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Spontaneous Closure of a Dural Arteriovenous Fistula
Associated with Acute Hearing Loss

Jeffrey A. Landman' and Ira F. Braun'

Dural arteriovenous malformations (AVMs) are a rare entity,
accounting for 10%-15% of cranial AVMs. Sporadic reports
of spontaneous regression of these arteriovenous shunts
have appeared in the literature and support this event. How-
ever, the mechanism of regression has to date only been
speculative. We report a case of spontaneous disappearance
of an arteriovenous fistula in the middle ear associated with
acute hearing loss and propose a hypothesis for its occur-
rence.

Case Report

A 60-year-old woman had a 2 year history of pulsatile tinnitus
behind the right ear. A right neck and cranial bruit was audible. She
gave no history of previous trauma, hearing loss, or vertigo. A
tentative diagnosis of jugulotympanic paraganglioma (glomus tumor)
was made, and the patient was referred for arteriography. A fistula
between the inferior tympanic branch of the ascending pharyngeal
artery and the jugular vein was identified (fig. 1A). Direct coronal
computed tomographic (CT) scans were obtained with the patient in
a prone position with her neck hyperextended about 45°. She expe-
rienced total loss of hearing in her right ear, as well as cessation of
her pulsatile tinnitus during scanning. Angiography was repeated 6
weeks after the CT scan. The ascending pharyngeal artery could not
be subselected, and, thus, a global external carotid angiogram was
obtained. The previously demonstrated fistula could not be identified
(fig. 1B).

Discussion

Dural AVMs are arteriovenous fistulas usually between the
external carotid artery and dural venous structures. The vas-
cular supply to dural AVMs has been well described in the
literature [1-4]. The meningohypophyseal vessels emanating
from the cavernous part of the internal carotid artery, the
superficial temporal artery, the ascending pharyngeal artery,
the occipital artery, and the middle meningeal artery have all
been implicated.

Symptomatically, Obrador et al. [3] defined the clinical
presentation in a review of 96 patients with intradural AVMs.
Of the 96 patients, 68% complained of bruits secondary to

their arteriovenous shunts, and 50% experienced headache
associated with the arteriovenous fistulas. Initial symptoms
included papilledema in 24%, confusion and mental change
in 12%, hemiparesis in 12%, meningeal signs in 13%, and
associated subarachnoid hemorrhage in 20%.

Spontaneous closure of arteriovenous fistulas has been
reported [5, 6]. Magidson and Weinberg [7] reported a case
of spontaneous closure of a dural AVM they believed occurred
secondary to elevation of venous pressure with concomitant
stasis of venous flow, producing increased intracranial pres-
sure and resulting in thrombosis of the venous sinus into
which the arteriovenous shunt communicated. This theory
has also been invoked by several other authors. Olutola et al.
[8] reported a case of regression of a dural arteriovenous
fistula that they proposed was secondary to actual thrombo-
sis of the fistula itself. However, subarachnoid hemorrhage,
edema, mass effect, parenchymal hemorrhage, and vascular
spasm were all present in association with this arteriovenous
fistula. It has been shown that these factors alone or in
combination have resulted in closure of AVMs [9]. In addition,
total disappearance has also been reported in association
with sudden hemiplegia and the use of oral contraceptives
[10, 11].

We present a case of spontaneous regression of a dural
arteriovenous fistula. The patient experienced sudden hearing
loss after being placed in the CT scanner with her neck
hyperextended for coronal scanning. Gooding and Stimac
[12] have shown that turning the patient's head causes
functional obstruction of the jugular vein. We propose that by
hyperextending our patient the relative stasis of venous blood
induced by compression of her jugular vein led to thrombosis
of her fistula and, thus, resolution of her symptoms. In addi-
tion, since the cochlear veins drain into the jugular vein, we
suggest that the thrombus migrated to this vessel or that this
maneuver caused an increase in venous pressure in it [13].
Increased venous pressure secondary to functional jugular
vein obstruction in the presence of an arteriovenous fistula
gave rise to retrograde flow and, thus, stasis in the jugular
vein and, secondarily, in the cochlear venous system. We
suggest that this event led to her acute hearing loss.
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Fig. 1.—A, Lateral subtracted angio-
gram. Catheter in ascending pharyngeal
artery (straight solid arrow) with filling of
fistula (open arrow) through inferior tym-
panic artery from ascending pharyngeal
artery. Shunting through fistula into jug-
ular vein (curved arrow). B, Global exter-

nal

view, 6 weeks after onset of acute hear-

ing

pharyngeal artery (arrow) without previ-
ously noted fistula or jugular vein.

carotid subtracted arteriogram, lateral

loss. Faint opacification of ascending
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