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QUESTION 1
A 30y athlete is
undergoing craniotomy
and resection of a large
sphenoid ridge
meningioma. During the
resection, a sudden
asystole for 30 seconds
is noted. Which of the
following statements is
INCORRECT about this
cardiac event?

Please click on any of the following links to proceed to that question/topic.

A. The preexisting higher vagal tone may be a predisposing
factor

B. This cardiac response can be evoked even in decerebrated
animals
C. The first line of action would be the administration of
intravenous atropine
D. The spinal nucleus of the trigeminal nerve and KöllikerFuse nucleus are part of this reflex arc
Content Outline

Q 2. 3. 4. 5

Sorry! Incorrect.
EXPLANATION
A. The preexisting higher vagal tone may be a predisposing factor
This statement is correct
Trigeminocardiac reflex (TCR) is a brain-stem reflex and incited by the
stimulation of any sensory branches of the fifth CN. The precise
mechanism is still not understood but few inciting factors are linked
with occurrences of TCR episodes. These include hypoxia, higher vagal
tone, b-blocker, and opioid use.
Chowdhury T, Mendelowith D, Golanov E, Spiriev T, Arasho B, Sandu N, Sadr-Eshkevari P, Meuwly C, Schaller B; TrigeminoCardiac Reflex Examination Group. Trigeminocardiac reflex: the current clinical and physiological knowledge. J Neurosurg
Anesthesiol. 2015 Apr;27(2):136-47. doi: 10.1097/ANA.0000000000000065. PMID: 25602626.
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Question

Sorry! Incorrect.
EXPLANATION
B. This cardiac response can be evoked even in decerebrated
animals
This statement is correct
The Trigeminocardiac reflex is a brainstem reflex and is constituted by an
afferent limb (trigeminal nerve), a central component (brain stem nuclei)
and an efferent limb (vagus nerve). Due to its brainstem inputs, this cardiac
responses can be evoked in decerebrated animals.
Chowdhury T, Mendelowith D, Golanov E, Spiriev T, Arasho B, Sandu N, Sadr-Eshkevari P, Meuwly
C, Schaller B; Trigemino-Cardiac Reflex Examination Group. Trigeminocardiac reflex: the current
clinical and physiological knowledge. J Neurosurg Anesthesiol. 2015 Apr;27(2):136-47. doi:
10.1097/ANA.0000000000000065. PMID: 25602626.
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Great Job!! Correct.
EXPLANATION

NEXT QUESTION

C. The first line of action would be the administration of intravenous atropine
This statement is INCORRECT
The Trigeminocardiac reflex and other brain-stem reflexes are not uncommon events during
sphenoid wing tumor resection or other skull base surgeries. The first line of management is
to notify the surgeon and ask to release the traction/stimuli. Stopping the stimulus, in
majority of times, reverts the cardiac event. If persistent or recurrent, the use of
anticholinergics is advocated.
Chowdhury T, Mendelowith D, Golanov E, Spiriev T, Arasho B, Sandu N, Sadr-Eshkevari P, Meuwly C, Schaller B; TrigeminoCardiac Reflex Examination Group. Trigeminocardiac reflex: the current clinical and physiological knowledge. J Neurosurg
Anesthesiol. 2015 Apr;27(2):136-47. doi: 10.1097/ANA.0000000000000065. PMID: 25602626.
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Sorry! Incorrect.
EXPLANATION
D. The spinal nucleus of the trigeminal nerve and Kölliker-Fuse nucleus
are part of this reflex arc
This statement is correct
The TCR is broadly of two major types: peripheral and central. The peripherally
stimulated TCR is relayed primarily via the spinal nucleus of the trigeminal nerve to
the Kölliker-Fuse nucleus, whereas the centrally stimulated TCR is conveyed via the
nucleus of the solitary tract to the lateral parabrachial nucleus.
Chowdhury T, Mendelowith D, Golanov E, Spiriev T, Arasho B, Sandu N, Sadr-Eshkevari P, Meuwly C, Schaller B;
Trigemino-Cardiac Reflex Examination Group. Trigeminocardiac reflex: the current clinical and physiological
knowledge. J Neurosurg Anesthesiol. 2015 Apr;27(2):136-47. doi: 10.1097/ANA.0000000000000065. PMID:
25602626.
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QUESTION 2

Please click on any of the following links to proceed to that question/topic.

A. This disease is more prevalent in females than males

Which of the following
statements is
INCORRECT about this
medical condition?
(Hint- The disease is
related to this vessel)

B. The prognosis for this medical condition is not favorable in
the majority of patients.
C. It is usually triggered via emotional distress, or acute
neurological disorders e.g. Subarachnoid hemorrhage.
D. Catecholamine toxicity is the hallmark pathophysiological
process of this disease.
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Sorry! Incorrect.
EXPLANATION
A. This disease is more prevalent in females than males
This statement is correct

This disease is Takotsubo Cardiomyopathy, first described
in Japan. This Japanese word: "tako" - octopus and "tsubo"
- pot describes a Japanese vessel used to catch octopus
which is similar to the shape of the heart in this condition
characterized by a weakened ventricular wall which is
enlarged and contracts poorly. Most studies have noted a
clear gender discrepancy, with the syndrome much more
common in women than men.
Akashi YJ, Goldstein DS, Barbaro G, Ueyama T. Takotsubo cardiomyopathy: a new form of acute, reversible
heart failure. Circulation. 2008 Dec 16;118(25):2754-62
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Question

Great Job!! Correct.
EXPLANATION

NEXT QUESTION

B. The prognosis for this medical condition is not favorable in
the majority of patients.
This statement is incorrect

The prognosis of patients with takotsubo cardiomyopathy is
generally favorable; however, few cases can develop some
fatal complications such as left ventricular free wall rupture.
Akashi YJ, Goldstein DS, Barbaro G, Ueyama T. Takotsubo cardiomyopathy: a new form of acute, reversible heart
failure. Circulation. 2008 Dec 16;118(25):2754-62

Return to
Question

Sorry! Incorrect.
EXPLANATION
C. It is usually triggered via emotional distress, or
acute neurological disorders e.g. Subarachnoid
hemorrhage.
This statement is correct

Takotsubo cardiomyopathy occurs predominantly in
postmenopausal women soon after the exposure to
sudden, unexpected emotional or physical stress or
acute neurological conditions like sub-arachnoid
hemorrhage.
Akashi YJ, Goldstein DS, Barbaro G, Ueyama T. Takotsubo cardiomyopathy: a new form of acute,
reversible heart failure. Circulation. 2008 Dec 16;118(25):2754-62
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Sorry! Incorrect.
EXPLANATION
D. Catecholamine toxicity is the hallmark pathophysiological process of
this disease.
This statement is correct
The myocardial histological changes in takotsubo cardiomyopathy
strikingly resemble those seen in catecholamine cardiotoxicity. These
changes, which differ from those in ischemic cardiac necrosis, include
contraction band necrosis, neutrophil infiltration, and fibrosis.
Akashi YJ, Goldstein DS, Barbaro G, Ueyama T. Takotsubo cardiomyopathy: a new form of acute, reversible heart
failure. Circulation. 2008 Dec 16;118(25):2754-62
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QUESTION 3

Please click on any of the following links to proceed to that question/topic.

A. Bradycardia is associated with decreased risk of death.

Which of the
following statements
is INCORRECT about
cardiac perturbations
in sub-arachnoid
hemorrhage (SAH)
patients ?

B. Presence of a P mitrale, a sign of left atrial dilatation is
associated with death.
C. Tachycardia may be a sign of good hemodynamic condition
or inotropic stimulation in SAH patients.
D. Occurrence of delayed cerebral ischemia is associated with
regional wall motional abnormalities.
Content Outline
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Sorry! Incorrect.
EXPLANATION
A. Bradycardia is associated with decreased risk of death
This statement is correct
Interestingly, bradycardia (RR-0.6) is associated with a decreased risk of death. This
corroborates with the results of few studies that suggest a beneficial effect of b-blockade
on outcome after SAH. However, it is unclear whether this beneficial effect was due to
decrease of heart rate or due to systemic or neuroprotective effects of the b –blockade.
van der Bilt IA, Hasan D, Vandertop WP, Wilde AA, Algra A, Visser FC, Rinkel GJ. Impact of cardiac complications on
outcome after aneurysmal subarachnoid hemorrhage: a meta-analysis. Neurology. 2009 Feb 17;72(7):635-42.
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Sorry! Incorrect.
EXPLANATION
B. Presence of a P-mitrale, a sign of left atrial dilatation is
associated with death
This statement is correct
The presence of a P mitrale, a sign of left atrial dilatation, is
associated with death. This abnormality may also represent a poor
hemodynamic condition.
van der Bilt IA, Hasan D, Vandertop WP, Wilde AA, Algra A, Visser FC, Rinkel GJ. Impact of cardiac
complications on outcome after aneurysmal subarachnoid hemorrhage: a meta-analysis. Neurology. 2009
Feb 17;72(7):635-42.
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Question

Great Job!! Correct.
EXPLANATION

NEXT QUESTION

C. Tachycardia may be a sign of good hemodynamic condition
or inotropic stimulation in SAH patients.
This statement is incorrect
Tachycardia (RR 3.9) is associated with higher risk of death. Tachycardia
may be a sign of poor hemodynamic condition or inotropic stimulation in
patients with SAH.
van der Bilt IA, Hasan D, Vandertop WP, Wilde AA, Algra A, Visser FC, Rinkel GJ. Impact of cardiac complications on
outcome after aneurysmal subarachnoid hemorrhage: a meta-analysis. Neurology. 2009 Feb 17;72(7):635-42.
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Sorry! Incorrect.
EXPLANATION
D. Occurrence of delayed cerebral ischemia is associated
with regional wall motional abnormalities.
This statement is correct
Occurrence of DCI is associated with WMAs (RR 2.1), elevated
troponin (RR 3.2), CK-MB (RR 2.9), and BNP levels (RR 4.5), and STsegment depression (RR 2.4). All RRs were significant.
van der Bilt IA, Hasan D, Vandertop WP, Wilde AA, Algra A, Visser FC, Rinkel GJ. Impact of cardiac
complications on outcome after aneurysmal subarachnoid hemorrhage: a meta-analysis. Neurology. 2009
Feb 17;72(7):635-42.

Return to
Question

QUESTION 4
A 40-year-old severe
TBI patient who had
a decompressive
craniectomy few
days ago is now
exhibiting high BP
(200/108 mm Hg),
tachycardia (116
bpm), sweating, and
hyperthermia. Which
of the following
conditions is most
likely the cause?

Please click on any of the following links to proceed to that question/topic.

A. Autonomic Dysreflexia

B. Paroxysmal Sympathetic Hyperactivity

C. Cushing reflex

D. Trigeminocardiac reflex

Content Outline

Q 1. 2. 3. 5

Sorry! Incorrect.
EXPLANATION
A. Autonomic Dysreflexia
This statement is incorrect
Autonomic Dysreflexia is a condition usually observed in patients with spinal
cord injury above T6. The common manifestations of AD include
hypertension, bradycardia or tachycardia, sweating, flushing, headache and
seizures. The clinical features of autonomic hyperreflexia are due largely to
reflex sympathetic adrenergic and cholinergic discharges with dysfunctional
supraspinal regulatory control.
Bycroft J, Shergill IS, Choong EAL, et al. Autonomic dysreflexia: a medical emergency. Postgraduate Medical
Journal 2005;81:232-235.
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Great Job!! Correct.
EXPLANATION

NEXT QUESTION

B. Paroxysmal Sympathetic Hyperactivity
This statement is correct
Severe excessive autonomic overactivity occurs in a subgroup of people surviving acquired brain
injury, the majority of whom show paroxysmal sympathetic hyperreactivity (PSH). It is
characterized by increased heart rate (HR), respiratory rate (RR), and blood pressure (BP),
redeployment of blood to skeletal muscle and the central nervous system, diaphoresis, and
hyperthermia. PSH is most-commonly associated with TBI (7.7% to 33% incidence).
Perkes, A et al. Review of Paroxysmal Sympathetic Hyperactivity after Acquired Brain Injury. ANN NEUROL 2010;68:126 –
135
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Sorry! Incorrect.
EXPLANATION

C. Cushing Reflex
This statement is incorrect
The Cushing reflex is a physiological nervous system response to
acute elevations of intracranial pressure, resulting in Cushing’s
triad of widened pulse pressure (increasing systolic, decreasing
diastolic), bradycardia, and irregular respirations.
Dinallo S, Waseem M. Cushing Reflex. 2021 Mar 31. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2021 Jan–. PMID: 31747208.
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Sorry! Incorrect.
EXPLANATION
D. Trigeminocardiac Reflex
This statement is incorrect
The trigeminocardiac reflex (TCR) is defined as the sudden onset of
parasympathetic dysrhythmia, sympathetic hypotension, apnea, or gastric
hypermotility during stimulation of any of the sensory branches of the trigeminal
nerve. Clinically, the TCR has been reported in all the surgical procedures in which
a structure innervated by the trigeminal nerve is involved.
Chowdhury T, Mendelowith D, Golanov E, Spiriev T, Arasho B, Sandu N, Sadr-Eshkevari P, Meuwly C, Schaller B;
Trigemino-Cardiac Reflex Examination Group. Trigeminocardiac reflex: the current clinical and physiological
knowledge. J Neurosurg Anesthesiol. 2015 Apr;27(2):136-47. doi: 10.1097/ANA.0000000000000065. PMID:
25602626.
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QUESTION 5

Please click on any of the following links to proceed to that question/topic.

A. The risk of cardiac dysfunction increases linearly with the
severity of stroke

Which of the following
statements is
INCORRECT regarding
stroke and its
cardiovascular effects?

B. The American Stroke Association recommends a baseline
ECG and Troponin in patients with acute stroke
C. About 88% of AIS patients with insular cortex injury (right
cerebral hemisphere) develop MI
D. Impaired cardiac function after a severe AIS is a not a
predictor of worse functional outcome
Content Outline
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Sorry! Incorrect.
EXPLANATION
A. The risk of cardiac dysfunction increases linearly with the severity
of ischemic stroke
This statement is correct.
Approximately 67% of acute ischemic stroke patients have ECG abnormalities of
ischemic and/or arrhythmic in the first 24 hours after stroke. Cardiac arrhythmias
are common reasons for death after acute ischemic stroke. The risk of cardiac
dysfunctions increases linearly with the severity of ischemic stroke and
neurological deficit.
Chen Z, Venkat P, Seyfried D, Chopp M, Yan T, Chen J. Brain-Heart Interaction: Cardiac Complications After Stroke. Circ
Res. 2017;121(4):451-468. doi:10.1161/CIRCRESAHA.117.311170
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Sorry! Incorrect.
EXPLANATION
B. The American Stroke Association recommends a baseline ECG and
Troponin levels in patients with acute stroke
This statement is correct.
It has been established that patients with acute stroke are at significantly increases risk
of developing cardiac dysfunctions. The American Stroke Association recommends a
baseline ECG and baseline Troponin levels in patients with acute stroke.
Chen Z, Venkat P, Seyfried D, Chopp M, Yan T, Chen J. Brain-Heart Interaction: Cardiac Complications After Stroke. Circ Res.
2017;121(4):451-468. doi:10.1161/CIRCRESAHA.117.311170
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Sorry! Incorrect.
EXPLANATION
C. About 88% of AIS patients with insular cortex injury (right cerebral
hemisphere) develop MI
This statement is correct
Two third of patients with acute ischemic stroke have ECG abnormalities
(arrhythmias/ischemic) in the first 24 hours after stroke. Indeed, arrhythmias are
common causes for death after acute ischemic stroke. About 88% of patients with
stroke who exhibit injury to the insular cortex in the right cerebral hemisphere
develop myocardial injury.
Chen Z, Venkat P, Seyfried D, Chopp M, Yan T, Chen J. Brain-Heart Interaction: Cardiac Complications After
Stroke. Circ Res. 2017;121(4):451-468. doi:10.1161/CIRCRESAHA.117.311170
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Great Job!! Correct.
EXPLANATION
D. Impaired cardiac function after a severe acute ischemic
stroke is a not predictor of worse functional outcome
This statement is incorrect
In general, the risk of cardiac adverse events increases linearly with
the severity of ischemic stroke and neurological deficits. Similarly,
deranged cardiac function following severe acute ischemic stroke is a
predictor of worse functional outcome and secondary complications.
Chen Z, Venkat P, Seyfried D, Chopp M, Yan T, Chen J. Brain-Heart Interaction: Cardiac Complications
After Stroke. Circ Res. 2017;121(4):451-468. doi:10.1161/CIRCRESAHA.117.311170
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