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Case Report

A Case of Dural Arteriovenous Fistula in a Patient Presenting
with Objective Tinnitus
Kentaro Matsuura１） Kota Wada１）＊ Yuko Sasaki１）
Koji Matsushima１） Hisako Shiono２） Hitoshi Ozawa３）
and Hideo Edamatsu１）
１）

Department of Otolaryngology (Omori), School of Medicine, Faculty of Medicine, Toho University
２）

Department of Otolaryngology, Ushioda General Hospital

３）

Department of Neurosurgery, Ushioda General Hospital

ABSTRACT: A 42-year-old woman presented with a chief complaint of worsening tinnitus in the left ear.
The tinnitus was very low in volume, and audiometry and tympanometry findings were normal. One month
later, her condition had worsened to the extent that a stethoscope placed at the temporal region or entrance
of the external auditory meatus revealed objective pulsatile tinnitus, indicating vascular murmur. Findings
from magnetic resonance imaging suggested intracranial vascular lesions. Dural arteriovenous fistula was
diagnosed on the basis of angiography findings. Tinnitus resolved after arterial embolization. At present,
there are no signs of recurrence or postoperative complications. The present findings indicate that vascular
murmur should be diagnosed and treated with caution.
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Fowler classified tinnitus as nonvibratory and vibra１）

quencies than those seen in vascular tinnitus. Movement

tory. Nonvibratory tinnitus is perceived only by the pa-

disorders synchronous with tinnitus, such as palatal myo-

tient and occurs without acoustic stimulation. Vibratory

clonus, are observed in the soft palate and tympanic mem-

tinnitus can be detected by a physician!
audiologist and is

brane.

attributable to physical sound stimuli. Vibratory tinnitus

The causes of vascular tinnitus include changes in sys-

perceivable by another person is called objective tinnitus,

temic hemodynamics caused by anemia, thyroid dysfunc-

the cause of which is classified as muscular, vascular, and

tion, pheochromocytoma, pregnancy, shunt-induced chan-

２）

other, in descending order of incidence.

ges in the inner diameter of blood vessels (e.g., arte-

The cause of muscular tinnitus is intermittent sound

riovenous malformation and arteriovenous fistula), arterio-

that initiates a spasm of, for example, the tympanic mus-

sclerosis, aneurysm, and local disorders such as malposi-

cle, stapedius muscle, tensor veli palatini muscle, or levator

tioning in the venous system.４）

３）

veli palatini muscle. The sound sources are the tympa-

The causes of “other” objective tinnitus include in-

num, eustachian tube, and soft palate. Muscular tinnitus is

tratympanic tumors (e.g., glomus tumor), intracranial tu-

often associated with mechanical vibrations at higher fre-

５）
and sarcoidosis.６）Here we report
mors (e.g., meningioma)，
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Fig. 1 T2-weighted MR image
A T2-weighted magnetic resonance (MR) image
shows a lesion with mildly high signal intensity
(arrowhead) along the auditory nerve, at the
apex of the petrous bone.

Fig. 2 Magnetic resonance angiography (MRA)
A MRA image shows structures resembling
blood vessels (arrowhead) at a site slightly
outward from the cavernous sinus, near the left
internal carotid artery.

MR angiography (MRA) revealed structures resembling
a case of dural arteriovenous fistula in a patient with ob-

blood vessels at a site slightly deviated from the cavernous

jective tinnitus.

sinus, near the left internal carotid artery (Fig. 2). These

Case Presentation

findings suggested vascular lesions, e.g., arteriovenous fistula. When the patient was reexamined in our department

A 42-year-old woman presented with sudden onset of

and the neurology department, auscultation with a stetho-

left tinnitus, in early June 2014. She sought treatment be-

scope revealed an intermittent buzzing sound synchro-

cause her condition was gradually worsening. She de-

nous with the pulse, at the entrance of the external audi-

scribed the tinnitus as rushing sounds, which worsened at

tory meatus and within the temporal region. Moreover,

night but did not affect sleep. She had no hearing loss,

her tinnitus was relieved by compression of the cervical

sense of ear fullness, or vertigo. Her previous medical his-

blood vessels and recurred after compression was re-

tory was unremarkable, and she did not report trauma.

leased. A vascular lesion was suspected, and she was re-

Her blood pressure was 102!
57 mmHg on both the right

ferred to the neurosurgery department, where angiogra-

and left sides. Her pulse was 72 beats!
min and regular.

phy was performed. Imaging of the left external carotid

There were no abnormal findings in the ears, nose, or

artery and maxillary artery revealed abnormal prolifera-

throat. Blood testing revealed no abnormalities. The re-

tion of blood vessels, into which blood flowed strongly

sults of pure-tone audiometry were normal: 18.3 dB for the

from several arteries, including the middle meningeal ar-

right ear and 15 dB for the left ear (the average of 6 fre-

tery (Fig. 3A). Because the veins were enhanced, even dur-

quencies). Tympanometry was type A on both sides. Be-

ing the early arterial phase (Fig. 3B), epidural arte-

cause her tinnitus was relatively mild, we suggested a

riovenous fistula was diagnosed. Although the patientʼs

wait-and-see approach. Approximately 1 month later, she

only symptom was tinnitus, endovascular embolization

returned complaining that her tinnitus was clearly pulsa-

(coiling) of the feeding arteries was performed at her re-

tile and so loud that others could hear it by pressing their

quest. Blood flow into the abnormal blood vessels disap-

ears to hers. Otoscopy failed to detect tinnitus; thus, a

peared after the branches from the middle meningeal,

magnetic resonance imaging (MRI) was performed. T2-

maxillary, and ascending pharyngeal arteries to the arte-

weighted MR images revealed a lesion with mixed inten-

riovenous fistula were embolized with platinum coils (Fig.

sity. A mildly high signal intensity was present along the

4). The tinnitus disappeared after surgery, and no compli-

auditory nerve, at the apex of the petrous bone (Fig. 1).

cations or other symptoms have been observed postoperaToho Journal of Medicine・December 2015
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Fig. 3 Angiogram of the left external carotid artery
A. An angiogram of the left external carotid artery and maxillary artery (arrowhead) shows
abnormal proliferation of blood vessels, into which blood flow from the middle meningeal artery
is strong.
B. The veins are enhanced during the early arterial phase.

Discussion
We treated a patient with dural arteriovenous fistula
whose chief complaint was objective tinnitus, which can
be treated effectively by surgery. In the present case,
minimally invasive endovascular therapy was successful.
Tinnitus is an extremely common auditory complaint.
Otolaryngologists encounter many patients with subjective tinnitus; however, few have objective tinnitus. Objective tinnitus is classified as muscular, vascular, and
“other”.２） Sila et al reported that tinnitus was objectively
confirmed in approximately 70％ of cases of vascular tinnitus.７）Because the incidence of objective tinnitus is low, it is
Fig. 4 Three-dimensional angiogram
A 3-dimensional angiogram was obtained after
coiling. The branches from the middle
meningeal, maxillary, and ascending pharyngeal
arteries to the arteriovenous fistula were
embolized with platinum coils (white sections of
vessels).

sometimes misdiagnosed as subjective tinnitus. Thus, a
complaint of pulsatile tinnitus might mask a serious disorder. Because a complete cure can be achieved by treatment in some cases, a detailed medical history and examination are necessary. While obtaining a patient history, clinicians should focus on the presence or absence of continuous tinnitus, time of onset, site of onset, exacerbating factors, relieving factors, hearing loss, sense of ear fullness,

tively.

presence or absence of vertigo, and past history of trauma.
Moreover, risk factors for arteriosclerosis, such as hypertension, hyperlipidemia, diabetes mellitus, smoking his-
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tory, cerebrovascular disorder, and previous myocardial

ery has been satisfactory. At this writing, the patient is

infarction, are important in diagnosing vascular tinnitus.

free from symptoms.

In our patient, tinnitus was objectively inaudible with an

Conclusion

otoscope but was heard with a stethoscope. Therefore,
when a patient complains of objective or pulsatile tinnitus,

We described a case of objective tinnitus caused by

the ears should be examined with both an otoscope and

dural arteriovenous fistula. Progression of dural arte-

stethoscope. Moreover, our patient reported that her tinni-

riovenous fistula can cause cerebral hemorrhage, which is

tus was audible to another person whose ear was pressed

potentially life-threatening. However, in many cases the

to the patientʼs ear. When the authors repeated this test,

only initial symptom is pulsatile tinnitus. Thus, when pul-

tinnitus was indeed audible. If objectively audible tinnitus

satile tinnitus is observed we recommend that clinicians

is synchronous with the pulse, it is most likely vascular tin-

obtain a detailed history and perform examinations includ-

nitus. In such cases, the head, neck, and chest should be

ing auscultation with an otoscope or stethoscope, MRI, and

auscultated with a stethoscope. Furthermore, if tinnitus

detailed testing.

resolves or subsides after compression of the cervical
blood vessels, then intracranial vascular abnormalities
such as arteriovenous malformation and fistula should be
suspected. Angiography should be performed when a vascular lesion, such as dural arteriovenous fistula, is suspected during imaging procedures, e.g., ultrasonography,
MRI, or MRA (as in our case).
While there are various causes for pulsatile tinnitus, the
reported incidence varies. One study found that 45％ of
pulsatile tinnitus was attributable to intracranial hypertension.８）Moreover, arteriovenous fistula is reported to be the
most common cause of pulsatile tinnitus.９，１０） Dural arteriovenous fistula is responsible for approximately 2％ to
20％ of pulsatile tinnitus.９，１１） Although the cause of dural
arteriovenous fistula is often occlusion of the venous sinus
due to trauma, dehydration, infection, or use of oral contraceptives, many cases are idiopathic. The common sites of
dural arteriovenous fistula are the transverse!
sigmoid venous sinus and cavernous sinus, which account for 24.7％
to 63％ and 12％ to 25.8％ of cases, respectively.１２）Progression of dural arteriovenous fistula may cause vascular rupture, resulting in cerebral hemorrhage. As described
above, in many cases the only initial symptom is pulsatile
tinnitus. Thus, when pulsatile tinnitus is observed, we recommend that clinical examinations and tests for disorders
such as dural arteriovenous fistula be performed.
Treatments for dural arteriovenous fistula include (1)
endovascular therapy, (2) radiotherapy, and (3) surgical
therapy.１３，１４）At present, owing to technical advances, minimally invasive endovascular therapy is indicated for many
patients and results in positive outcomes. In our case, en-
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dovascular therapy was selected, and postoperative recov-
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