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A 36 y/o female patient is 
scheduled for resection of 
temporal occipital brain 
tumor. She presented with 
headache, weakness and 
tremors. Possible causes of 
intra –op hypotension and 
bradycardia include all 
EXCEPT: 

A. TRIGEMINAL CARDIAC REFLEX 

B. VENOUS AIR EMBOLISM (VAE). 

C. SUDDEN DECREASE IN ICP 

D. ANAPHYLAXIS 

Please click on any of the following links to proceed to that question/topic.QUESTION 1



EXPLANATION

Sorry! Incorrect.

This is true. Trigeminal Cardiac Reflex(TCR) should be considered 
whenever surgeons are working in the distribution of the trigeminal 
nerve. Patients may develop bradycardia and hypotension 

Arasho B, Sandu N, Spiriev T, et al. Management of the trigeminocardiac reflex: facts and own 
experience. Neurol India. 2009;57:375–380) 

Click to Return 
to Question



EXPLANATION

Sorry! Incorrect.

This is true. VAE can occur either during trephination or when a sagittal 
sinus is opened during dissection of a cranial tumor. This can cause 
sudden hypotension, bradycardia/asystole depending on the amount 
and speed of air entrapment. 

Bilgi K, Kamath S, Sultana N. Bezold Jarisch reflex and acute cardiovascular collapse during craniotomy. Indian J 
Anaesth 2017;61:176-7 

Click to Return 
to Question



EXPLANATION

Great Job!! Correct.

This is false. Sudden decrease in ICP would lead to hypotension 
tachycardia and not bradycardia, as the Cushing reflex dissipates. 

Chowdhury T, Cappellani RB, West M. Recurrent bradycardia and asystole in a patient undergoing supratentorial tumor resection: Different 

types of trigeminal cardiac reflex in same patients. Saudi Journal of Anaesthesia. 2013;7(2):216-218. doi:10.4103/1658-354X.114062. 

Next Ques)on

Back to Q1



EXPLANATION

Sorry! Incorrect.

This is true. Anaphylaxis can result in hypotension and bradycardia 
secondary to intra-op medica;ons (latex, colloids, an;bio;cs and 
muscle relaxants most commonly). Usually anaphylaxis is associated 
with tachycardia, but histamine release can cause constric;on of the 
coronaries causing ischemia of the SA node leading to slowing of the 
heart rate. 

Harper NJN, Dixon T, Dugué P, et al. Suspected Anaphylac>c Reac>ons Associated with Anaesthesia. Anaesthesia. 
2009;64(2):199-211. doi:10.1111/j.1365-2044.2008.05733.x. 

Click to Return 
to Question



A 69 Y/female patient 
undergoes a 
microvascular 
decompression (MVD) 
for trigeminal neuralgia. 
sudden bradycardia and 
hypotension is noted 
during surgery.  
Trigeminal cardiac reflex 
(TCR) is suspected. All 
are true regarding TCR 
EXCEPT:

A. OCCURS WITH PERIPHERAL OR CENTRAL STIMULATION OF 
THE TRIGEMINAL NERVE. 

B. HYPOCARBIA IS A SIGNIFICANT RISK FACTOR FOR THE 
REFLEX TO OCCUR. 

C. CAN PRESENT AS BRADYCARDIA AND HYPERTENSION 

D. BETA BLOCKERS CAN POTENTIATE THE REFLEX 

Please click on any of the following links to proceed to that question/topic.QUESTION 2



EXPLANATION

Sorry! Incorrect.

This is True. Trigeminal Cardiac Reflex can occur with manipulation of the 
trigeminal nerve anywhere in its entire course (intracranial or extracranial). 
Central TCR occurs with stimulation of the intracranial course of the trigeminal 
N- from Gasserian ganglion to the brain stem. Peripheral TCR occurs with 
stimulation of the trigeminal N outside the cranium to Gasserian ganglion. 

Chowdhury T, Mendelowith D, Golanov E, et al.Trigeminocardiac reflex: the current clinical and physiological 
knowledge. J Neurosurg Anesthesiol. 2015 Apr; 27(2):136-47. 

Click to Return 
to Question



EXPLANATION

Great Job!! Correct.

This is False. Hypercarbia rather than hypocarbia is a risk factor for the 
development of TCR. Other risk factors are light anesthesia, hypoxia, and acidosis. 

Schaller B, Cornelius JF, Prabhakar H, et al. The trigeminocardiac reflex: an update of the current knowledge. J Neurosurg
Anesthesiol. 2009;21:187–195. 

Arasho B, Sandu N, Spiriev T, et al. Management of the trigeminocardiac reflex: facts and own experience. Neurol India. 
2009;57:375–380) 

Next Ques)on



EXPLANATION

Sorry! Incorrect.

This is True. The clinical importance of the TCR lies in the fact that it can 
present as sudden onset of sinus bradycardia, bradycardia terminating to 
asystole, asystole with no preceding bradycardia, arterial hypotension, 
apnea. However, there is coactivation of the parasympathetic and 
sympathetic system upon stimulation of the trigeminal pathway, which is 
more prominent in peripheral TCR resulting in bradycardia and hypertension, 
sometimes even tachycardia and ventricular ectopy. Central TCR is more of a 
vagal response. 

Schaller B, Cornelius JF, Prabhakar H, et al. The trigeminocardiac reflex: an update of the current knowledge. J 
Neurosurg Anesthesiol. 2009;21:187–195. 

Click to Return 
to QuesBon



EXPLANATION

Sorry! Incorrect.

This is True. Beta blockers potentiate the reflex by reducing the 
sympathetic response of the heart and hence augmenting the vagal 
response. 

Arasho B, Sandu N, Spiriev T, et al. Management of the trigeminocardiac reflex: facts and own experience. Neurol India. 
2009;57:375–380 

Click to Return 
to Question



55 year old female 
undergoing deep brain 
stimulator (DBS) placement 
surgery under MAC 
anesthesia, suddenly 
becomes asystolic. Bezold-
Jarisch Reflex (BZR) is 
suspected. Precipitating 
factors include all EXCEPT:

A. HYPOVOLEMIA 

B. BETA BLOCKER 

C. EPINEPHRINE. 

D. SITTING POSITION 

Please click on any of the following links to proceed to that ques7on/topic.QUESTION 3



EXPLANATION

Sorry! Incorrect.

This is true. Hypovolemia sensed by the carotid sinus receptors, causes 
compensatory increase in heart rate, vasoconstriction and contractility. A 
hypercontractile empty ventricle stimulates the intramyocardial 
nonmyelinated type C vagal fibers potentiating a sudden withdrawal of 
sympathetic outflow, increasing vagal tone causing bradycardia and 
hypotension. 

Song SY, Roh WS. Hypotensive bradycardic events during shoulder arthroscopic surgery under interscalene brachial plexus 
blocks. Korean J Anesthesiol. 2012;62:209– 219 

Click to Return 
to Question



EXPLANATION

Great Job!! Correct.

§ This is false. Beta blockers may actually reduce the incidence of the reflex or have no/minimal 
reduc?on. Beta blockers have been suggested to diminish the adrenergic surge and ventricular 
mechanoreceptor ac?va?on and hence the hypercontrac?lity of the empty ventricle that may 
trigger the reflex. 

§ BZR---- Triggering factors s2mulate cardiopulmonary chemoreceptors and mechanoreceptors of 
LV wall which communicate with the unmyelinated vagal afferent type C fibers leading to 
Inhibi2on of medullary vasomotor center and increased parasympathe2c tone-- Triad of –
bradycardia, hypotension, peripheral vasodilata2on 

Song SY, Roh WS. Hypotensive bradycardic events during shoulder arthroscopic surgery under interscalene brachial plexus 
blocks. Korean J Anesthesiol. 2012;62:209–219 

Next Question



EXPLANATION

Sorry! Incorrect.

This is True. Exogenous epinephrine absorbed from the local anesthe<c/ 
epinephrine mixture in the se>ng of hypovolemia leads to increased cardiac 
contrac<lity, resul<ng in reflex arterial vasodila<on (parasympathe<c 
mediated) and subsequent vagal mediated bradycardia. 

Song SY, Roh WS. Hypotensive bradycardic events during shoulder arthroscopic surgery under interscalene brachial plexus 
blocks. Korean J Anesthesiol. 2012;62:209–219. 

Click to Return 
to Question



EXPLANATION

Sorry! Incorrect.

This is true. Sitting position leads to peripheral vasodilation and venous 
pooling, thus reducing venous return to the heart leading to empty ventricles 
and contributing to the BZR 

Lee HW. Hypotensive and bradycardic episodes in the sitting position during shoulder arthroscopy using interscalene block: can those 
be alerted? Korean Journal of Anesthesiology. 2010;58(1):1-3. doi:10.4097/kjae.2010.58.1.1. 

.

Click to Return 
to Question



All are true regarding 
management and/or 
prevention of 
trigeminal cardiac 
reflex EXCEPT: 

A. COMMUNICATION BETWEEN THE SURGEON AND THE 
ANESTHESIOLOGIST. 

B. REGIONAL ANESTHESIA 

C. PREOPERATIVE ANTICHOLINERGICS 

D. EPINEPHRINE 

Please click on any of the following links to proceed to that question/topic.QUESTION 4



EXPLANATION

Sorry! Incorrect.

This is true. As TCR can happen even with the slightest manipulation of the trigeminal 
nerve, the surgeon should keep the anesthesiologist in the loop and keep him/her 
informed of the proximity of the nerve during dissection. Close monitoring of the HR and 
MABP by the anesthesiologist allows communication with the surgeon to interrupt the 
manipulation to avoid catastrophe and cessation of the reflex.

Chowdhury T, Mendelowith D, Golanov E, Spiriev T, et al., Trigeminocardiac reflex: the current clinical and physiological 
knowledge J Neurosurg Anesthesiol. 2015 Apr; 27(2):136-47. 

Click to Return 
to QuesHon



EXPLANATION

Sorry! Incorrect.

This is true. Local anesthetic infiltration/block of the nerve can provide prophylaxis 
against development of TCR. Peribulbar block using bupivacaine in patients for 
retinal detachment surgery provided significant reduction in the incidence and 
severity of the TCR. Blocks were more efficacious than topical application to 
prevent the oculocardiac reflex component of TCR 

Shende D, Sadhasivam S, Madan R. Effects of peribulbar bupivacaine as an adjunct to general anesthesia on peri-operative outcome following retinal detachment surgery. Anaesthesia
2000;55:970-5. 36. 

Gupta N, Kumar R, Kumar S, Sehgal R, Sharma KR. A prospective randomised double blind study to evaluate the effect of peribulbar block or topical application of local anesthesia 
combined with general anesthesia on intra- operative and postoperative complications during paediatric strabismus surgery. Anaesthesia 2007;62:1110-3. 

Click to Return 
to QuesEon



EXPLANATION

Great Job!! Correct.

§ This is false. Prophylactic administration of atropine or glycopyrrolate 
preoperatively does not provide protection against development of TCR. 

§ Cholinergic blockade reduces but does not totally prevent the lowering of 
the HR or BP. 

Hunsley E, Bush GH, Jones CJ. A study of Glycopyrrolate and Atropine in the suppression of the oculocardiac reflex in strabismus surgery in 
children. Br J Anaesth 1982;54:459-64. 40. 

Mirakhur RK, Jones CJ, Dundee JW, Archer DB. I.M or I.V atropine or glycopyrrolate for the prevention of oculocardiac reflex in children 
undergoing squint surgery. Br J Anaesth 1982;54:1059. 

Next Question
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EXPLANATION

Sorry! Incorrect.

This is true. If bradycardia and hypotension in TCR s9ll persist a;er cessa9on 
of the s9mulus, pharmacologic treatment is ini9ated. TCR results from both 
ac9va9on of the vagal cardio-inhibitory fibers and inhibi9on of the 
adrenergic vasoconstric9on, hence may respond to epinephrine in addi9on 
to atropine/glycopyrrolate . 

Prabhakar H, Ali Z, Rath GP. Trigemino-cardiac reflex may be refractory to conven@onal management in adults. Acta Neurochir (Wien) 
2008;150:509-10 

Click to Return 
to Question



A 75 Year Old Female 
Undergoes Craniotomy. 
During Burr Hole, the patient 
developed hypotension 
bradycardia and ST elevation. 
All are true regarding 
coronary artery spasm (CAS) 
during neurosurgical cases 
EXCEPT:

A. VAGALLY MEDIATED 

B. FEMALE PATIENTS ARE MORE SUSCEPTIBLE 

C. STIMULATION OF THALAMUS PRECIPITATES CORONARY 
ARTERY SPASM

D. OCCURS PREDOMINANTLY IN PATIENTS WITH CORONARY 
ARTERY DISEASE. 

Please click on any of the following links to proceed to that question/topic.QUESTION 5



EXPLANATION

Sorry! Incorrect.

This is true. CAS during neurosurgical cases is secondary to vagal tonic 
reflex which is part of TCR--- peripheral TCR manifests as hypertension, 
tachycardia and ECG changes. The dura is supplied by the meningeal 
branch of the maxillary N and hence during burr hole a dural stretch 
can incite TCR and CAS. 

Coronary spasm in neurosurgical patients and role of trigeminocardiac reflex. Chowdhury T, Meuwly C, Sandu N, Cappellani
RB, Schaller B.Neurol Res Int. 2014; 2014:974930. Epub 2014 Jan 27 

Click to Return 
to QuesGon



EXPLANATION

Sorry! Incorrect.

This is true. Female patients tend to have narrow coronaries and short 
cardiac cycle, which puts them at high risk of any CAS. Also after 
menopause the hormonal protection against heart disease declines. 

Coronary spasm in neurosurgical patients and role of trigeminocardiac reflex.Chowdhury T, Meuwly C, Sandu N, Cappellani
RB, Schaller B.Neurol Res Int. 2014; 2014:974930. Epub 2014 Jan 27 

Click to Return 
to Question



EXPLANATION

Sorry! Incorrect.

This is true. Stimulation within the medial dorsal nucleus of thalamus 
and the substantia nigra cause increase in HR, BP. Hence in DBS surgery 
stimulation of the thalamic nuclei could incite CAS. Cardiac ischemic 
changes could also occur with the sympathetic surge caused by 
thalamic and hypothalamic stimulation 

Coronary spasm in neurosurgical patients and role of trigeminocardiac reflex.Chowdhury T, Meuwly C, Sandu N, Cappellani
RB, Schaller B.Neurol Res Int. 2014; 2014:974930. Epub 2014 Jan 27 

Click to Return 
to QuesEon



EXPLANATION

Great Job!! Correct.

This is false. CAS can occur in patients undergoing neurosurgical procedures in the vicinity 
of the trigeminal nerve with no cardiac history. Most of the events are transient but can 
progress to myocardial infarction, ventricular fibrillation and asystole if the inciting factor is 
not removed or with improper management. 

Coronary spasm in neurosurgical patients and role of trigeminocardiac reflex.Chowdhury T, Meuwly C, Sandu N, Cappellani RB, 
Schaller B.Neurol Res Int. 2014; 2014:974930. Epub 2014 Jan 27 
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