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Case Report

Oculocardiac reflex induced by catheterization of the 
distal ophthalmic artery: Case Report
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●Abstract●
Objective: Oculocardiac reflex sometimes occurs as a result of pressure on the eye or traction of the intraorbital surrounding structures during 

ophthalmic surgery. This can result in bradycardic arrhythmia and cardiac arrest. A case of oculocardiac reflex due to catheterization for an 

anterior cranial fossa dural arteriovenous fistula (DAVF) is reported.

Case Report: A 45-year-old man was incidentally diagnosed with an anterior cranial fossa DAVF by magnetic resonance angiogram. Bilateral 

carotid angiograms revealed the DAVF was supplied by bilateral anterior ethmoidal arteries. An attempt was made at transarterial embolization 

using a liquid embolic material. The DAVF was mainly supplied by the left anterior ethmoidal artery, however tortuosity of its arterial origin 

prevented catheterization with a microcatheter. Therefore catheterization was attempted using the right ophthalmic artery. The microcatheter 

was advanced to an area more distal in the third segment of the right ophthalmic artery to avoid ophthalmic complications.  When the 

microcatheter had been advanced as distally as possible to be close to the shunt point of the DAVF, the patient's pulse rate gradually decreased 

and temporary cardiac arrest occurred just after the patient complained of eye pain. Immediately after pulling back the microcatheter, the pulse 

rate began to gradually increase for about 20 seconds. Ultimately, the attempt at transarterial obliteration of the fistula was abandoned.

Conclusion: To our knowledge, this is the first report describing a patient that developed an oculocardiac reflex as a result of catheterization of 

the distal ophthalmic artery. Operators attempting catheterization into the distal ophthalmic artery need to be familiar with this phenomenon.
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Introduction

　An oculocardiac reflex is sometimes elicited by pressure on 
the eye or traction of the intraorbital surrounding structures 
during ophthalmic surgery(,'#", or orbit-facial trauma&". The 
afferent arc of the oculocardiac reflex reaches the brain stem 
via the nasocilliary nerve'!". Here is reported, what we believe 
to be the first case where catheterization of the ophthalmic 
artery elicited an oculocardiac reflex during endovascular 
procedures for an anterior cranial fossa DAVF.

Case Presentation

　A ("-year-old man was incidentally diagnosed with an 
anterior cranial fossa DAVF by magnetic resonance 
angiogram #Fig. 1". Bilateral carotid angiograms revealed an 
anterior cranial fossa DAVF supplied by bilateral anterior 
ethmoidal arteries draining to the frontal cortical vein #Fig 2, 
3A B". Direct obliteration of the fistula by craniotomy is the 
most common treatment for anterior cranial fossa DAVF, 

however this patient preference was for endovascular 
obliteration of the fistula. Thus application of transarterial 
embolization using a liquid embolic material was attempted. 
After catheterization of a guiding catheter #Envoy & Fr 
Cordis Miami, FL, USA" to the left internal carotid artery, 
insertion of a microcatheter #Excelsior SL!'#, Boston 
Scientific, Natick, MA, USA" with microguidewire #Transend 
EX floppy, Boston Scientific, Natick, MA, USA" to the left 
ophthalmic artery was attempted, as the left anterior 
ethmoidal artery mainly supplied the DAVF. However, 
attempts to catheterize the left ophthalmic artery were 
prevented by a bend at its origin #Fig. 2". Catheterization to 
the third segment of the right ophthalmic artery was then 
attempted in order to protect the central retinal artery #Fig. 
3A B". When the microcatheter was introduced to the origin 
of the anterior ethmoidal artery #Fig. 4", the patient’s pulse 
rate gradually decreased and temporary cardiac arrest 
occurred immediately after the patient complained of eye 
pain. Immediately after pulling back the microcatheter, the 
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pulse rate began to increase gradually for about !# seconds. 
This phenomenon repeated itself during % such attempts. 
Atropine sulfate was administered and again the microcatheter 
attempted to be advanced more distally, however the same 
reflex occurred. The microcatheter was pulled back slightly, 
so as not to elicit the oculocardiac reflex and the microcatheter 
was positioned as distally as possible to avoid retinal 
complication. A super-selective angiogram at the catheter 
position indicated an inferior muscular artery and the 
terminal segment of the third portion of the right ophthalmic 
artery #Fig. 5". A provocation test was attempted using !% 
lidocaine, however the patient complained of diplopia and an 
abducting eye movement was observed. Anisocoria and 
blepharoptosis were not observed, therefore temporary 
partial oculomotor nerve palsy was diagnosed. It was also 
postulated that the inferior division of the oculomotor nerve 

Fig. 1　 Lateral projection of a magnetic resonance angiogram indicates an anterior 
cranial fossa DAVF. The dilated frontal cortical vein is visualized #arrow".

Fig. 2　 Left carotid angiogram, lateral view, indicates a DAVF at the 
anterior cranial fossa fed by the anterior ethmoidal artery and 
drained by the dilated frontal cortical vein. The origin of the 
left ophthalmic artery is markedly kinked #arrow".

Fig. 3
　A： Right carotid angiogram, lateral view, also indicates a DAVF at 

the anterior cranial fossa fed by the anterior ethmoidal artery. 
The anterior ethmoidal artery is markedly kinked #arrow".

　B： Anteroposterior right carotid angiogram indicates a DAVF fed 
by the anterior ethmoidal artery #arrow".
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supplied by the inferior muscular artery was affected by the 
!% lidocaine. The oculomotor nerve palsy resolved within 
thirty minutes, however further attempts at transarterial 
obliteration of the fistula were abandoned. Direct surgical 
obliteration was performed three months later. 

Discussion

　Oculocardiac reflex has been reported to occur as a result 
of pressure on the eye or traction of the surrounding 
structures. Intraoperatively, it occurs most often during 
strabismus surgery'#", however peri-orbital fracture&", 
blepharoplasty$", and clamping of the optic nerve during 
enucleation''" have also been reported as causes of this 
phenomenon. Bradycardia!", electrocardiographic changes)", 
and asystole%" have also been described after diagnostic 
angiography, however these were possibly in response to 
contrast media. In this case, advancing a microcatheter distal 
to the third segment of the ophthalmic artery elicited 
bradycardia and asystole, with withdrawal of the microcatheter 
immediately ameliorating the symptoms. To our knowledge, 
this is the first case of the elicitation of the oculocardiac 
reflex during an endovascular procedure.
　Initially, this symptom was not recognized as an oculocardiac 
reflex, thus several attempts were made at what is actually a 
dangerous catheterization. Every procedure was performed 

under the same circumstances. As the patient complained of 
ocular pain each time, this pointed towards the phenomenon 
being an oculocardiac reflex. The reproducibility of the 
phenomenon triggered by catheter manipulation and ocular 
pain occurrence prior to the cardiac response support this 
hypothesis. The most common manifestation of this reflex is 
sinus bradycardia, however sometimes asystole can occur'%".
　Suitable treatments include cessation of catheter manipulation 
and administration of an intravenous anticholinergic drug'!". 
However, in this case, after administration of an anticholinergic 
agent, the same procedure again induced the oculocardiac 
reflex.
　The afferent arc of the oculocardiac reflex reaches the 
brain stem via the ophthalmic division of the trigeminal nerve 
that consists of frontal, lacrimal, and nasociliary nerves. The 
nasociliary nerve is usually implicated as the V' branch 
involved in eliciting the oculocardiac reflex'!".  As the third 
segment of the ophthalmic artery was anatomically located 
close to the nasocilliary nerve and cilliary ganglion, it is likely 
that either direct or indirect compression of the nasocilliary 
nerve or cilliary ganglion caused the oculocardiac reflex 
during catheterization into the distal ophthalmic artery.
Specifically, the excessive tortuousity of the distal portion of 
the right anterior ethmoidal artery in this case may have 
more easily induced an oculocardiac reflex.

Fig. 4　 Super-selective angiogram via the right ophthalmic artery 
shows a tortuous feeding artery and a dilated draining vein. 
Catheterization to the origin of the anterior ethmoidal artery 
induced an oculocardiac reflex #arrow".

Fig. 5　 Super-selective angiogram via a microcatheter placed slightly 
proximal to the former position #Fig. 4" did not elicit the 
oculocardiac reflex. The inferior muscular artery #black 
arrow" and the terminal third segment #white arrow" are 
visualized. A provocation test at this catheter position elicited 
temporary partial oculomotor nerve palsy.
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　Most patients with anterior cranial fossa DAVFs have 
suffered a cerebral hemorrhage, and so there are not many 
difficulties from occluding the fistula by direct surgery. 
Therefore, this condition is usually treated by direct 
obliteration of the fistula by craniotomy, rather than 
endovascular treatment'". However, in this case, the patient 
was completely asymptomatic and preferred to be treated 
endovascularly. Endovascular treatment of anterior cranial 
fossa DAVFs has been shown to have a small but clinically 
significant risk for vision impairment, even if the provocative 
test is not positive, and endovascular embolization alone is not 
always curative*". TAE with NBCA has been applied to 
DAVF that are not accessible by percutaneous transvenous 
catheterization. TAE with NBCA requires techniques that 
involve wedging a microcatheter into a main feeder so that 
the NBCA penetrates into the fistula, and preparatory 
devascularization of other minor feeders to avoid 
fragmentation of the glue column by competing inflow"". 
However, in this case these techniques could not be achieved 
intraoperatively. The excessive tortuosity of the right 
anterior ethmoidal artery might have been inadequate if 
evaluated preoperatively, thus catheterization of the anterior 
ethmoidal artery induced an oculocardiac reflex. To prevent 
complications such as retinal ischemia and oculocardiac 
reflex, and to achieve complete obliteration of the fistula, 
operators need to very carefully consider the vasculature of 
the lesion, including the tortuousity and multiplicity of the 
feeding arteries. However, surgical management of anterior 
cranial fossa DAVF remains the treatment of choice, as there 
is no risk to vision. A surgical approach is also highly 
effective in obliterating the fistula and providing a good 
clinical outcome. Direct surgical obliteration was eventually 
undertaken for this case.
　During embolization via the ophthalmic artery, such as for 
tumor embolization, arteriovenous malformation or a DAVF, 
an oculocardiac reflex can occur. Operators attempting 
catheterization into the distal ophthalmic artery need to be 
familiar with this phenomenon and be prepared to treat this 
complication.

Conclusion

　Elicitation of oculocardiac reflex during endovascular 
treatment of an anterior cranial fossa DAVF was observed. 
Catheterization to the distal ophthalmic artery, such as for 
treatment of a feeder embolization of a tumor or embolization 

of an arteriovenous malformation, may similarly induce this 
reflex. To our knowledge, this is the first report of an 
oculocardiac reflex being elicited during an endovascular 
procedure.
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