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ABSTRACT

A 27-year-old man developed an unruptured anterior-inferior cerebellar

artery (AICA) feeding aneurysm from a transverse-sigmoid dural arteriovenous

malformation. The patient, with a known history of left transverse and sigmoid

sinus thrombosis, presented with pulse-synchronous tinnitus. Angiography re-

vealed an extensive dural arteriovenous fistula (AVF), with feeders from both the

extracranial and intracranial circulations, involving the right transverse sinus, the

torcula, and the left transverse/sigmoid sinuses. Multimodal endovascular and

open surgical therapy was used to manage the lesion. Before a planned second-

stage treatment for the left sigmoid sinus component, the dural AVF improved

significantly. During this interval, however, a small flow-related aneurysm devel-

oped on the left AICA feeding the petrous dural region. The aneurysm resolved

after resection of the involved sigmoid sinus. This is the first reported case of an

unruptured feeding-artery aneurysm in an intracranial dural AVF that resolved

spontaneously with treatment of the dural AVF. Until more is known about the

natural history, the decisions of when and whether to treat an unruptured dural

AVF feeding-artery aneurysm must be made on an individual basis.

KEYWORDS:Aneurysms, dural arteriovenous fistulas, endovascular therapy,

surgery

1Department of Neurosurgery, 2Department of Radiology, 3Depart-
ment of Ophthalmology, University of Utah School of Medicine,
Salt Lake City, Utah.

Address for correspondence and reprint requests: William T.
Couldwell, M.D., Ph.D., Department of Neurosurgery, Univer-
sity of Utah School of Medicine, 175 N. Medical Drive, Salt
Lake City, UT 84132 (e-mail: william.couldwell@hsc.utah.edu).

Skull Base 2007;17:205–210. Copyright # 2007 by Thieme
Medical Publishers, Inc., 333 Seventh Avenue, New York, NY
10001, USA. Tel: +1(212) 584–4662.

Received: September 6, 2005. Accepted after revision: February
16, 2006. Published online: March 23, 2007.
DOI 10.1055/s-2007-970559. ISSN 1531-5010.

205



Dural arteriovenous fistulas (AVFs) are vas-

cular abnormalities of the dura mater that typically

involve the dural sinuses, most commonly the trans-

verse and sigmoid sinuses.1 Dural AVFs are acquired

lesions, often developing after dural sinus thrombo-

sis. Their presentation can range from pulse-syn-

chronous tinnitus to intracerebral hemorrhage.

Unlike with arteriovenous malformations

(AVMs), concurrent arterial aneurysms and intra-

cranial dural AVFs are extremely rare.2–4 The two

such patients detailed in the literature both pre-

sented with subarachnoid hemorrhage (SAH). We

present a unique case of a patient who developed

an unruptured anterior-inferior cerebellar artery

(AICA) feeding-artery aneurysm from a trans-

verse-sigmoid dural AVF. The aneurysm resolved

spontaneously with treatment of the dural AVF.

We discuss the unique issues surrounding the

management of feeding-artery aneurysms associ-

ated with an intracranial dural AVF.

CASE STUDY

A 27-year-old man originally presented with an

acute headache, vomiting, and meningismus in

August 2003. The next day, he developed horizon-

tal diplopia and was found to have bilateral sixth

cranial nerve palsies and papilledema. Intracranial

hypertension was diagnosed, and he was started on

Diamox. The origin of the intracranial hypertension

was initially thought to be related to doxycycline.5

Further evaluation with magnetic resonance

venography (MRV) revealed thrombosis of the left

transverse sinus and sigmoid sinus. The patient was

started on Coumadin. His hypercoagulable work-up

was remarkable for hyperhomocysteinemia. His dip-

lopia and papilledema resolved with acetazolamide

therapy. Several months later, despite maximal med-

ical therapy, headaches and diplopia recurred and he

developed visual field deficits associated with severe

papilledema. As a result, he underwent fenestration

of the right optic nerve sheath. Although the pap-

illedema improved, the remainder of the patient’s

signs and symptoms of elevated pressure persisted.

Ten months after his initial presentation, the

patient developed a palpable and prominent left

occipital artery with an audible bruit. Cerebral

angiography showed an extensive dural AVF in-

volving the proximal right transverse sinus, the

torcula, the left transverse sinus, and the left sig-

moid sinus. The AVF was supplied by the occipital

arteries, the middle meningeal arteries, the left

posterior meningeal artery, and a muscular branch

of the left vertebral artery. The tentorial branches

and a prominent left AICA also supplied the lesion

(Fig. 1). No cortical reflux was seen.

Because the patient’s condition failed to im-

prove after maximal medical therapy and optic nerve

sheath fenestration and there was the potential for

function of the left optic nerve to deteriorate,

Figure 1 Cerebral angiogram of (A) left maxillary and (B) vertebral artery injections show an extensive dural AVF involving

the torcula, left transverse sinus and sigmoid sinus with feeders from both the extracranial and intracranial circulation. AVF,

arteriovenous fistula.
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multimodal and staged therapy was planned. The

patient underwent staged transarterial emboliza-

tions, followed by a bilateral occipital craniotomy

for skeletonization and placement of interpositional

dural xenograft (bovine pericardium) at the involved

transverse dural sinuses and left sigmoid sinus. The

goal of the operation was to disconnect all of the

involved sinuses from aberrant arterial feeders and

to prevent recurrences with the use of the interposi-

tional dural xenograft, which has been described in

this patient elsewhere.5a Postoperative angiography

showed marked improvement of the dural AVF

with small residual feeders to the transverse and

sigmoid sinus components on the left.

Follow-up angiography 4 months later

showed that the feeders had become slightly more

prominent. During the interval, a 3-mm left AICA

feeding-artery aneurysm had developed beyond the

floccular segment (Fig. 2). The patient underwent a

planned second-stage transtemporal (presigmoid,

retrolabyrinthine) approach for resection of the

involved sigmoid sinus on the left. The sinus was

removed from the entrance of the vein of Labbé to

the jugular bulb. The left transverse sinus was then

coil-embolized through a transvenous approach. A

1-month follow-up angiogram confirmed complete

resolution of the feeding-artery AICA aneurysm

(Fig. 3). The patient’s symptoms, papilledema, sixth

cranial nerve palsies, and bruit also resolved com-

pletely.

DISCUSSION

Dural AVFs represent 10 to 15% of all intracranial

vascular malformations. They consist of pathologic

Figure 2 (A) Anteroposterior and (B) lateral view follow-up angiograms, left vertebral artery injection, after the first-stage

operation show the 3-mm left AICA feeding-artery aneurysm beyond the floccular segment (arrows) that developed during

the interval. AICA, anterior-inferior cerebellar artery.

Figure 3 Follow-up angiogram, left vertebral artery injec-

tion, after the second-stage procedure confirms complete

spontaneous resolution of the AICA feeding-artery aneur-

ysm (arrow). AICA, anterior-inferior cerebellar artery.
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vascular channels within the dura mater and usually

involve the walls of dural sinuses. Patients typically

present between 40 and 60 years of age at various

clinical stages, ranging from a pulse-synchronous

bruit to a neurologic deficit to intracerebral hemor-

rhage.1

All dural AVFs are acquired, and many are

preceded by dural sinus thrombosis.6–8 It is believed

that venous hypertension from dural sinus throm-

bosis enlarges the normally present microscopic

arteriovenous shunts in the walls of the sinus,

leading to the formation of dural AVFs. Further-

more, venous hypertension induces ischemia, which

also may play an important role in the pathogenesis

of dural AVFs by stimulating angiogenic growth

factors and angiogenesis.9

Several grading schemes10–12 have been

proposed to predict the clinical course of dural

AVFs. They all suggest that cortical venous drain-

age, a high-grade feature, is associated with a

significant risk of intracerebral hemorrhage (33

to 42%).1,13

Dural AVFs involving the transverse and

sigmoid sinuses are the most common, represent-

ing as many as 50% of cases. The epicenter is

usually at the junction of the transverse and sig-

moid sinuses. Only 10 to 15% of these lesions

exhibit aggressive behavior.1 Typically, their arte-

rial supply is from both the extracranial (branches

of the occipital and middle meningeal arteries,

posterior auricular artery, and ascending pharyng-

eal artery) and intracranial circulations (posterior

meningeal branches of the vertebral artery and

marginal tentorial branches of the meningohypo-

physeal trunk).

Spinal dural AVFs with associated feeding-

artery aneurysms have been reported.14,15 How-

ever, there are only a few reported cases of feeding-

artery aneurysms associated with intracranial dural

AVFs.2–4 The two cases detailed in the literature

involved an AICA and a posterior-inferior cere-

bellar artery feeding-artery aneurysm. Both aneur-

ysms presented with SAH and were treated

surgically with good outcomes.2,3 In contrast, our

patient developed an asymptomatic AICA feed-

ing-artery aneurysm from a transverse-sigmoid

dural AVF that resolved spontaneously with treat-

ment of the dural AVF.

The origin of feeding-artery aneurysms is

controversial, but the main theory focuses on

flow-related stress on the arterial feeders.16,17 Based

on the morphology of the feeding vessel, we believe

that the feeding-artery aneurysm in our patient was

also flow-related and a result of the hemodynamic

stress on the AICA caused by the high-flow dural

AVF.

Intracranial hemorrhage resulting from ve-

nous hypertension is a main cause of morbidity

and mortality related to dural AVF. Cortical

venous drainage, as mentioned, is the major risk

factor. At present, the additional effect of con-

current arterial aneurysms on the hemorrhagic risk

of dural AVFs is unknown, although clearly these

feeding aneurysms can hemorrhage.2,3 The liter-

ature on AVMs and concurrent aneurysms may

shed some light on the issue. Aneurysms associ-

ated with AVMs have been reported in 5 to 7% of

cases.18,19 Several retrospective and prospective

studies have suggested a higher risk of hemor-

rhage in patients with an AVM and concurrent

feeding-artery and intranidal aneurysm.18–21

Brown and colleagues22 reported an increased

annual risk of 7% for intracranial hemorrhage in

the setting of an unruptured AVM associated

with a concurrent intranidal or feeding-artery

aneurysm, creating an annual hemorrhage rate of

10%.

The treatment of feeding-artery aneurysms at

the same time as an AVM is controversial. Some

authors have recommended a conservative approach

because they believe that these lesions are flow-

related and may regress or remain stable once the

AVM is removed.11 Others have proposed that such

aneurysms should be treated immediately because of

their risk of hemorrhage.18,23 At present, there is no

treatment guideline for a concurrent arterial aneur-

ysm and dural AVF.

In our case, we elected to follow the aneur-

ysm because it was small and asymptomatic. We

believed that it was flow related and would regress
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once the dural AVF was obliterated. In fact, the

aneurysm regressed spontaneously after the staged,

multimodal treatment of the dural AVF. Until

more data are available regarding concurrent

aneurysms and dural AVFs, however, the decisions

of when and whether to treat an unruptured dural

AVF feeding-artery aneurysm must be made on an

individual basis.
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Commentary

In this case report, a feeding-artery aneur-

ysm developed on the anterior inferior cerebellar

artery (AICA) after transarterial embolization of a

transverse-sigmoid sinus dural arteriovenous fis-

tula (AVF) and skeletonization of the transverse

and sigmoid sinuses. Intracranial dural AVFs typ-

ically do not derive much blood supply from

cerebral or cerebellar arteries, and the development

of an aneurysm on such an artery is a rare finding.

This association is not rare with spinal dural AVFs;

I have seen several and have reported one such

case.1

Although the focus of this report is this

association between the dural AVF and AICA

aneurysm, I would comment on the therapeutic

management. Complete elimination of the fistula

required staged embolizations and staged sur-

geries, including a transpetrosal approach to resect

the sigmoid sinus. The fistula was not cured until a

final transvenous embolization obliterated the

transverse sinus. It is possible and likely that the

fistula could have been obliterated simply with

transvenous obliteration of the sinuses, sparing

the patient the other interventions. I would have

considered this therapy as a first step rather than as

a last resort. Transvenous obliteration of trans-

verse-sigmoid sinus dural AVFs is particularly

efficacious and can limit the need for surgery

when endovascular therapies are incomplete or

unsuccessful. If called to operate under these cir-

cumstances, I would have occluded the fistula and

considered clipping the AICA aneurysm, since the

same retrolabyrinthine approach would have pro-

vided ample exposure of the aneurysm. Definitive

treatment of the aneurysm adds minimal addi-

tional risk and eliminates the uncertainty sur-

rounding aneurysm regression.

Michael T. Lawton, M.D.1
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