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Delayed Dural Arteriovenous Fistula after Microvascular
Decompression for Hemifacial Spasm

Sung Han Kim, M.D., Won Seok Chang, M.D., Hyun Ho Jung, M.D., Jin Woo Chang, M.D., Ph.D.
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Dural arteriovenous fistula (AVF) is very rare, acquired lesion that may present with intracranial hemorrhage or neurological deficits. The etiology is
not completely understood but dural AVF often has been associated with thrombosis of the involved dural sinuses. To our knowledge, this is the first
well documented intracranial hemorrhage case caused by dural AVF following microvascular decompression for hemifacial spasm. A 49-year-old
male patient had left microvascular decompression of anterior inferior cerebellar artery via retrosigmoid suboccipital craniotomy. The patient was in
good condition without any residual spasm or surgery-related complications. However, after 10 months, he suffered sudden onset of amnesia and
dysarthria. Computed tomography and magnetic resonance imaging revealed the presence of dural AVF around the left transverse-sigmoid sinus. The
dural AVF was treated with Onyx® (ev3) embolization. At the one-year follow up visit, there were no evidence of recurrence and morbidity related to
dural AVF and its treatment. This case confirms that the acquired etiology of dural AVF may be associated with retrosigmoid suboccipital craniotomy
for hemifacial spasm, even though it is an extremely consequence of this procedure.
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INTRODUCTION

Hemifacial spasm (HFS) is a relatively rare movement disor-
der most commonly caused by vascular compression of the fa-
cial cranial nerve at its root exit zone from the brainstem. It is
characterized as involuntary intermittent twitching of the mus-
cles of the face. Microvascular decompression (MVD) was ini-
tially introduced by Gardner and Sava®. and was popularized
by Jannetta et al.”. Since its introduction as a treatment for HFS,
MVD via retrosigmoid suboccipital approach has become the
treatment of choice due to its excellent results and low operative
complications. Potential complications following MVD include
hearing deficit, facial palsy, cerebrospinal fluid (CSF) leakage,
low cranial nerve palsy, hemorrhage, cerebellar injury, meningi-
tis, and death'>'”. The delayed post-operative dural arteriove-
nous fistula (AVF) is very rare complication of this approach and
has rarely been reported to date. In this report we present a case
of delayed postoperative dural AVF occurring at the surgical site
after retrosigmoid suboccipital craniotomy for MVD in a patient
with HES.

CASE REPORT

A 49-year-old man, ten months prior to his present admission,
had been operated in our institution for left HES caused by vas-
cular compression of the facial nerve by the left anterior inferior
cerebellar artery (AICA) (Fig. 1). There were no evidence of patho-
logic lesions such as hemorrhage, sinus thrombus, vascular mal-
formation, tumors in preoperative imaging studies, including
computed tomography (CT) and magnetic resonance imaging
(MRI). A left retrosigmoid suboccipital craniotomy was per-
formed to alleviate the spasm. The size of the craniotomy was rel-
atively small and about twice the size of a quarter coin. At the
time of the operation, we did not expose the transverse and sig-
moid sinuses of the patient. At the end of the operation, we per-
formed a watertight dural closure. The muscle and scalp were
closed in the anatomical layers. The patient’s hemifacial spasm
completely disappeared postoperatively. Ten months after the op-
eration, the patient complained of amnesia and dysarthria. The
patient had no history of head trauma before and after operation.
CT showed intracranial hemorrhage (ICH) on left temporopari-
etal subcortical area (Fig. 2A) and CT angiography (CTA) showed
the abnormal enhanced vessels on left transverse-sigmoid sinus
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(Fig. 2B). Magnetic resonance angiography (MRA) clearly showed
a dural AVF at the site of the previous surgery (Fig. 2C, D). Digi-
tal subtraction angiography (DSA) demonstrated a dural AVF
of the left transverse-sigmoid sinus fed by the left occipital ar-
tery (Fig. 3A). After superselective catheterization of the left oc-
cipital artery, which supplied the affected sinus of the dural AVE
embolization with Onyx” (total 3.5 cc; ev3, Irvine, CA, USA)
was performed successfully (Fig. 3B). One year later, follow-up
DSA did not showed any recurrence of lesion (Fig. 3C). The pa-
tient’s condition was in normal without recurrence of hemifa-
cial spasm.

DISCUSSION

Dural AVF is low pressure, sponta-
neously occurring communications be-
tween vessels of internal and external
carotid origin that supply the dura and a
dural venous sinus. Dural AVFs are rela-
tively rare, with a prevalence of 0.15 per
100000 people per year, and constitute
6-15% of all intracranial AVFs with most
being located in the posterior fossa”. Al-
though the etiology of dural AVFs is still
controversial, they are generally classi-
fied into congenital or acquired. Ac-
quired dural AVFs have been reported
to develop secondarily to sinus thrombo-
sis*"**", head injury”, cerebral infarc-
tion”, and craniotomy'”. Among the
variable causes, acquired dural AVF af-
ter craniotomy had rarely been report-
ed"™*?? Although the time of occur-
rence, location, and type of surgery were
variable according to the reports, sinus
thrombosis, thrombophlebitis, and late
intrasinus hypertension following sacri-
fice of the venous sinus were suggested as
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is the first report in which the dural AVF after craniotomy was
initially presented as ICH. Besides, this initial presentation of

Fig. 1. Preoperative magnetic resonance image show that left anterior in-
ferior cerebellar artery compressed left facial nerve at the root exit zone.

underlying mechanism of dural AVF'".
In our case, the dural AVF developed
at the site of the previous craniotomy
was not associated with sacrifice of the
transverse-sigmoid sinus or trauma. Also,
there were no evidence of dural sinus
thrombosis in the preoperative imaging
studies. There was one report which ad-
dressed the symptomatic dural AVF after
craniotomy for the trigeminal neuralgia
surgery'”. Different from previous re-
port, our case was unique in nature that
the initial presentation of the AVF was
intracranial hemorrhage, which was con-
firmed in the CT scan. Maybe our case

Fig. 2. A : Computed tomography (CT) shows the high density lesion on the left temporoparietal sub-
cortical area. B : CT angiography shows the abnormal enhanced vessels on left transverse-sigmoid
sinus. C and D : MRAs show dural arteriovenous fistula that has occipital artery as a feeder and drain-
ing transverse-sigmoid sinus.

,, (8) G | |
Fig. 3. A : Pre-embolizational left external carotid artery angiographic image shows the dural AVF
with feeders from left occipital artery. B : Post-embolizational angiographic image shows nearly com-
plete occlusion of left sigmoid sinus dural arteriovenous fistula (AVF). C : There is no residual dural
AVF at the follow-up angiography obtained 12 months after embolization.

() (C)

169



J Korean Neurosurg Soc 56 | August 2014

dural AVF would lead to difficulties in exact diagnosis. At this
point, CTA and MRA was very effective tool which confirmed
the dural AVF as a cause of ICH.

The first option of treatment for dural AVF is transarterial em-
bolization™"”. Although the coil embolization is an attractive
option, transarterial Onyx" embolization has recently been rec-
ommended as a safe therapeutic alternative. It is very effective
with type I and II dural AVF through the Cognard classification
because it reduces the shunted blood flow and facilitates subse-
quent transvenous embolization or surgery. However, Onyx"
embolizations' have limitations and risks, including cardiac
Onyx" embolization”, reflexive bradyarrhythmia'**”, visual hal-
lucination, and cranial nerve palsy”. If the transarterial or trans-
venous embolization failed, we considered the next treatment
option to be surgical interruption of the fistulas™" or radiosur-
gery™". In our case, the dural AVF was completely obstruct-
ed during initial procedure and there were no leakage or evi-
dence of complication in the immediate and late (12 months)
follow-up angiography. Therefore, no further surgeries were
needed and the patient was benefitted from this minimally-in-
vasive procedure.

CONCLUSION

The dural AVF is rare complication after retrosigmoid suboc-
cipital craniotomy and intensive monitoring for the complica-
tion would be warranted after microvascular decompression.
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