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CASE REPORT

Trigeminocardiac Reflex in Embolization of
Intracranial Dural Arteriovenous Fistula

X. Lv
Y. Li
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A. Liu

J. Zhang
Z. Wu

SUMMARY: We report a case of immediate reproducible and reflexive response of asystole upon
stimulation of Onyx injection during embolization of a tentorial dural arteriovenous fistula in a 53-year-
old man. Upon recognition of the reflexive relationship between Onyx injection and increased vagal
tone, the patient was given anticholinergic in an effort to block cholinergic hyperactivity. After atropine
was given, no further dysrhythmias occurred.

Previous articles have described trigeminocardiac reflex
(TCR) during intracranial operations, ophthalmic sur-

gery, and microcompression of the trigemimal ganglion.1-4

We report a case of likely TCR seen upon mechanical stimu-
lation of the middle meningeal artery in the spinosum fora-
men during embolization of a tentorial dural arteriovenous
fistula (DAVF). This is the first case of TCR during transarte-
rial embolization of DAVF.

Case Report
A 53-year-old man presented with subarachnoid hemorrhage 2 years

previously, and although conservative treatment was given at another

hospital, headaches were still persistent. Cerebral angiograms were

obtained and showed a DAVF fed by the right internal maxillary ar-

tery, the dorsal meningeal artery from the right meningohypophyseal

trunk, and branches of the right posterior cerebral arteries. Venous

outflow emptied into the right sigmoid sinus via the right dilated

cerebellar cortical veins. Electrocardiogram (ECG) was normal. Rec-

ommendation was made for transarterial embolization of this lesion.

Endovascular treatment was performed with the patient under

standard anesthetic protocol. Anesthesia was induced with fentanyl (3

�g/kg), followed by vecurium (1 mg/kg) and propofol (2 mg/kg).

After the intubation of the trachea, the lungs were mechanically ven-

tilated with a mixture of air and oxygen (FIO2 � 0.5). Anesthesia was

maintained with renifentanyl (0.02 �g/kg/min), and additional bo-

luses of propofol (7 mg/kg/h) and vecurium (3 mg/h) were adminis-

tered. A bilateral 6F femoral access was prepared, and the tip of a 6F

guiding catheter was placed inside the right external carotid artery,

while a 5F diagnostic catheter with continuous heparinized flush was

positioned in the right vertebral artery for selective control angio-

grams. Using a road-mapping technique and fluoroscopic guidance, a

Marathon microcatheter (ev3, Irvine, Calif.) was advanced over a

0.008-inch Mirage guidewire (ev3) in the right middle meningeal ar-

tery up to the fistula zone. Under biplane road-mapping, the catheter

was slowly flushed with 0.25 mL of dimethyl-sulfoxide (DMSO) over

40 seconds, and this was followed by injection of Onyx 18 (ev3).

The embolic material achieved antegrade filling of the malforma-

tion, but then formed a small reflux of several millimeters in length

over the tip of the microcatheter. After waiting one minute for the

reflux to solidify, the injection was continued gently. Again, some

antegrade filling was achieved, but shortly, another short reflux was

noted. This cycle was repeated until a plug of the embolic agent was

obtained so that the material would penetrate distally. In the mean-

time, caution was exerted to avoid inadvertent embolization of pos-

terior circulation during the slow injection of Onyx. Patency of the

vertebral artery was checked frequently during the intermittent injec-

tion of the embolic material. However, when the Onyx plug reached

the foramen spinosum, an asystole was noted following Onyx injec-

tion. We stopped the injection, and the heart rate returned to the

baseline. When another injection was performed, the arterial rhythm

decreased again. After 2 doses of atropine 0.5 mg were intravenously

administered at 11:45 and 12:00, the reflex did not recur during the

remainder of the procedure. The amount of injected Onyx was 2.5

mL, and duration time of injection was 80 minutes. There was no

difficultly in retrieving the catheter. After embolization, control an-

giograms showed immediate occlusion of the feeders from the exter-

nal carotid artery and persistent injection from the right internal ca-

rotid artery and the right posterior cerebral artery. The patient had no

events after the procedure. The residual lesion would be handled at

the second session.

Discussion
The phenomenon of bradycardia during Onyx injection has
not previously been described. During Onyx injection, brady-
cardia was reported by the anesthesiologist and resolved upon
cessation of injection as the Onyx refluxed to the foramen
spinosum. The patient’s vital signs returned to baseline. Three
subsequent individual and temporally discrete injections re-
produced similar responses of bradycardia. After intravenous
administration of atropine, the response was no longer repro-
ducible, and the procedure could be completed. The reflex
bradycardia seen during Onyx injection is not likely attribut-
able to other factors. The entire procedure was performed un-
der a standard anesthetic protocol. We did not stimulate the
brain to produce the reflex. Research of anesthesia monitoring
in patients treated with Onyx embolization for intracranial
aneurysms showed no changes in heart rate or blood pressure
following DMSO and Onyx injections, nor were any arryth-
mias observed.5 We consider that this response was a TCR,
which has been previously described in the literature as a re-
flexive response of bradycardia, hypotension, and gastric hy-
permobility seen upon mechanical stimulation in the distribu-
tion of the trigeminal nerve.1 Clinically, TCR has been
reported to occur during craniofacial surgery,2 tumor resec-
tion in the cerebellopontine angle3 and falx cerebri,1 and trans-
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sphenoidal surgery for pituitary adenomas.4 Review of the litera-
ture failed to identify a previously reported case of TCR during
embolization of a DAVF. TCR as a physiologic reflex has been
clarified.6 The reflex was reproducible during light manipulation
of the pedicle of the middle meningeal artery, so the reflex prob-
ably began from the foramen spinosum. We feel that the ana-
tomic studies of Penfield and McNaughton7 reasonably display
the nervous innervation of the dura and a rational pathway from
the dura to the vagal motor nucleus.1 They described a mandib-
ular branch of trigeminal nerve, the nervus spinosus, that follows
the middle meningeal artery outside the cranium and through the
foramen spinosum to innervate the middle fossa dura. We think
that direct compression of the nervus spinosus by the dilated
middle meningeal artery due to formation of Onyx plug produces
and sends neuronal signals via the Gassarian ganglion to the sen-
sory nucleus of the trigeminal nerve, forming the afferent path-
way of the reflex arc. This afferent pathway continues along the
short internuncial nerve fibers in the reticular formatio to con-
nect with the efferent pathway in the motor nucleus of the vagus
nerve and causes bradycardia. When stimulation of the foramen
spinosum causes TCR, treatment of hemodynamic instability
consists of ceasing procedure and administering anticholinergic
drugs. Atropine was shown to effectively extinguish the TCR in
our patient. Anticholinergic drugs are not given prophylactically
because they can cause refractory arrhythmias.1

Conclusion
The present case gives evidence for the first time that TCR
may occur during transarterial embolization of DAVF with
Onyx, leading to a significant decrease in heart rate under a
standard anesthetic protocol. This case confirmed that the
reflex was blunted by the anticholinergic effects of atropine.
Recognition of TCR allows for early detection and appro-
priate treatment.
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