical presentation?
A.
B.
C.
D.

Embolism
Thrombosis
Aneurysm rupture
Hypoperfusion

A – Embolism - Correct

This patient’s history (atrial fibrillation), clinical presentation (hemiparesis, hemisensory loss,
global aphasia, left gaze preference, upper motor neuron signs, sudden onset, and atrial fibrillation)
and head imaging (proximal left middle cerebral artery occlusion) is likely the result of a
cardioembolic stroke. The middle cerebral artery is a relatively common site for embolic infarction.
As the middle cerebral artery further ascends supero-laterally in the cortex, it gives off
lenticulostriate arteries to supply regions in the basal ganglia, and divides into a superior and
inferior branch. Lesions of the superior division of the MCA would lead to a Broca’s aphasia (if in
dominant hemisphere) and contralateral motor weakness. A lesion in the inferior division of the
MCA would lead to a Wernicke’s aphasia (if in dominant hemisphere) and a contralateral visual
deficit. Therefore, proximal MCA occlusion (also known as MCA stem infarcts), would lead to a
combination of these symptoms. Commonly, cardioembolic processes affects the proximal portion
of the MCA.
Incorrect Choices:

B) It is difficult to know whether a vessel is occluded due to thrombosis (clot formation in situ),
versus embolism (clot forms at a proximal site, and travels distally). Embolism is more common is
large, proximal vessels, such as the MCA. His history is also telling: he has a history of atrial
fibrillation, which significantly increases the risk of cardioembolic strokes. Therefore, given his
clinical presentation and history of atrial fibrillation, his stroke is most likely due to embolism.

C) Aneurysm rupture would lead to subarachnoid hemorrhage (SAH) which is usually characterized
by the abrupt onset of severe headache (“thunderclap” headache) possibly with altered mental
status and focal neurological deficits. This patient’s presentation is not strongly suggestive of SAH.

D) Hypoperfusion typically causes bilateral symptoms, as it affects both hemispheres of the brain
equally. This patient has symptoms affecting only his L MCA territory, which makes hypoperfusion
less likely.
Question 4
A 72-year-old male presents with abnormal speech and right-sided weakness. He was last seen
normal approximately 1 hour ago. Past medical history is significant for hypertension,
hypercholesterolemia, and type 2 diabetes mellitus. Five years ago, he underwent coronary artery
bypass grafting for the management of a myocardial infarction. On exam, his speech is non-fluent
and sparse, with impaired repetition. He has difficulty naming even common objects.
Comprehension is relatively intact. There is a right-sided mouth droop, with sparing of the
forehead. Strength is 3/5 throughout the right upper extremity, and 4+/5 in the right lower
extremity. Sensation appears intact. Which of the following is the best next step in management?
A.
B.
C.
D.

Administration of aspirin
Intravenous alteplase
Mechanical thrombectomy
Head CT

D - Head CT - Correct

This patient is presenting with a focal neurological deficit with cortical signs (e.g., aphasia). This is
highly suggestive of an acute stroke, especially with a past medical history that significantly puts
the patient at risk. The aphasia described is a Broca’s (expressive) aphasia. Along with weakness of
the right upper extremity, we can localize the stroke in the superior division of the middle cerebral
artery. It is crucial to obtain a non-contrast head CT to rule out hemorrhage. This will determine if
the patient is a candidate for intravenous tPA (alteplase).

Incorrect choices:

A) Any blood thinner – antiplatelet or anticoagulant – should be held until neuroimaging is
obtained, in order to rule out an intracerberal hemorrhage. It is impossible to determine if someone
is having an ischemic stroke or hemorrhagic stroke at the bedside, without the aid of neuroimaging.
Therefore, before administering any medications that could potentially exacerbate a hemorrhage,
you must first obtain neuroimaging
B) Although administering alteplase could be of great value for this patient, especially since his
symptoms began 2 hours ago, we must first rule out an intracranial hemorrhage. Incorrectly
administering tPA to a patient with an intracranial bleed may lead to progression of hemorrhage.

C) Mechanical thrombectomy would be indicated if an occlusion is found in a proximal large artery.
Neuroimaging with a non-contrast head CT and CT angiography must be performed first before
mechanical thrombectomy.

Question 5
A 65-year-old female is brought to the emergency department by her
husband due to abnormal speech. She does not appear to be aware of
her deficit. She was last normal 2 hours ago. Past medical history is
significant for hypertension, coronary artery disease, and
hypercholesterolemia. On exam, her blood pressure is 181/94, her
speech is fluent, but empty, with paraphasic errors. Comprehension
and repetition is impaired. There appears to be a visual deficit in the right upper quadrant. Noncontrast head CT is shown. Which of the following is the best next step in management?
A.
B.
C.
D.

Aspirin
Mechanical thrombectomy
Tissue plasminogen activator
IV Labetalol

C - Tissue plasminogen activator - Correct
This patient’s clinical presentation is suggestive of a Wernicke’s aphasia. A superior right-quadrant
visual field defect can also be seen. Given the acute onset and risk factors, her symptoms are likely
due to an ischemic process in the inferior division of the middle cerebral artery. The absence of a
hemorrhage on head CT, and symptoms beginning 3 hours ago, makes her a candidate for tissue
plasminogen activator (tPA). Therefore, administration of intravenous alteplase (a kind of tPA) is
the next best step in management. Of note, it takes approximately 48 hours for ischemia to appear
on non-contrast head CT. If this patient presented a few days after developing the speech
impairment, one would find a left temporoparietal infarct.
Incorrect choices:

A) Aspirin is given in patients who cannot receive IV tPA. In patients who are candidates for tPA,
they should receive tPA, rather than aspirin. It is important to note, however, that aspirin is not a
contraindication for tPA. Other anticoagulants, such as heparin, low molecular weight heparinoids,
warfarin, and the novel anticoagulants (apixaban, dabigatran, rovaroxaban, etc) are
contraindications.
B) Mechanical thrombectomy is indicated when a patient has a proximal, large vessel occlusion, a
disabling deficit on exam, and is within 8 hours from time last normal. A CT angiography (CTA)
would need to demonstrate this before the patient undergoes the procedure. However, even if the
pateint is a candidate for mechanical throbectomy, the initial treatment is still intravenous tPA

D) Labetalol is used in the acute stroke setting to lower blood pressure. In order to administer IV
tPA, the blood pressure must be <185/110. Therefore, this patient does not require labetalol prior
to administering IV tPA.

Question 6
A 62-year-old male presents with left-sided weakness. He was last seen normal approximately 5
hours ago. Past medical history is significant for coronary artery disease and hypertension. On
exam, there is 4+/5 strength in the left upper extremity, and 3/5 strength in the left lower
extremity. He is unable to walk. Non-contrast head CT is negative for blood and a large territory
infarct, and CT angiography shows an occlusion in the proximal portion of the anterior cerebral
artery. Which of the following is the best next step in management?
A.
B.
C.
D.

Tissue plasminogen activator
Thrombectomy
Heparin
Warfarin

B – Thrombectomy - Correct

This patient is presenting with a focal neurological deficit that can be best explained by a lesion
affecting the anterior cerebral artery. The CT angiograph further supports this notion. Note that this
patient was last seen normal approximately 5 hours ago; therefore, he is no longer a candidate for
an intravenous tissue plasminogen activator, such as alteplase (answer a). Of the remaining options,
mechanical thrombectomy is the best next step. Mechanical thrombectomy is indicated under the
following circumstances:
-

Non-contrast head CT shows the absence of hemorrhage or large infarct.
CT angiography shows an occlusive process in a proximal large artery.
Perform within 8 hours from stroke onset.

Data suggests that mechanical thrombectomy (using a second-generation device) plus IV tPA, is
superior to IV tPA alone in the management of an ischemic stroke due to an occlusion in the
proximal large artery in the anterior circulation.
Incorrect choices:

C) Subcutaneous heparin (low molecular weight preferred) would be used as prophylactic
treatment for venous thromboembolism, and would not be indicated in the emergent management
of this patient’s acute ischemic stroke.

D) If this patient has atrial fibrillation, an anticoagulant like warfarin would be used long-term to
decrease the incidence of recurrent cardioembolic stroke. However, there is a risk of hemorrhagic
transformation of an acute stroke in the first several days following a stroke, therefore it is common
to wait 1-2 weeks before initiating therapy with warfarin.

Question 7
A 70-year-old male presents with numbness of the left upper and lower extremity, as well as the
right side of his face. He also reports dizziness and difficulty with swallowing. He was last seen
normal approximately 6 hours ago. Two weeks ago he experienced acute head trauma due to a fall
while jogging. No intracranial bleed was noted in the head CT performed at the time. Past medical
history is significant for hypertension and hypercholesterolemia. His temperature is 100.4 deg F
(38 deg C), blood pressure 180/102 mmHg, pulse is 97/min, and respirations are 16/min. Blood
glucose level is 312 mg/dL. Physical exam is significant for ptosis and miosis (Horner’s syndrome)
on the right side. Nystagmus on rightward gaze. Uvula is displaced towards the left, and there is
paralysis of the right-sided vocal cord. Right-sided hemisensory loss is noted in the trunk and
extremities. There is also sensory loss on the right-sided face. Non-contrast CT shows no
intracranial bleed. Which of the following is the best next step in management?
A.
B.
C.
D.

Labetalol
Alteplase
Insulin
1/2 Normal saline

C – Insulin - Correct

This patient is presenting with a focal neurological deficit in the absence of an intracerebral
hemorrhage. This is highly suggestive of an ischemic stroke. This patient’s clinical presentation is
consistent with lateral medullary syndrome (Wallenberg syndrome), caused by an ischemic process
affecting the posterior inferior cerebellar artery (PICA). Of the choices, the best next step in
management is insulin administration. This patient’s hyperglycemia (312 mg/dL) will put him at
increased risk for poor functional outcome. This will increase acid production via anaerobic
metabolism, and will increase the production of free radicals. This will therefore contribute to the
brain damage the ischemic stroke is already causing to the neural tissue. It is reasonable to
administer insulin in order to achieve a serum glucose level of 140 – 180 mg/dL. You want to
ensure that the patient does not become hypoglycemic.
Incorrect choices:

A) This patient is presenting with an ischemic stroke (further supported by the absence of an
intracranial bleed). Patients with stroke may become hypertensive due to a compensatory
mechanism to maintain cerebral perfusion. In fact, decreasing the blood pressure in a patient with
an ischemic stroke may result in clinical deterioration. An exception to this is when a patient’s
systolic blood pressure is > 220 mmHg or diastolic blood pressure >120 mmHg.

B) Alteplase (a type of tPA) would not be indicated, given that she is outside the 4.5 hour window.

D) Isotonic normal saline is the fluid of choice when managing an acute ischemic stroke. You want
to avoid hypotonic saline (e.g., 1/2 normal saline). Hypotonic fluids may worsen cerebral edema.

You also want to avoid glucose containing fluids because, as mentioned above, hyperglycemia is
associated with poor functional outcome.

Question 8
A 69-year-old male presents with abnormal speech and rightsided weakness. While eating lunch with his wife, he suddenly
could not move his right arm or leg, and was unable to speak.
They arrived to the emergency department within minutes. His
wife currently reports improvement from when the symptoms
first began, and he is almost back to normal when examined 1
hour later. Past medical history is significant for hypertension
and type 2 diabetes mellitus. He has smoked 1 pack of
cigarettes daily for 45 years. Non-contrast head CT is shown.
Diffusion-weighted image MRI shows no sign of infarction. CT
angiogram of the neck shows 72% stenosis of the left internal
carotid artery. Which of the following is most likely etiology of
his transient ischemic attack?
A.
B.
C.
D.

Artery to artery embolization
Cardioembolism
Small vessel disease
Hypoperfusion

A - Artery to artery embolization - Correct
The patient suffered a transient ischemic attack (TIA), which is defined as a transient focal
neurologic deficit in the absence of acute infarction. Non-contrast head CT does not show any
intracranial bleeding, and there is no acute infarction detected by diffusion-weighted MRI imaging.
The first question is: was this due to large vessel diseae, small vessel disease, or hypoperfusion?

Small vessel disease typically affects the deep gray structures of the brain, as well as the brainstem.
It does not cause cortical signs: meaning, signs on exam that can only occur due to injury to the
cortex. Cortical signs include aphasia, apraxia, neglect, and visual field cut. Given that he had
aphasia on presentation, it is unlikely that he had a small vessel TIA.
Hypoperfusion typically causes bilateral symptoms. His symptoms only affecting his right arm and
leg, and therefore were not likely secondary to hypoperfusion.

Large vessel disease typically causes cortical signs, as these vessels supply the cortex. So the next
question is: was is due to embolization or thrombosis of a vessel? Given that he has 72% stenosis of
his left internal carotid artery, it is likely that he developed a thrombus at the site of his stenosis
(possibly due to plaque rupture), which then traveled upstream and occluded a blood vessel. A
similar set of symptoms could have also been due to cardioembolism, but there is no indication that
he has a cardiac source.

Headache Questions
Question 1
A 37-year-old female with migraine without aura presents with headaches of increased frequency
that typically begin in the morning. She says that zolmitriptan and acetaminophen are no longer
effective in treating her episodes. In a month, she experiences approximately 20 days of headaches,
and in the past 3 months, she has used zolmitriptan 15 times per month, on average, and
acetaminophen at least 20 days per month. Medical history is significant for migraine and asthma.
Medications are zolmitriptan, over the counter acetaminophen, and an albuterol inhaler. Which of
the following is the next best step in management?
A.
B.
C.
D.

Switch from zolmitriptan to sumatriptan
Add metoclopramide to current regimen
Start a daily prophylactic agent and find an acute treatment that is reliably effective
Begin oxycodone/acetaminophen treatment for the most severe headaches

C – Discontinue zolmitriptan and start a daily prophylactic agent - Correct

This patient’s clinical presentation is consistent with medication overuse headaches (MOH), also
known as “rebound headaches.” Patients commonly present with headache of increased frequency
that is not adequately responsive to acute abortive therapy (zolmitriptan and acetaminophen in
this case). The diagnosis is made on clinical grounds. The diagnostic criteria from the International
Classification of Headache Disorders is the following:
-

-

≥ 15 headaches per month in a patient who has a history of a primary headache disorder
(e.g., migraine, tension-type)
Taking acute abortive therapy ≥ 10 – 15 times per month for the past three months
Headache cannot be better explained by something else

There are two drug classes that are likely to increase migraine attack frequency when used
regularly: opiates and butalbital compounds (Fioricet, Esgic, etc). Those drugs should be avoided
altogether in the management of headache. At the same time, when acute headache treatments
don’t work well, as here, no matter what the treatment is, the frequency of headaches increases
over time. For these reasons, the management of MOH is to a) discontinue problematic drugs
(narcotics, butalbital), b) start an evidence-based daily prophylactic agent, and c) develop a reliably
effective acute abortive therapy (usually a combination of hi-dose NSAID, a non-oral triptan
formulation, and a dopamine blocking anti-emetic.
Incorrect Answers:

A, B, D) Adding another abortive agent to the patient’s current regimen will do little to control her
headaches. Medication withdrawal has been suggested in studies to provide benefit in reducing
headache frequency, and responsiveness to prophylactic treatment

Question 2
A 31-year-old female presents with throbbing right-sided headache that she rates as 8/10 in
intensity. She states her pain began approximately 12 hours ago, and is accompanied by nausea. She
finds some relief when sitting in a quiet, dark room. She reports that prior to the onset of her
headache, she noticed a “bright spot” in her left lateral vision that later expanded to form a crescent
with “zigzagging” lines of color that has made her feel as if she was “blind.” This lasted 30 minutes
and then resolved, and was followed by the headache. She experiences similar episodes
approximately once every two months. Physical exam is completely normal. Which of the following
is the most appropriate initial step in management?
A.
B.
C.
D.

Ondansetron
Sumatriptan
Propranolol
Verapamil

B – Sumatriptan - Correct
This patient’s clinical presentation is consistent with migraine with aura. A helpful mnemonic is to
“PIN” the diagnosis of migraine with 3 questions: Photophobia? Impairment (of normal function)?
Nausea? If any 2 of these is present, the PPV for a diagnosis of migraine is 93%; if all 3 are true, PPV
= 97%.
Studies suggest that the pain experienced in migraine headache is secondary to activation of the
trigeminovascular system. Aura may be explained by the phenomenon of cortical spreading
depression; aura can include typical visual disturbance like the one described here, but also
hemisensory and language dysfunction; recent prospective studies indicate aura commonly lasts
longer that previously thought and does not always occur prior to headache onset.

This patient is presenting with moderate-severe headache, and while first-line treatment can
include simple analgesics such as NSAIDs (e.g., ibuprofen) and acetaminophen, triptan medications
are more effective for severe migraine with aura, and can prevent the development of recurrent
aura or chronic headache.
Incorrect Answers:

A) Ondansetron is an antiemetic medication. Although it may provide some relief for her nausea,
and could be used an adjunctive treatment, but it will not address the pathophysiology of migraine
headache. Dopamine antagonists like metoclopramide may be more effective in migraine because
they may have a direct effect on the trigeminovascular system.
C) This patient requires effective acute abortive therapy for her migraine headaches. Preventive
treatment with propranolol is not indicated at this time.
D) Verapamil is effective preventive treatment for cluster headaches. Her clinical presentation
more consistent with migraine with aura.

Question 3
A 45-year-old male presents with recurrent severe left-sided head pain. The pain develops rapidly
and feels as if someone is “stabbing” his eye. He reports his left eye gets red and watery and that his
left eyelid “droops” during each episode. His headaches last approximately 30 minutes, and have
been occurring a few times a day for the past 5 weeks; some of the attacks occur out of sleep and he
feels like he can predict what time they will occur each day. He has tried over the counter
acetaminophen, which provides no relief. He reports no visual abnormalities. Medical history is
significant for a benign lung nodule. He has been smoking cigarettes for the past 25 years. During an
attack, the patient appears restless and agitated.
[Left-sided miosis is appreciated on exam, as well as conjunctival injection on the left, with no focal
neurological abnormalities—I am concerned that this line suggests the autonomic dysfunction
persists outside of acute attacks; I think we can leave it out].

Which of the following is most likely the diagnosis?
A.
B.
C.
D.
E.

Migraine without aura
Trigeminal neuralgia
Cluster headache
Acute angle closure glaucoma
Short-lasting unilateral neuralgiform headache with conjunctival injection and tearing
(SUNCT)

C – Cluster headache - Correct

This patient’s clinical presentation is consistent with cluster headache, which is characterized by
strictly unilateral pain, accompanied by ipsilateral autonomic findings (e.g., conjunctival injection,
lacrimation, miosis and ptosis in this case) and circadian rhythmicity. This patient should be
immediately treatment high flow 100% oxygen or triptans in the subcutaneous or nasal spray form
for abortive treatment. Preventive (prophylactic) treatment options include verapamil, topiramate,
lithium, and valproic acid.
Incorrect Answers:

A) Migraine without aura presents with commonly unilateral (can be bilateral) pounding headache,
accompanied by nausea, vomiting, phonophobia and photophobia. Headaches generally last at least
a few hours, and unilateral autonomic symptoms are not common. This patient does not present
with these features.

B) Trigeminal neuralgia typically presents with excruciating pain in the second and third division of
the trigeminal nerve, usually exacerbated by movement, chewing, or touching that part of the face.
Therefore, this diagnosis is unlikely to explain this patient’s symptoms. Also, note that autonomic
manifestations and circadian rhythmicity this patient presents with. This makes trigeminal
neuralgia highly unlikely.

D) Patients with angle closure glaucoma can present with visual disturbances (e.g., decreased
vision, halos around lights), ocular pain, headache, as well as nausea and vomiting. On physical
exam, there can be conjunctival redness, corneal cloudiness, and a fairly fixed mid-dilated pupil.
This is more continuous pain than cluster.

E) SUNCT is one of the trigeminal autonomic cephalalgia syndromes (along with cluster,
paroxysmal hemicranias and hemicrania continua). The attacks of pain in SUNCT are extremely
short, lasting seconds to a few minutes, and patients often have many (even dozens) of attacks per
day. Thus, attacks in SUNCT are much shorter in duration and generally much more frequent than
those in cluster.
Question 4
A 29-year-old female lawyer presents with sharp, shock-like stabbing pain in her right jaw. She has
experienced this pain for the past week, and occur approximately 15 times a day, with each episode
lasting a few seconds. She notices that at times brushing her teeth, or smiling can trigger her pain.
She has tried acetaminophen and ibuprofen, but these have not provided any relief. She has not
experienced these symptoms before, but recalls a period of transient right arm weakness lasting a
few days approximately 8 months ago, that she assumed was related to a “pinched nerve.” She
reports to experience stress due to an upcoming case that can benefit her career. On physical exam,
touching the right maxillary region reproduces the pain. There are no focal neurological deficits.
What is the most appropriate initial treatment?
A.
B.
C.
D.

Carbamazepine
Sumatriptan
Oxycodone and acetaminophen
Gabapentin

A – Carbamazepine - Correct

This patient’s clinical presentation of recurrent, lancinating facial pain is consistent with trigeminal
neuralgia. Typically, the second and/or third division of the trigeminal nerve is involved, resulting
in pain in the maxillary and mandibular regions of the face. There are “trigger” zones that
reproduce the pain, and is present in this patient (e.g., smiling, brushing teeth, touching maxillary
region during exam). Most commonly, trigeminal neuralgia can result from neurovascular
compression, typically involving the superior cerebellar artery. Other causes include tumor, and
plaques of multiple sclerosis. Note that this patient presented with transient arm weakness 8
months ago. Given that history, sex, and age of this patient, multiple sclerosis would be a concern,
and thus a brain MRI should be performed and possibly lumbar puncture. Pharmacologic treatment
of TN includes carbamazepine, oxcarbazepine, and often baclofen. Surgical treatment options
include SRS (stereotactic radiosurgery or “gamma knife”) of the Gasserian (semilunar) ganglion or
microvascular decompression (MVD) of the trigeminal root in the brainstem.
Incorrect Answers:

B) Although this patient has a history of migraine headaches, her clinical presentation makes this
diagnosis unlikely, and thus sumatriptan would not be an appropriate treatment.
C) Opioid medications are not first-line therapy for either trigeminal neuralgia or migraine.

D) Gabapentin can be a consideration for either migraine or trigeminal neuralgia if other therapies
fail, but would not be considered first-line for either disorder.

Question 5
A 26-year-old male presents with moderate “tightening” bilateral headache. These headaches began
approximately one week ago. He denies any sensitivity to light or sound, dizziness, fatigue, changes
in memory and does not experience nausea or vomiting. Headache episodes last a few hours. He is
stressed about a presentation he has to give to his company owners later this week. He remembers
having occasional headaches with fatigue or stress dating back to his teenage years. There is no
significant past medical history. Funduscopic evaluation is negative for papilledema, and there is
pericranial muscle tenderness upon palpation. The remainder of his neurological examination is
normal. Which of the following is most appropriate next step in diagnosis?
A.
B.
C.
D.

MRI brain with and without gadolinium
MRA head and neck
CT sinuses
No imaging is indicated

D – No imaging is indicated - Correct

This patient most likely has tension-type headache. Tension type headache (TTH) is characterized
by bilateral, often “band-like” headache that has no associated symptoms (e.g., phonophobia,
photophobia, aura, etc). Patients can describe the headache as “pressure-like” and not throbbing. A
common precipitating factor for tension-type headache is stress, as can be seen with his upcoming
presentation. Note that abortive therapy include the simple analgesics such as NSAIDs, and
acetaminophen. Also note that these headaches respond very well to triptan medications; most
Headache Medicine experts consider TTH to be mild migraine. Considering his long history of
intermittent headaches with features strongly suggestive of tension-type headache, his normal
exam, and the lack of worrisome features, neuroimaging is not indicated.
Incorrect Answers:

A) MRI brain could be useful if a brain tumor or other structural abnormality was suspected. Brain
tumor is unlikely in this patient. What should raise concern for malignancy is a headache that has
changed its pain pattern, worsening headache with body position changes (think of movements that
increases intracranial pressure such as bending over, and sneezing), nausea and vomiting, and
worsens at night. The patient does not present with these symptoms. Note that there is no
papilledema on fundoscopy, and neurological exam is benign.
B) MRA head would be indicated if the patient had “thunderclap” headache (sudden onset of severe
headache) or other symptoms suggesting aneurysmal subarachnoid hemorrhage. MRA neck would
be most useful at identifying possible carotid dissection or vertebral dissection, which could
present with a Horner’s syndrome, severe headache, neck pain, or focal neurological dysfunction.
This patient does not have symptoms suggesting these entities.

C) CT sinuses may be indicated if there were concerns for recurrent sinusitis or sinus obstruction.
Note that in many cases “sinus headache” is actually migraine. This patient does not have symptoms
strongly suggestive of a sinus infection.

Question 6
A 9-year-old female patient is brought to the pediatrician because she says “a heart is in my head.”
She reports bilateral headaches of pulsating quality, nausea, and has vomited 4 times. Her headache
began approximately 6 hours ago, and says that lights worsen her symptoms. Her eyes are red teary
and she reports nasal congestion. She is in the 4th grade, and does exceptionally well in school; her
mother notes she was a colicky baby and is prone to car sickness She has a cat a home that
scratched her face earlier today. She is sitting on the exam table wearing sunglasses. She does not
appear severely ill. Vitals signs are stable, and there are no focal neurological deficits. Which of the
following is most likely the diagnosis?
A.
B.
C.
D.

Corneal abrasion
Migraine
Tension type headache
Seizure

B – Migraine - Correct

This patient is presenting with pulsating, bilateral headache, with nausea, vomiting, photophobia,
and visual aura. This is consistent with migraine headaches. In the pediatric population, children
present with bilateral headache, rather than unilateral, even more commonly than adults. Cranial
autonomic symptoms—conjunctival injection, tearing, nasal congestion, rhinorrhea—are “the rule,
rather than the exception”, in children. In younger children, the headache is commonly bifrontal,
and in early teenagers, the headache is commonly bitemporal. There are several periodic
syndromes considered precursors of migraine in children—car sickness, tummy aches, dizzy spells;
in younger children, torticollis and cyclic vomiting syndrome as well. Recently, colic has been
identified as the earliest manifestation of migraine, rather than being evidence of lactose
intolerance.
Incorrect Answers:

A) Corneal abrasion could be possible given her pet cat scratching her face earlier in the day.
Photophobia can also be seen in this condition. However, this would manifest as severe eye pain,
having a foreign body sensation in the eye, and not wanting to open the eye. Her other clinical
findings are more consistent with migraine with aura.

C) Tension type headache is unlikely given the pulsating quality of the headache, accompanied by
nausea, vomiting, photophobia, and visual aura.

D) Although occipital lobe focal seizures can lead to visual phenomena, in this case, her symptoms
are much more strongly suggestive of migraine.

Epilepsy Questions
Question 1
A 6-year-old girl is brought to the pediatrician by her parents due to periods of unresponsiveness
that last approximately 10 seconds. The parents state that while performing a task, such as coloring,
she would suddenly “freeze” and stare into space without falling onto the ground. After a few
seconds, she would return to coloring, and not recall what has just happened. In a given day, she
undergoes these brief episodes about a dozen times. On physical examination, the patient is mildly
pale, but the exam is otherwise normal. When asking the patient to continuously blow at a
pinwheel, she stares into space, and does not respond to her name. This lasts approximately 5
seconds, and she returns to blowing the pinwheel. On electroencephalogram (EEG), there is 3 Hz
generalized spike-wave discharges in 6-10 second runs. Which of the following is the best initial
treatment?
A.
B.
C.
D.

Valproic acid
Ethosuximide
Phenytoin
Carbamazepine

Correct Answer B – Ethosuximide
This patient’s clinical presentation is consistent with childhood absence epilepsy (CAE), which is
characterized by multiple absence seizures. These seizure episodes can be described as periods of
impaired consciousness and awareness that typically last seconds. Patients do not lose body tone
during the seizure event, and the seizure itself can be provoked by hyperventilation. On EEG, 3 Hz
generalized spike-wave discharges is classically associated with CAE. First-line treatment is
ethosuximide, which is associated with greater efficacy than lamotrigine, and less side effects than
valproic acid (Choice A).
Incorrect Answers:

C and D) Carbamazepine and phenytoin is not used to treat CAE. Both carbamazepine and
phenytoin are narrow spectrum anti-epileptic drugs (AEDs). Narrow-spectrum agents are used
primarily for focal (partial) seizures. Remember that absence seizures are a type of generalized
seizure (look at the seizure classification algorithm seen in the video). Therefore, these narrow
spectrum AEDs would not be effective in treating CAE.
Question 2
A 27-year-old woman is brought to the emergency department by her co-workers after falling to
the ground, followed by full-body shaking and jerking lasting less than 30 seconds. The event
occurred after she received the news of the death of her grandmother. Just before falling, she felt
lightheaded and nauseous. Her co-workers state she fell suddenly, her eyes rolled back, she had
some groaning, and it looked like she had a “grand mal seizure” for 10-15 seconds. Shortly after the
jerking stopped, she regained consciousness and got up from the ground within a minute or so. She
was fully awake afterward. She had some mild urinary incontinence. On physical examination, the
patient appears anxious. Heart auscultation reveals normal S1 and S2 without murmurs, rubs, or

gallops. there is no evidence of a tongue bite. Which of the following is the best next step in
management?
A.
B.
C.
D.

12-lead electrocardiogram
Admission for video-EEG monitoring
1-hour EEG recording
Head computed tomography (CT) scan

Correct Answer A – 12-lead electrocardiogram
This patient presents with a sudden fall after hearing the news of her grandmother’s death
(trigger). Her loss of consciousness lasted seconds (rapid recovery), and prior to the event she felt
lightheaded and nauseous (pre-syncopal symptoms), further supporting vasovagal syncope. The
“grand mal seizure” may be a misinterpretation of a phenomenon commonly seen in syncope. In
one study, over 80% of volunteers who underwent induced vasovagal syncope had some type of
abnormal movement, often superficially resembling epileptic phenomena (stiffness, jerking,
twitching) but always lasting less than 20 seconds. All patients who present with a history of
syncope must have a 12-lead electrocardiogram (ECG) to assess for the presence of cardiac
arrhythmias, as this could be a cause of syncope.
Incorrect Answers:

B and C) Video-monitor electroencephalogram (EEG) or shorter EEG recording would not be the
next best step in this case. This patient’s symptoms are more consistent with a syncopal event
rather than an epileptic event. She experienced lightheaded and nausea prior to the event, the
twitching and jerking was brief and she had a rapid recovery, all supporting syncope over an
epileptic seizure. Urinary incontinence is not helpful at distinguishing seizures from syncope.
Therefore, the EEG will be low-yield in determining the cause of her symptom.

D) Lesions in the brain can result in an epileptic event, with symptoms reflecting where the lesion is
located. However, the absence of tongue biting, along with a specific trigger (emotional stress), presyncopal symptoms, and rapid recovery makes syncope a more likely diagnosis, thus making the
12-lead ECG have more diagnostic yield.
Question 3
A 14-year-old male presents with a witnessed generalized tonic-clonic seizure. Prior to the seizure
event, he felt anxious, confused, and diaphoretic. Medical history is significant for recently
diagnosed type I diabetes mellitus, and he has been struggling to control his blood glucose levels.
His only medication is an insulin regimen administered via needle and syringe injections. He denies
any alcohol or drug use. Laboratory tests were obtained. Which of the following is the best next step
in management?
A.
B.
C.
D.

Patient education
Initiate an antiepileptic drug
Lumbar puncture
Repeat electroencephalogram

Correct Answer A – Patient education

This patient is likely presenting with a provoked seizure secondary to hypoglycemia. This is
supported by his prodromal symptoms of anxiety, confusion, and diaphoresis, along with recently
diagnosed type I diabetes mellitus treated with insulin injections. Patients may have accidently
injected too much insulin, or eaten too little carbohydrates, which may lead to a severe
hypoglycemic episode, causing a provoked seizure. The treatment for provoked seizures is to avoid
the provoking factor, and therefore treatment with an anti-epileptic drug is not indicated (choice
B). Educating the patient on proper insulin use and frequent blood glucose monitoring are some
steps that will lead to optimal glycemic control.
Incorrect Answers:

C) Lumbar puncture would be performed if the patient presents with signs and symptoms
consistent with infection, such as meningitis. The vignette is more consistent with hypoglycemia
provoking a seizure.

D) Repeating an EEG would be low yield in this clinical situation, with a clinical picture consistent
with a provoked seizure due to hypoglycemia.
Question 4
A 42-year-old man presents with generalized tonic-clonic convulsions on day 2 of his
hospitalization for the management of acute pancreatitis. Prior to the convulsive event, the patient
felt anxious, tremulous, and agitated. Medical history is significant for alcohol-use disorder, with
multiple hospitalizations for alcohol intoxication and acute pancreatitis. On physical examination,
the patient is diaphoretic and convulsing. There is no evidence of stigmata of liver disease. The
patient does not appear malnourished. Appropriate laboratory tests are obtained. Which of the
following is the best initial treatment?
A.
B.
C.
D.

Haloperidol
Lactulose
Phenytoin
Chlordiazepoxide

Correct Answer D – Chlordiazepoxide
This patient is presenting with alcohol withdrawal seizure, a complication that arises 24-to-48
hours after abstaining from alcohol in patients with chronic alcohol use. With prolonged alcohol
use, there is down-regulation of GABA receptors and upregulation glutamate receptors (e.g., NMDA
receptors). This is an attempt to maintain excitatory homeostasis to result in a normal aroused
state. However, after removal of alcohol there is an increased excitatory tone, resulting in
symptoms such as anxiety, tremulousness, and seizure. Benzodiazepines, such as chlordiazepoxide
increases GABA tone via increasing the frequency of chloride channel opening on postsynaptic
GABA neurons. This enhances GABA’s inhibitory effect, resulting in membrane hyperpolarization.
Symptoms should be monitored with assessment scales such as the Clinical Institute Withdrawal
Assessment (CIWA).
Incorrect Answers:

A) Haloperidol is an antipsychotic medication that should not be used as monotherapy for alcohol
withdrawal as this may increase the risk of seizures (due to decreasing seizure threshold).

B) Lactulose is the treatment of choice for hepatic encephalopathy. The patient does not present
with evidence of significant liver disease, and given his development of generalized tonic-clonic
seizure 2 days after his last drink, makes this more consistent with alcohol withdrawal seizures.

C) Phenytoin is a narrow spectrum anti-seizure medication that can be used in focal seizures, and
even in status epilepticus. The patient’s presentation is not concerning for status epilepticus, and if
that were the case, benzodiazepines would be considered first-line.
Question 5
A 15-year-old female presents to the emergency department with a seizure. While she was eating
her breakfast in the morning, her mother witnessed myoclonic jerks involving the upper
extremities. Over a half-hour, the myoclonus became more dramatic, finally evolving into a
generalized-tonic clonic seizure lasting 1-2 minutes. The patient reports sleeping 4-5 hours per
night for the last few days due to upcoming midterm examinations. She denies alcohol or drug use.
She is currently sexually active with her boyfriend and uses condoms as her only form of
contraception. On physical exam, there is evidence of recent tongue biting, no focal neurological
deficits, and normal intelligence. A sleep-deprived EEG is performed with interictal findings
showing generalized 4-5-Hz polyspike and slow-wave discharges, with activation during photic
stimulation (photoparoxysmal response). MRI of the brain is normal. Which of the following is the
best treatment option for this patient?
A.
B.
C.
D.

Valproic acid
Phenobarbital
Levetiracetam
Phenytoin

Correct Answer C – Levetiracetam
This patient is likely presenting with juvenile myoclonic epilepsy (JME). Typically, a young teenager
presents with myoclonic jerks occurring within one hour after waking and in the setting of a trigger
(e.g., sleep deprivation, alcohol use, and psychological stress). Generalized tonic-clonic seizures also
occur in most cases of JME; absence seizures may also be present. First-line treatment for JME is
valproic acid; however, this must be used with caution in postpubertal girls, as this is a teratogen,
placing the fetus at risk for neural tube defects (e.g., spina bifida) and cognitive dysfunction (Choice
A). Alternative therapy includes levetiracetam, lamotrigine, and topiramate, but levetiracetam is
probably most effective for myoclonus. Of note, all women of childbearing age who are taking
anticonvulsants should take folic acid supplementation.
Incorrect Answers:

C) Phenobarbital may precipitate seizures in JME. It also crosses the placenta placing the fetus at
risk for fetal abnormalities, and should be used with caution in women of childbearing potential.

D) Phenytoin should be avoided in patients with JME, as this may aggravate myoclonic jerks and
absence seizures. Also, phenytoin is able to cross the placenta, increasing the fetus’ risk for
congenital malformations (e.g., orofacial clefts and cardiac defects).
Question 6
A 31-year-old woman is brought to the emergency department by her partner due to a convulsive
episode after an argument. Her partner described the convulsive episode as being abrupt in onset,
with asynchronous limb movements, and pelvic thrusting. The patient’s eyes were closed
throughout the episode and was unresponsive. The event lasted approximately 10-15 minutes, and
would consist of bursts of movement followed by pauses, occurring in a stopping-and-starting
fashion. The convulsive episode ended abruptly, with complete recovery. The patient said that
during the event, she could sometimes hear what people were saying, but was unable to respond.
She says she has seizures 2-3 times per week. Physical examination is unremarkable. On videoelectroencephalogram (video-EEG), one of her typical events is recorded, without any abnormality
on scalp EEG. What is the most appropriate treatment for this disorder?
A.
B.
C.
D.

Fluoxetine
Clonazepam
Cognitive-behavioral therapy
Massage

Correct Answer C – Psychogenic non-epileptic seizure
This patient’s clinical presentation is consistent with psychogenic non-epileptic seizures (PNES).
This can be difficult to distinguish from epileptic seizures; however, there are certain aspects of this
patient’s history that makes it more suggestive of PNES. For example, the duration of the seizure
event in PNES is usually longer than 2 minutes, while in epileptic seizures they are usually brief (<
1-2 minutes.) This patient’s eyes were closed, while in epileptic seizures they are usually opened.
With regards to motor activity, notice how her movements were asynchronous, with pelvic
thrusting. Other motor findings that are suggestive PNES include rolling side-to-side, and having a
wax and waning feature. In epileptic seizures, the motor activity is typically stereotyped,
synchronized, and progressive. Lastly, our patient had a rapid recovery following the event. In
epileptic seizures, patients are usually confused and drowsy. The frequency is also concerning for
PNES as she reports having multiple seizures per week. Video-EEG is the gold standard for
confirming the diagnosis, and we would expect to see an absence of epileptiform activity
throughout the event (before, during, and after). While PNES can be difficult to treat, cognitivebehavioral therapy has been shown to be effective in some patients.
Incorrect Answers:

A, B, D) While medications or other treatments may be helpful in managing psychiatric
comorbidities in PNES, the treatment of choice is cognitive-behavioral therapy.

Movement Disorders Questions
Question 1
A 65-year-old male presents with constant falls and fatigue. His symptoms have progressively
worsened throughout the years. He reports feeling unstable when standing, and has fallen 4 times
in the past year. It takes him longer to perform certain activities of daily living, and describes
himself as feeling weak. The patient denies any illicit drug or alcohol use. He smokes 2 packs of
cigarettes daily for the past 25 years. He denies night sweats, or fever, but has lost 5 pounds over
the course of 8 months. Medical history is significant for type 2 diabetes mellitus, hypertension, and
recently diagnosed depression. The patient appears apathetic, with mild patchy scaling on the
eyebrows. A mild right hand tremor is present at rest and tempered with voluntary movement. On
gait testing, the patient has a stooped posture, and takes shorter steps as he moves forward. When
firmly pulling the patient by the shoulders, he falls back. Which of following best explains this
patient’s clinical presentation?
A. Cerebellar neuronal atrophy

B. Alpha-synuclein deposition in nigrostriatal neurons

C. Spontaneous neural depolarization in focal region of primary motor cortex
D. Pharmacologically-induced dopaminergic antagonism

E. Paraneoplastic syndrome secondary to pulmonary malignancy

F. Neurotransmitter deficit in serotonin, norepinephrine, and dopamine

Correct Answer: B - Alpha-synuclein deposition in nigrostriatal neurons
This patient’s clinical presentation is consistent with Parkinson disease (PD). PD is a
neurodegenerative disease affecting dopaminergic neurons, and is characterized by a resting, “pillrolling” tremor, rigidity, akinesia/bradykinesia, and postural instability. Non-motor symptoms
include fatigue, hyposmia, mood disorder, issues with sleep, as well as autonomic dysfunction. The
pathogenesis of PD involves loss of dopaminergic neurons in the substantia nigra. Impaired alphasynuclein degradation in dopaminergic nigrostriatal neurons also appears to play a role. The
dermatologic finding described in this patient is likely seborrheic dermatosis, a papulosquamous
disorder that may be worsened in patients with PD.
Incorrect Answers:

A) Cerebellar neuronal atrophy can be seen in cerebellar ataxia which can have a wide array of
causes (e.g., congenital, paraneoplastic, autoimmune). The cerebellar hemisphere is important for
planning and coordinating complex movement, and damage to a cerebellar hemisphere leads to
ipsilateral neurologic manifestations, such as limb ataxia or intention tremor. Remember that
intention tremor worsens as the hand approaches its target.

C) Spontaneous neural depolarization in focal region in primary motor cortex describes a partial
seizure. Partial seizures can be simple (consciousness intact), or complex (consciousness impaired).
This is less likely given the patient’s bradykinesia, masked facies, resting tremor, and other nonmotor symptoms (e.g., depression, seborrheic dermatitis).

D) Pharmacologically-induced dopaminergic antagonism can be seen in patients being treated with
certain medications, such as antipsychotics. Although this could lead to the patient’s current
symptoms, there is no evidence of psychosis, or any other medical condition that requires
dopaminergic antagonism.
E) Paraneoplastic syndrome secondary to pulmonary malignancy is not correct. Lambert-Eaton
syndrome is an example of such paraneoplastic disease. Recall that this is due to autoimmune
destruction of presynaptic voltage gate calcium channels, resulting in decreased acetylcholine
exocytosis. Patents typically present with muscle weakness that improves with continued muscle
contraction.

F) Neurotransmitter deficit in serotonin, norepinephrine, and dopamine can be seen in major
depressive disorder (MDD). Recall the mnemonic SIG E CAPS: Sleep disturbances, loss of Interest,
Guilt, Energy loss & fatigue, Concentration issues, Appetite/weight changes, Psychomotor
retardation, Suicidal ideation. In order to be diagnosed with MDD, you need 5/9 criteria, with at
least 1 of 2 core (anhedonia and depressed mood) symptoms. This patient presentation does not
satisfy MDD criteria, and his symptoms are more consistent with Parkinson disease.
Question 2
A 54-year-old male presents with difficulty in eating and drinking, and worsening hand-writing.
This has been stressful for him as he has been continuously working on a novel that is due for
publishing in a few weeks. He notes that alcohol improves his symptoms and relieves his stress.
Medical history in noncontributory. Family history is significant for similar symptoms in his father,
but cannot recall the name of the diagnosis. Physical examination shows a tremor of the hand, of
medium frequency that worsens with his arms outstretched. Mild titubation is also noted on exam.
Which of the following is the best initial treatment option for this patient?
A)
B)
C)
D)
E)

Beta-blockade
GABA transaminase inhibition
Deep brain stimulation of thalamic nuclei
Cleavage of SNARE protein
Behavioral modification

Correct Answer: A – Beta-blockade

This patient’s difficulty in eating, drinking, and writing, in the setting of symptom improvement
with alcohol is suggestive of essential tremor. In addition, the medium frequency tremor that
worsens while the arms are outstretched, along with a positive family history is supportive of the
diagnosis. This is a clinical diagnosis, showing a bilateral action tremor of the hands/forearms,
without any other neurologic findings (though there are some exceptions). The next step is
understanding management. First-line treatment for essential tremor is Propranolol (a
nonselective beta-blocker), and Primidone; therefore, A) is the correct choice.
Incorrect Answers:

B) GABA transaminase inhibition is the mechanism of action of valproic acid, an antiepileptic drug.
This medication is effective in treating myoclonic seizures. This is not used in essential tremor.

C) Deep brain stimulation of certain thalamic nuclei can be used to treat essential tremor; however,
this is reserved for refractory cases.

D) Cleavage of SNARE protein is seen with botulinum toxin injection. This can be used in certain
neurological diseases, such as focal and task specific dystonias (e.g., writer’s cramp). This can also
be used to treat essential tremor, but it is not considered first-line treatment.

E) Behavioral modification would be beneficial in writer’s cramp, a type of task-specific dystonia.
This patient presents with essential tremor.
Question 3

A 72-year-old male is brought by his wife due to unexplained weakness and fatigue. She describes
his movements as “sluggish”, and is concerned that he may be depressed. The patient reports
difficulty with buttoning his shirt, and double clicking the mouse when using his computer. He
states that the recent death of his mother has been difficult to accept, and has noticed his foods
don’t smell the same, and has been having difficulty with sleep. He does not smoke, but drinks 2-3
beers per week. He says his father suffers from a hand tremor, and his mother passed away from
pancreatic cancer. On physical exam, a tremor affecting the right hand improves with purposeful
movement. There is an increased resistance to passive movement at the right wrist joint. Which of
the following is the best initial treatment?
A.
B.
C.
D.
E.

Primidone
Botulinum toxin
Levodopa
Deep brain stimulation
Clonazepam

Correct Answer: C – Levodopa
The patient presents with a resting tremor that improves with purposeful movement, bradykinesia,
and rigidity. This is suggestive of Parkinson disease. The patient also presents with symptoms of
depression, difficulty with sleep, and anosmia; these are considered non-motor symptoms that can
be seen in this patient population. The Archimedes spiral shows tremulousness without a clear axis.
In essential tremor, there is usually a clear axis such that the tremor worsens at two opposite points
in the spiral (e.g., 10 o’clock and 4 o’clock). Of the answer choices given, Levodopa is the best initial
treatment. Levodopa is a precursor to Dopamine. It is important to combine this medication with
Carbidopa in order to prevent the peripheral decarboxylation of Levodopa, thus increasing the
concentration of the drug exposed to the brain.
Incorrect Answers:

A) Primidone is a first-line agent used to treat essential tremor. Essential tremor is generally
characterized by an action tremor, in the absence of other neurological disease. Although there
appears to be a genetic component to essential tremor, this patient’s presentation is more
consistent with Parkinson disease.

B) Botulinum toxin injection can be used for dystonia. Although the patient does have increased
rigidity on passive flexion, his symptoms are more consistent with Parkinson disease.

D) Deep brain stimulation involves the use of implanted electrodes in certain structures of the
brain, such as the ventral intermediate nucleus of the thalamus, and globus pallidus internus.
Medical management should be considered before surgery.

E) Clonazepam is a benzodiazepine that has a multitude of uses. This is considered a second-line
treatment for essential tremor.
Question 4
A 34-year-old woman presents with neck pain. She is accompanied by her husband, who says she
appears to have right-turning, tremor-like movement of the neck. The patient describes the pain as
muscle spasm-like, and states that her symptoms improve with rest and sleep. She has recently
begun taking Citalopram due to being diagnosed with major depressive disorder. She denies any
alcohol or illicit drug use. On physical examination, there is right head turning with left lateral head
tilt. Jerky head tremor is noted, with spasm and hypertrophy of the left sternocleidomastoid muscle.
Which of the following is most likely the diagnosis?
A.
B.
C.
D.

Myoclonus
Dystonia
Huntington disease
Tics

Correct Answer: B – Dystonia
This patient’s symptoms are consistent with torticollis (cervical dystonia), a focal dystonia. Other
focal dystonias include blepharospasm, spasmodic dysphonia, and writer’s cramp. Recall that
dystonias are involuntary muscle contractions (which can be repetitive or sustained) that can result
in abnormal posturing. It is important to assess the cause of the dystonia. Potential causes include
Wilson disease, drug exposures (e.g., levodopa, serotonin-reuptake inhibitors, anticonvulsants),
toxins (e.g., carbon monoxide), and many others. Botulinum toxin is considered first-line treatment
for cervical dystonias.
Incorrect Answers:

A) Myoclonus is a sudden and rapid muscular jerk, which can result from epileptic activity in the
brain (e.g., juvenile myoclonic epilepsy), paraneoplastic syndromes, encephalitis, and many other
causes. The patient’s presentation is more suggestive of cervical dystonia.

C) Huntington disease is an autosomal dominant neurodegenerative disorder that is a major cause
of chorea. Chorea is a “dance-like” movement disorder. This patient presents with abnormal
posturing secondary to neck muscle contraction.
D) Tics sudden and of brief duration. They are typically preceded by an urge prior to performing
the action, and a relief after the action is complete. There are various types of tics, which include
motor tics and vocal tics. This patient’s presentation is more consistent with cervical dystonia.

Question 5
5. A 14-year-old boy is brought to the pediatrician by his mother because of a 1-hour episode of
intermittent jerking movements that began around the time he woke up this morning. He describes
the movement as jerky, affecting both upper extremities and upper body, and arrhythmic. During
the episode, the patient did not lose consciousness. The patient admits to sleeping approximately 4
hours per night due to upcoming final examinations. Physical examination is completely normal.
Which of the following is the best initial treatment for this patient’s symptoms?
A.
B.
C.
D.

Valproic acid
Ropinirole
Primidone
Trihexyphenidyl

Correct Answer: A – Valproic acid
This patient is presenting with myoclonic seizures, likely secondary to juvenile myoclonic epilepsy
(JME). All cases of JME present with myoclonus, with most cases also presenting with generalized
tonic-clonic seizures. These patients may also present with absence seizures, although rare.
Myoclonic jerks typically occur in the morning, with common precipitating factors being sleep
deprivation, and alcohol intake. These myoclonic jerks commonly involve the upper extremity, and
rarely the lower extremity. First-line treatment for JME is valproate, but one must be careful
prescribing this medication in postpubertal girls, because of its teratogenic effects on the
developing fetus. Note that myoclonus in this patient was epileptic. Remember there are other
etiologies of myoclonus, such as physiologic, essential, and secondary (e.g., medications).
Incorrect Answers

B) Ropinirole is a dopamine agonist that can be used to Parkinson Disease (PD) and Restless Leg
Syndrome. This patient’s presentation is more consistent with JME.

C) Primidone is a first-line agent in the treatment of essential tremor (ET). This patient’s history is
not consistent with ET.
D) Trihexyphenidyl is an anticholinergic medication. This may be beneficial in treating dystonia,
and is useful when treating PD. This patient present with myoclonic jerks, and not abnormal
posturing, or resting tremor.
Question 6
6. A 46-year-old man presents with restlessness, depression, and weight loss. Initially, he noticed
increased clumsiness, and now has had involuntary, jerky-like movements of his upper extremity.
He incorporates the involuntary movements into his purposeful movements so his wife does not
notice. His father committed suicide, and his mother is currently healthy. He has been having
difficulty with work due to problems with multi-tasking, and decision making. On physical
examination, delayed saccadic initiation is appreciated, as well as difficulty with finger tapping, and
maintaining steady grip.

Which of the following is most likely the diagnosis?
A.
B.
C.
D.

Physiologic myoclonus
Huntington disease
Motor tics
Multiple system atrophy

Correct Answers: B – Huntington disease
This patient presented with chorea, psychiatric illness, and dementia. This constellation of
symptoms could suggest Huntington disease (HD), an autosomal dominant neurodegenerative
disorder due to a trinucleotide repeat (CAG) on chromosome 4. Chorea is an involuntary dance-like
movement abnormality that can be fluid-like or jerky. A patient’s chorea can initially be very
minimal, and can be interpreted as restlessness. Patients may also try to incorporate their
choreiform movements into purposeful movement (this is called parakinesia). Psychiatric
manifestations include depression, anxiety, irritability, and psychosis. Patients with HD inevitably
have cognitive decline. It is important to elicit a family history to determine if the parent presented
with, or was diagnosed with, HD. A patient’s parents may have had psychiatric illness, and may have
even committed suicide. On head imaging, striatal atrophy (especially the caudate) is seen. There is
no cure, but certain medications, such as tetrabenazine, may be helpful in improving chorea.
Incorrect Answers:

A) Physiologic myoclonus occurs in healthy individuals. People may experience myoclonus while
falling asleep. This patient presented with choreiform movements, as well as cognitive decline and
neuropsychiatric disturbances, which is suggestive of HD.

C) Motor tics typically involve the face or neck, and are accompanied by an urge prior to completing
the movement, and relief after the movement is performed. There is no evidence that the patient
experienced an urge, or relief associated with movement. His presentation is more consistent with
HD.
D) Multiple system atrophy is a neurodegenerative disorder characterized by parkinsonism and
autonomic instability. Autonomic instability may manifest as urinary incontinence/retention,
constipation, erectile dysfunction, or orthostatic hypotension. Recall that parkinsonism is
characterized by resting tremor, rigidity, akinesia or bradykinesia, and postural instability.
However, this patient’s symptoms are more consistent with HD.

Neuro-Immunology Questions
Question 1
A 37-year-old African American woman presents to the emergency
department with pain and vision loss in her right eye. These symptoms
progressively worsened over the course of hours. She also reports muscle
weakness and sensory changes in both upper extremities. This has never
happened before. The patient has a history of ulcerative colitis treated with
oral 5-aminosalicylate, and hypertension that is adequately controlled on
hydrochlorothiazide. On physical exam, she has a visual acuity of 20/20 in
the left eye and 20/200 on the right, a right relative afferent pupil defect,
and symmetric motor and sensory deficits more pronounced in the upper
extremity. An MRI of brain was normal. MRI spinal cord was obtained with
findings shown to the right. Which of the following is most likely the
diagnosis?
A. Optic nerve glioma

B. Multiple sclerosis

C. Non-arteritic anterior ischemic optic neuropathy
D. Neuromyelitis optica spectrum disorder

Correct Answer - D - Neuromyelitis optica spectrum disorder
This patient’s clinical presentation is concerning for neuromyelitis optica spectrum disorder
(NMOSD). This is an autoimmune inflammatory disorder that affects the central nervous system,
resulting in demyelination and axonal damage. NMOSD predominantly affects the optic nerves and
spinal cord. Although it may be difficult to differentiate from multiple sclerosis (MS), some clinical
and imaging findings can make one disease more suggestive than the other. In NMOSD, the optic
neuritis is typically more severe, and transverse myelitis is typically longitudinally extensive
(demyelination involving 3 or more vertebral segments) (Choice B). These clinical syndromes may
appear simultaneously, or one at a time. Approximately 55-84% of patients with NMOSD have a
normal brain MRI at diagnosis; however, in up to 85% of patients, there will be brain involvement
over time. CSF analysis frequently reveals pleocytosis (less common in MS) and an absence of
oligoclonal bands (these are commonly seen in MS). A specific biomarker for NMOSD is IgG
autoantibodies against aquaporin-4 (AQP4) (known as NMO-IgG), which can be detected in both
serum and CSF. Of note, NMOSD has a strong association with other types of autoimmune disorders
(this patient has a medical history of ulcerative colitis).
Incorrect Answers:

Answer A) Optic nerve glioma is unlikely. Patients typically develop symptoms over the course of
months-to-years. Also, prepubertal children are more frequently involved. Note that these optic
pathway gliomas are associated with neurofibromatosis type I.

Answer C) Non-arteritic anterior ischemic optic neuropathy (NAION) results in unilateral (more
commonly) vision loss that occurs over the course of hours to days. On funduscopic examination,
one can find hyperemic optic disc edema and splinter hemorrhages. This typically affect patients

over 50-years-old. Also, this does not explain the hyperintense lesions in the right optic nerve and
spinal cord
Question 2
A 31-year-old woman presents to her primary care physician for the evaluation of episodes of
severe jaw pain. She states that these episodes began approximately one week ago, occur dozens of
times a day, each time lasting only a few seconds. The pain is in the right jaw, has a sharp, stabbing
component, and is 10/10 in severity. Brushing her teeth and placing lotion on her face exacerbate
the pain. Upon further questioning, the patient reports that 6 months ago, she had an episode of
left-sided lower extremity muscle weakness and numbness that lasted 2 weeks before it
spontaneously resolved. On physical examination, palpating the jaw elicited pain, but there was
normal sensation. Inspection of the oropharynx, and skin of the face is unremarkable. Neurological
examination is normal. Which of the following is the best next step in management?
A.
B.
C.
D.

Magnetic resonance imaging (MRI) of the brain and spinal cord
Referral to a dentist
Lumbar puncture
Administration of acyclovir

Correct Answer - A - MRI of the brain and spinal cord.

This patient's jaw pain is consistent with trigeminal neuralgia, a facial pain disorder characterized
by brief episodes of recurrent, unilateral, stabbing pain that begin and end abruptly. This pain is in
the distribution of one, or more trigeminal nerve divisions (more commonly the maxillary and/or
mandibular division.) Trigeminal neuralgia commonly results from trigeminal nerve root
compression. Nerve root compression appears to be most commonly vascular; however, nonvascular causes include space-occupying lesions and plaques of multiple sclerosis. This patient's
history of a motor and sensory deficit that spontaneously resolved is concerning for multiple
sclerosis (MS), and thus an MRI (Choice A) would be the best next step in management.

Incorrect Answers:

Answer B) Her symptoms are highly typical of trigeminal neuralgia. While dental pain would be on
the differential diagnosis, it is less likely in this case.
Answer C) Lumbar puncture is not the best next step in management. There is nothing in this
patient history concerning for meningitis or encephalitis. With regards to diagnosing MS, LP is a
second line test. When patients present with a typical MS syndrome, and when dissemination in
space and time can be demonstrated by using MRI criteria in conjunction with the clinical
syndrome, LP may not be required. However, CSF analysis continues to be an important tool for
diagnosing MS when there are atypical clinical features or if the presentation is concerning for
primary progressive MS.
Answer D) Acyclovir or other antiviral therapies do not have a role in trigeminal neuralgia.

Question 3
A 34-year-old woman is brought to the emergency department by her husband due to worsening
lower extremity weakness. Her symptoms began approximately one week prior to presentation,
when she experienced mild weakness of the left leg, causing her to limp. The lower extremity
weakness progressed to the point of not being able to get out of bed. The patient also reports a
period of left arm weakness and numbness eight months ago that spontaneously resolved over the
course of a few days. Approximately two weeks ago, she experienced an upper respiratory infection
that has resolved. Her temperature is 98.6°F (37°C), pulse is 74/min, respiratory rate 18/min,
blood pressure 129/75 mm Hg. Neurological exam is significant for 1/5 strength in both lower
extremities and 3+ patellar tendon reflexes. A magnetic resonance imaging (MRI) of the brain and
spine is performed. Which of the following is the best initial treatment?
A.
B.
C.
D.
E.

Interferon-beta
Intravenous immunoglobulin (IVIG)
Natalizumab
Methylprednisolone
Plasma exchange

Correct Answer - D - Methylprednisolone
This patient’s clinical presentation is concerning for a multiple sclerosis (MS) attack. MS relapses
are discrete episodes of neurologic dysfunction, typically lasting at least 24 hours in the absence of
any fever or infection. MRI performed during a relapse will typically reveal gadolinium enhancing
lesions; in this instance, she likely has an active spinal cord lesion. MS relapses are treated with high
dose steroids, typically intravenous methylprednisolone. Equivalent doses of oral steroids can also
be effective. The goal of treating an MS attack with steroids is to hasten recovery. Acute treatment
has no long-term impact on recovery or in reducing the risk of developing another attack. Plasma
exchange and IVIG (Choice B and E) treatments are second line treatments for MS exacerbations,
used when there is a contraindication to high dose steroids or when steroids alone have been
ineffective. Of note, patients with MS may experience recurrence of old neurologic symptoms in the
setting of infection or excessive stress. These “pseudorelapses” are not associated with new MRI
lesions and should not be treated with steroids. Resolving the underlying problem (e.g., treating a
urinary tract infection) typically leads to resolution of the neurologic symptoms.
Incorrect Answers:

Answer A) and C) These options are disease-modifying therapies for MS and do not play a role in
the treatment of an acute MS attacks.
Question 4
A 29-year-old African American woman presents with bilateral facial weakness. This symptom
developed over the course of a few hours and has never happened before. Upon further
questioning, the patient reports seeing her pulmonologist every 6 months to follow her lung
function and seeing her ophthalmologist annually for an eye exam. Neurological exam is significant
for the patient being unable to smile, or raise her eyebrows. There is also an erythematous and

tender nodule affecting the pretibial surfaces of both legs. Magnetic resonance imaging (MRI) of the
brain shows leptomeningeal enhancement. Which of the following is most likely the diagnosis in
this patient?
A. Neurosarcoidosis
B. Lyme disease

C. Guillain-Barre syndrome

D. Myasthenia gravis

Correct Answer - A - Neurosarcoidosis
This patient is presenting with bilateral facial nerve palsy (Bell palsy). The patient’s inability to
raise her eyebrows and smile suggest that the lower motor neurons of the facial nerve are affected.
This patient is an African American woman whose lung function, and eye exam are routinely
monitored. Along with erythematous and tender nodules on the pretibial surface (suggesting
Erythema nodosum), this patient likely has Sarcoidosis. Neurologic sarcoidosis (or
Neurosarcoidosis) should be suspected in sarcoid patients who present with a new neurologic
problem. Neurosarcoidosis can present with cranial nerve palsies (the facial nerve is most
common), with obstructive hydrocephalus, with peripheral neuropathy, or with many types of
neurologic problem. Brain MRI frequently shows abnormalities, but there are no characteristic
findings. This is an extremely difficult diagnosis to make, and tissue will ultimately be required.
When neurosarcoidosis is suspected, workup usually includes body computer tomography (CT)
scans looking for lymphadenopathy or other organ involvement for biopsy.
Incorrect choices:

Choice B) Lyme disease, which results from a Borrelia burgdorferi infection transferred by the
Ixodes tick, can most certainly present with a facial nerve palsy. In fact, it is the most common
cranial neuropathy in this disease. However, the clinical vignette gives us no information on where
the patient is from (e.g., Connecticut--mostly the Northeast and upper Midwest). The dermatologic
finding in this patient is not consistent with erythema migrans, which classically appears as a
“bull’s-eye” lesion.
Choice C) Guillain-Barre syndrome (GBS) is not likely in this patient. Classically these patients
present with an ascending paralysis and absent or depressed deep tendon reflexes. Patients may
have a preceding gastrointestinal or upper respiratory infection. Although patients with GBS can
present with facial nerve palsy, it is rare.

Choice D) Myasthenia gravis is not the best choice. This autoimmune neuromuscular junction
disorder typically present with ocular manifestations, such as diplopia and ptosis. Patients typically
present with fluctuating muscle weakness that is worse at the end of the day, due to autoantibodies
directed against nicotinic acetylcholine receptors found on the muscle. This makes the muscle less
sensitive to Acetylcholine, producing muscle weakness.

Question 5
An 8-year-old boy presents to the Emergency Department with altered mental status and weakness.
The mother reports that her son had a fever and complained of a headache two days prior to
presentation, along with upper extremity weakness. Earlier in the day, his headache worsened, he
had vomiting, and appeared confused. The mother states that approximately one week ago, he had
a viral illness but appeared to have fully recovered. Beyond this, he is neurologically normal at
baseline. While performing the physical exam, he has a generalized tonic-clonic seizure, requiring
benzodiazepine administration. Vital signs show that he is afebrile with a normal blood pressure.
On physical exam, the patient has mild nuchal rigidity, a right relative afferent pupillary defect,
right and left-sided weakness, and a bilateral Babinski reflex. Magnetic resonance imaging (MRI)
showed diffuse white matter lesions. Which of the following is most likely the diagnosis?
A. Viral meningitis

B. Acute disseminated encephalomyelitis

C. Neuromyelitis optica
D. Multiple sclerosis

E. Progressive multifocal leukoencephalopathy

Correct Answer - Choice B - Acute disseminated encephalomyelitis
This clinical vignette presents a young child who is encephalopathic, has multiple focal neurological
deficits, and had a recent history of viral infection. Given the rapidly progressive findings, this is
concerning for acute disseminated encephalomyelitis (ADEM), an autoimmune central nervous
system demyelinating disease. Triggers include recent viral infection and immunization in
genetically susceptible people. Patients with ADEM are typically children and adolescents. Note that
patients can develop signs and symptoms of meningismus, optic neuritis, and seizure, amongst
many other manifestations. MRI of the brain is the imaging study of choice, where one can find
multiple, bilateral asymmetric hyperintense lesions in the central nervous system.
Incorrect Choices:

Choice A) Viral meningitis is not likely in this patient. Although the patient has signs of
meningismus (nuchal rigidity), patients are likely to present with fever. Also, the MRI findings here
are not seen in meningitis; one would expect meningeal enhancement instead.

Choice C) In children, neuromyelitis optica (NMO) is more common in girls, and is strongly
associated with other autoimmune disorders, such as celiac disease. Brain MRI in patients with
NMO is typically normal.

Choice D) Multiple sclerosis (MS) is not the best choice. Between ADEM and MS, ADEM typically
follows a preceding viral illness, has signs of meningismus, leads to encephalopathy, and presents
with ataxia. Remember that MS is characterized by recurrent attacks separated by time and space;
this patient’s symptoms are monophasic. Also, based on MRI findings, ADEM commonly has more
hyperintense lesions, their lesions are typically poorly defined (in MS the lesions have defined
margins), and their lesions are usually of the same age (in MS, lesions are likely to be of different
ages).

Question 6
A 28-year-old woman presents to her primary care physician with
diplopia on horizontal gaze, and dizziness. She reports that these
symptoms began approximately 2 weeks ago, and has never happened
before. Her double vision is only elicited when looking towards the
left, but is absent with primary gaze. She states that approximately 4
months ago, she had right lower extremity weakness and numbness
that lasted one week before being completely resolved. Medical history
is significant for migraine headache with aura that is adequately
treated with ibuprofen. On physical examination, there is impaired
adduction of the right eye, with contralateral disassociated horizontal
nystagmus of the abducting eye. There is normal convergence and
diminished vertical gaze holding. A postural tremor is also noted on examination. Laboratory tests
are significant for a normal B12 and thyroid-stimulating hormone (TSH) level, and normal white
cell count. MRI of the brain is shown. What additional information is needed to make a diagnosis of
multiple sclerosis?
A.
B.
C.
D.

A second MRI done 3 months later showing new enhancing lesions
A second MRI done 3 months later showing new non-enhancing lesions
An additional clinical attack, with an MRI showing a new enhancing lesion.
No additional information is needed to make a diagnosis of multiple sclerosis

Correct –D – No additional information is needed to make a diagnosis of multiple sclerosis
This patient’s clinical presentation is concerning for intranuclear ophthalmoparesis (INO), a
brainstem syndrome characterized by weak adduction of the affected eye with contralateral eye
abduction nystagmus. This is the result of a lesion in the medial longitudinal fasciculus, which is
likely due to multiple sclerosis (MS). Approximately 33% of INO cases is caused by MS, and the INO
is more commonly bilateral. This is the most common eye movement abnormality in MS. Her
diagnosis of MS is supported by clinical findings showing dissemination in space (INO and postural
tremor suggests a lesion localizable to the brain stem and cerebellum, respectively) and time (a first
neurological deficit 4 months prior to presentation, likely a clinical isolated syndrome, and a
current second attack). The patient’s MRI shows periventricular perpendicular discrete ovoid
lesions, which is one of the MS typical regions. Therefore, no additional information needed because
our patient meets McDonald’s criteria for MS.

Neuro-Oncology Questions
Question 1
A 68-year-old man is brought to the Emergency Department immediately
after a witnessed generalized tonic-clonic seizure. Prior to this seizure
event, he had approximately 2 months of bifrontal headache that
worsened when coughing or bending over. He also has worsening balance,
resulting in 2 falls over the course of a few weeks. Medical history is
significant for Myasthenia Gravis treated with oral prednisone for chronic
immunotherapy. Social history is significant for smoking ½ a pack of
cigarettes per day for 40 years and recent travel to South America. On
physical examination, the patient is responsive but confused, has bilateral
tongue laceration, with left pronator drift and slow foot-taps on the left
side. Magnetic resonance imaging (MRI) of the brain is shown. Which of
the following is most likely the diagnosis?
A. Primary CNS lymphoma
B. Abscess
C. Glioblastoma
D. Contusion
E. Metastasis
Correct Answer - C - Glioblastoma

This patient’s clinical presentation is concerning for an intracranial mass given the worsening
bifrontal headache that is exacerbated with maneuvers that increased intracranial pressure (e.g.,
coughing and bending over) and focal neurologic deficits. The intracranial mass subsequently
resulted in a generalized tonic-clonic seizure. In the brain MRI, you can see a lesion that crosses the
corpus callosum, resulting in a “butterfly” appearing mass. This is highly concerning for
glioblastoma and is thus the best choice. Glioblastoma multiforme (GBM) is the most common
malignant primary central nervous system tumor in adults. GBM is associated with a poor
prognosis and is derived from astrocytes. Histologic findings include pleomorphic cells that
surround a central area of necrosis. Its growth pattern is diffuse and infiltrative, making complete
resection difficult to achieve, and thus why management involves resection, radiotherapy, and
adjuvant chemotherapy with Temozolomide.
Incorrect Choices:

Choice A, B, D, and E) These choices are part of the differential diagnosis of cerebral ring-enhancing
lesions. A helpful mnemonic to keep in mind is MAGIC DR = Metastasis, Abscess, Glioblastoma (or
Lymphoma), Infarction, Contusion, Demyelination, and Resolving hematoma or Radiation necrosis.
Primary CNS lymphoma typically occurs in patients with immunodeficiency, such as in HIV
infection. This patient is on chronic immunotherapy with prednisone, thus making this diagnosis a
plausible consideration; however, lesions in MRI with contrast enhancement are usually
homogeneously enhanced (Choice A). Although the patient has a travel history, he does not present
with other findings consistent with infection, thus making brain abscess less likely (Choice B).

Although the patient has a history of falls, a contusion does not explain his non-specific findings of
increased intracranial pressure over the course of months (Choice D). Metastasis is certainly a
concern in patients with malignancies that have a predisposition to metastasize to the brain (e.g.,
lung cancer). Although this patient has a long history of cigarette smoking, there is no evidence of
lung cancer. Also, the patient’s brain MRI is not typical of brain metastasis, which includes having
multiple cerebral lesions and finding the lesion in the grey-white matter junction.
Question 2
A 66-year-old man presents with progressively worsening headache that is most severe with
sneezing and picking up heavy objects. The headache began approximately 3 months ago, is diffuse,
non-pulsating, and associated with nausea and 2 episodes of vomiting. Medical history is
unremarkable. A gadolinium-enhanced magnetic resonance imaging (MRI) of the brain shows a
hyperintense serpentine irregularity of the margins. Pathology shows a hypercellular gliotic tumor
with necrosis and high mitotic count. Preparations are made for radiation therapy with adjuvant
chemotherapy. Which of the following is most likely the adjuvant chemotherapeutic agent used?
A. Bevacizumab

B. Temozolomid
C. Carmustine
D. Lomustine

Correct Answer - B - Temozolomide
This patient’s MRI and histological findings are consistent with Glioblastoma multiforme (GBM), a
type of high-grade glioma. The gadolinium-enhanced MRI of the brain shows a ring-enhancing
lesion, and histology shows pleomorphic cells surrounding a central area of necrosis. The initial
treatment of high-grade gliomas is surgical resection with the goal of preserving neurologic
function. Histological analysis of the tissue is important in order to optimize treatment. However,
given its rapidly progressing nature, additional approaches are used, such as postoperative
adjuvant radiation therapy and chemotherapy. Temozolomide results in DNA alkylation
(methylation) leading to double strand breaks in the DNA and apoptotic cell death. This oral
alkylating agent in combination with radiation therapy has a significant survival benefit when
compared to radiation alone.
Incorrect Choices:

Answer A) Bevacizumab is an monoclonal antibody against vascular endothelial growth factor
(VEGF). With regards to GBM, this agent is used in cases of recurrent high-grade glioma.

Answer C and D) Carmustine and Lomustine are both nitrosourea compounds that can be used in
the treatment of GBM; however, Temozolomide is standard of care for most patients.
Question 3

4) A 62-year-old man presents with progressive proximal lower extremity muscle weakness. He
reports difficulty with climbing the stairs and getting up from a chair. He also reports that his
mouth has been constantly dry. These symptoms began approximately 3 weeks prior to
presentation. Medical history is significant for recently diagnosed small cell carcinoma of the lungs.
On physical examination, there is no evidence of muscle atrophy. There is 4/5 strength bilaterally in
the hip flexors and extensors, with absent patellar reflexes. When asking the patient to contract
both quadriceps for 10 seconds, his patellar reflexes become 2+. Which of the following is most
likely to be found on serology?
A. anti-acetylcholine receptor antibody

B. anti-P/Q type voltage-gated calcium channel antibody

C. anti- amphiphysin antibody

D. anti-Hu antibody

Correct Answer - B - anti-P/Q type voltage-gated calcium channel antibody
This patient is presenting with proximal muscle weakness, autonomic symptoms (in this case dry
mouth), and areflexia, a triad seen in Lambert-Eaton myasthenic syndrome (LEMS). LEMS is caused
by antibodies directed against voltage-gated calcium channels (VGCCs) found on the presynaptic
neuron. Recall that these VGCCs are required to allow calcium to enter the presynaptic neuron,
resulting in acetylcholine (ACh) release. This decreased ACh release will result in decreased muscle
contraction and weakness. A hallmark of LEMS is an increased reflex activity after muscle
contraction. If an electromyogram was performed (specifically repetitive nerve stimulation), there
will be an incremental response with nerve stimulation. This is consistent with the muscle
weakness that improves with repetitive muscle use found in these patients. There is a strong
association between LEMS and small cell lung cancer (SCLC); in fact, there seems to be functional
VGCCs on the surfaces of small cell lung cancer cells, which likely plays a role in paraneoplastic
LEMS. Patients who develop LEMS from SCC of the lung, typically have faster progression of the
disease.
Incorrect Choices:

Answer A) anti-acetylcholine receptor antibody is found in Myasthenia Gravis (MG). These patients
typically present with fluctuating and often fatigable muscle weakness that is worse at the end of
the day. Patients mostly have ocular manifestations, such as diplopia and/or ptosis.

Answer C) anti-amphiphysin antibody is found in Stiff-person syndrome (anti-GAD is also seen in
Stiff-Person Syndrome). This syndrome has a predisposition towards women, and patients most
commonly present with generalized rigidity, truncal stiffness, and muscle spasms.

Answer D) Anti-Hu antibodies is found in Anti-Hu encephalomyelitis. This paraneoplastic syndrome
is often multifocal, affecting many structures, such as the temporal lobes, dorsal root ganglia, and
autonomic nervous system (and many more). Therefore, depending on where the antibodies are
restricted to affect, this determines the clinical presentation. For example, if the anti-Hu antibodies
affect the dorsal root ganglia then patients develop a sensory neuropathy. This also has a strong
association with SCLC.

Behavioral Neurology Questions
Question 1
1) A 62-year-old man is brought to the emergency department by his wife because “he’s been acting
strangely.” She noticed that during social gatherings he would not say much, and would mostly sit
by himself. He barely bathes. When left in place he would stay there until he is told to move. He
would not seek his favorite activities including watching football but when sat in front of the TV he
seemed to enjoy it. On the Montreal Cognitive Assessment (MoCA) testing, he could not complete
the trails testing, his clock was disorganized, and he named only 3 items starting with the letter “F”
in 60 seconds. His free recall was poor but improved with cuing. His visuospatial functioning was
relatively spared. He had paratonia, but no other abnormalities on motor exam. Magnetic resonance
imaging of the brain showed frontal atrophy, but no other focal abnormalities. Which of the
following is most likely the diagnosis?
A. Parkinson disease
B. Major depressive disorder
C. Frontotemporal dementia
D. Alzheimer dementia
E. Amyotrophic lateral sclerosis
Correct Answer - C - Frontotemporal dementia

The patient is apathetic, abulic, hypokinetic and lacks initiative. These findings are concerning for
Frontotemporal dementia (FTD) affecting mesial frontal cortex. Our suspicions are further
supported by impaired executive function elucidated by the MoCA, and frontal atrophy seen on
magnetic resonance imaging (MRI). Note that visuospatial function is usually spared in these
patients. FTD is a neurodegenerative disease that affects the frontal and temporal lobes. There are
behavioral (apathetic, dysexecutive or disinhibited), language (non-fluent primary progressive
aphasia, logopenic dementia and semantic dementia) as well as some rarer variants. On histology,
proteinaceous inclusions can be found to be tau, TDP-43 and FUS amongst others. Keep in mind
that patients can also present with motor syndromes, such as parkinsonism and amyotrophic
lateral sclerosis (Choice A and E), but other than paratonia, this patient did not have any motor
abnormalities on exam.
Incorrect Choices:

Answer B) Major “melancholic” depression can present with social withdrawal and anhedonia.
Apathy can be distinguished by an absence of passive enjoyment in activities. D) Alzheimer
dementia (AD) is the most common cause of dementia; however, it is not the best choice. An
essential and initial symptom of AD is memory impairment, which does not improve with cuing.
Relatively early in AD, there is an impairment function, while changes in behavior and deficits in
language develop later. Choices A and E are eliminated for lack of motor symptoms.
Question 2
A 68-year-old woman is brought to her primary care physician by her son due to concerns about
her behavior over the past 9 months. He reports that there were times she would leave the stove on

after she finished cooking, causing her husband to always check the stove after meals. Even though
he would tell the patient he will be visiting her in a few weeks, she completely forgets when he
arrives. He has also noticed she is mildly irritable at things that usually would not bother her. Past
medical history is unremarkable, and her only medication is a multivitamin. She is a retired
secretary and currently lives with her husband. Her vital signs are unremarkable. Montreal
Cognitive Assessment (MoCA) testing is significant for impairments in visuospatial function and
memory (0/5 items on delayed recall, even with cues). The rest of the neurological exam is
unremarkable. TSH and vitamin B12 tests are normal. Which of the following is most likely to be
found on histology?
A.
B.
C.
D.
E.

Spongiform cortical changes
Pick bodies
Lewy bodies
Neuritic plaques
TDP-43 inclusion bodies

Correct Answer - D - Neuritic plaques
This patient is presenting with memory loss and visuospatial impairment, suggestive of Alzheimer
dementia (AD). Memory impairment is the most common initial symptom in these patients.
However, consolidated memories over the course of years are relatively spared in AD because these
memories can be recalled via mechanisms that don’t require hippocampal function. On magnetic
resonance imaging, the most characteristic finding is a decreased hippocampal volume or atrophy
of the medial temporal lobes. Histological findings of AD include neuritic plaques and
neurofibrillary tangles.
Incorrect Choices:

Answer A) Spongiform cortical changes can be seen in Creutzfeldt Jakob Disease (CJD). This is
characterized by a rapidly progressive dementia with myoclonus and long tract signs.

Answer B/E) Pick bodies and TDP-43 are seen in Frontotemporal dementia. Patients with this form
of dementia typically present with disinhibition, apathy, hyperorality, and/or motor symptoms.
Visuospatial function and memory is relatively spared.
Choice C) Lewy bodies are seen with Lewy body dementia, which is associated with features of
parkinsonism, visual hallucinations, and a fluctuating cognitive function. This is second most
common cause of dementia (after Alzheimer dementia).

Question 3
A 66-year-old man presents with fluctuating cognitive dysfunction. He is accompanied by his wife,
and she reports that at times, he seems almost normal, while at other times, he is very confused and
disoriented. She also reports that he has gotten lost numerous times when driving home, and he has
told her that he has seen “little children” running through their living room from time to time.
Physical examination is significant for a hypophonic voice, bradykinesia and limb rigidity. Which of
the following is the mechanism of action of the appropriate medication used to treat this patient’s
condition?

A. D2-receptor blockade
B. Cholinesterase inhibition
C. N-methyl-D-aspartate receptor blockade
D. Selective serotonin reuptake inhibition
Correct Answer - B - Cholinesterase inhibition

This patient is presenting with fluctuating cognitive dysfunction, visual hallucinations, and
symptoms of Parkinsonism, which is suggestive of Lewy body dementia (LBD). LBD is the second
most common cause of degenerative dementia (Alzheimer dementia is first). This is caused by
abnormal accumulation of alpha-synuclein in neurons. There are currently no disease-modifying
treatments for LBD; therefore, the treatment approach is symptomatic. Cholinesterase inhibitors
may be considered first-line treatment. It is important to mention that 30-to-50% of patients with
DLB are severely sensitive to neuroleptics which causes them to become rigid and confused (Choice
A).
Incorrect Choices:

Choice C) N-methyl-D-aspartate (NMDA) receptor blockade is the mechanism of action seen with
Memantine. The data on Memantine in the treatment of DLB is mixed, and thus not the best answer.
This medication can be used in Alzheimer dementia and vascular dementia. Choice D) Selective
serotonin reuptake inhibitor (SSRIs) is considered first-line pharmacologic treatment for certain
psychiatric conditions, such as major depressive disorder. This medication can also be used in
Frontotemporal dementia to improve certain behavioral symptoms (e.g., disinhibition, anxiety, and
eating disorders) suggested by small studies.
Question 4
During cognitive testing, a patient is asked to remember 5 items. He is able to repeat these items
immediately afterward. When asked to recall the items 5 minutes later, he correctly repeats 2 of the
5 items. With category cues, he is not able to remember more items, and with a multiple-choice cue,
he is able to remember one more item. What element of memory is most impaired in this patient?
A.
B.
C.
D.

Registration
Encoding
Retrieval
Consolidation

Correct Answer –C – Encoding
This patient is able to repeat each item immediately after being presented with them, suggesting
intact registration (Choice A). When there is a problem with 5-minute recall, there is either
dysfunctional encoding or retrieval. If the patient can remember the items with cues – as with this
patient – then the problem is with retrieval (Choice C). If there was dysfunctional encoding (Choice
B), cues would not be helpful. Consolidation (Choice D) occurs over days-weeks, and cannot be
tested during a brief bedside encounter.

