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Abstract 

BACKGROUND:  
 

 The oculocardiac reflex (OCR), which is most often encountered 

during ocular surgeries, may cause bradycardia, arrhythmias and cardiac 

arrest following a variety of stimuli arising in or near the eyeball. The 

main purpose of this study to evaluate the effect of long term use of beta 

blockers on the cardiovascular response of the OCR during posterior 

segment eye surgeries. 

MATERIALS AND METHODS:  

Sixty patients, scheduled for elective posterior segment eye  sur-

gery under general anesthesia.Mean arterial blood pressure (MABP) and 

heart rate (HR) were recorded just before and at 1, 30, 60, 90, 120, 150, 

and 180 min after induction. OCR was defined as a 20 beats/min change 

in HR induced by traction compared with basal value. 

 

RESULTS:  
 

No statistically significant difference regarding heart rate or mean 

blood pressure. only two patients developed OCR . (P>0.05). Both pa-

tients were managed by cessation of surgical stimulus and iv atropine (0.5 

mg) twice [total 1 mg] and recovered. Both patients developed only one 

episode throughout the operation. 
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CONCLUSION:  

There is no increased incidence of bradycardia in patients undergo-

ing posterior segment eye surgeries and on long term beta blockers use. 
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INTRODUCTION 

The oculo-cardiac reflex (OCR), a variant of trigemino-cardiac reflex 

TCR, defined as sudden onset of parasympathetic dysrhythmia, sympathetic 

hypotension, apnea, or gastric hyper-motility during stimulation of any of 

the sensory branches of the trigeminal nerve, the sensory nerve endings of 

the trigeminal nerve send neuronal signals via the Gasserian ganglion to the 

sensory nucleus of the trigeminal nerve, forming the afferent pathway of the 

reflex arc. 
[1] 

 OCR occur when ophthalmic division of the trigeminal nerve is 

stimulated by surgical manipulation of ocular and periocular structures.  

There are risk factors to increase the incidence of OCR include: 

Hypercapnia; hypoxemia; light general anesthesia; age (more pronounced in 

children); the nature of the provoking stimulus (stimulus strength and 

duration); and drugs: potent narcotic agents (sufentanil and alfentanil); and 

calcium channel blockers. 
[2]

 

 

Narcotics may augment vagal tone through their inhibitory action on 

the sympathetic nervous system. Calcium channel blockers result in 

peripheral arterial smooth muscle relaxation and vasodilatation causing 

reduction in blood pressure. In patients undergoing trigeminal 

manipulations, this worsens the vagal effect that occurs in some patients.
[1]
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The reaction subsides with cessation of the stimulus. But patients may 

develop severe bradycardia, asystole, and arterial hypotension which 

required intervention, current treatment options for patients with OCR 

include: risk factor identification and modification; prophylactic measures; 

and administration of vagolytic agents or sympathomimetics. 
[3]

 

 

Beta blockers are widely used drugs that are prescribed to treat several 

different types of conditions, including hypertension (high blood pressure), 

angina, some abnormal heart rhythms, heart attack (myocardial infarction), 

anxiety, migraine, glaucoma, and overactive thyroid symptoms.
[4]  

The OCR is most often encountered during strabismus surgery but can 

occur during any type of ophthalmic surgery. It may also occur while 

performing an eye regional anesthetic nerve block.
 [5] 
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Aim Of Work 

The  purpose  of  this prospective observational study  to identify the 

relationship between the use of beta blocker and the incidence of OCR. 

To estimate the incidence of OCR in patient undergoing posterior segment 

eye surgeries. 
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THE OCULO CARDIAC REFLEX 

 

The trigeminocardiac reflex (TCR) is defined as the sudden onset of 

parasympathetic dysrhythmia, sympathetic hypotension, apnea, or gastric 

hyper-motility during stimulation of any of the sensory branches of the 

trigeminal nerve. The proposed mechanism for the development of TCR is 

the sensory nerve endings of the trigeminal nerve send neuronal signals via 

the Gasserian ganglion to the sensory nucleus of the trigeminal nerve, 

forming the afferent pathway of the reflex arc. It has been demonstrated that 

the TCR may occur with mechanical stimulation of all the branches of the 

trigeminal nerve anywhere along its course.
[1]

 

 

The reaction subsides with cessation of the stimulus. But, some 

patients may develop severe bradycardia, asystole, and arterial hypotension 

which require intervention. The risk factors already known to increase the 

incidence of TCR include: Hypercapnia; hypoxemia; light general 

anesthesia; age (more pronounced in children); the nature of the provoking 

stimulus (stimulus strength and duration); and drugs: Potent narcotic agents 

(sufentanil and alfentanil); and channel blockers. Because of the lack of full 

understanding of the TCR physiology, the current treatment options for 

patients with TCR include: 

1. risk factor identification and modification, prophylactic 

measures; 

2. administration of vagolytic agents or sympathomimetics.
[2]
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 The oculocardiac reflex (OCR), a variant of the TCR, may 

occur when the ophthalmic division of the trigeminal nerve is surgically 

stimulated by manipulation of ocular and periocular structures.
[3]

 

 

 

HISTORICAL BACKGROUND: 

 

The trigeminal nerve is the largest of the cranial nerves, and it 

provides sensory supply to the face, scalp, and mucosa of the nose and 

mouth.
[1-3] 

Stimulation of the trigeminal receptors that innervate the nose and 

nasal passages is thought to provide an important stimulus for the initiation 

of the trigemino respiratory reflex and cardiac arrhythmias which could arise 

with it. This has been studied in animals and known for more than a 

century
[4-6]  

and is now considered as the trigemino cardiac reflex (TCR).  

 

In the early 20th century, this TCR has gained much clinical attention, 

in the form of the oculocardiac reflex (OCR) which is the cardiac response 

(mainly bradycardia) associated with stimulation of the ophthalmic division 

of the trigeminal nerve during ocular surgeries. Then, Schaller, for the first 

time, demonstrated that a similar reflex occurs with stimulation of the 

intracranial portion of the trigeminal nerve.
[1] 

Again Schaller was the first 

who summarized all these reflexes under the term TCR. Since then, there 

has been much discussion about the reflex itself and the prophylaxis and 

treatment of the TCR when it occurs during intracranial or extra cranial 

procedures. But until now, there exists no clear recommendations how to 
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treat the TCR.
[1]

 In 1999, Schaller et al., for the first time, reported the 

occurrence of the TCR in skull base and neurological surgeries.
[1] 

 

Mechanism Of oculocardiac reflex: 

The proposed mechanism for the development of the TCR is that the 

sensory nerve endings of the trigeminal nerve send neuronal signals via the 

Gasserian ganglion to the sensory nucleus of the trigeminal nerve, forming 

the afferent pathway of the reflex arc.
 
This afferent pathway continues in the 

reticular formation to connect with the efferent pathway in the motor nucleus 

of the vagus nerve. Several lines of experimental evidence demonstrate that 

trigeminally induced cardiovascular reflexes could be mediated initially in 

the trigeminal nucleus caudalis and subsequently in the parabrachial nucleus, 

the rostral ventrolateral medulla oblongata, the dorsal medullary reticular 

field, and the paratrigeminal nucleus in animal models. The TCR occurs 

during both, the peripheral and the central manipulations of the trigeminal 

nerve.
 [1,2] 

  

The OCR, which is a subform of the TCR, has long been reported in 

patients with ocular surgeries and manipulations.
[7,8]

 

The underlying responsible mechanism is not yet fully understood, but 

is believed to be the same as the OCR reported earlier on, i.e., activation of 

the central or intracranial portions of the trigeminal nerve.
[2]

 Epidemiology 

of the trigeminocardiac Reflex has been demonstrated that the TCR may 

occur with manipulation of all the branches of the trigeminal nerve 

anywhere along its course (intracranial or extra cranial). 
[7,8]

  


