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Vascular Lesions of

the Internal Auditory Canal

Isolated vascular lesions arising within the internal
auditory canal are extremely rare.16 There were only two
vascular lesions among the 627 tumors of the cerebello-
pontine angle (CPA) and internal auditory canal (IAC)
operated on at the Department of Neurosurgery of the
Nordstadt City Hospital in Hannover between October
1977 and August 1988. The other tumors included 500
acoustic neurinomas (79.7%), eight facial neurinomas
(excluding other neurinomas within the temporal bone),
four neurinomas of the caudal cranial nerves at the jugular
foramen and the CPA, 86 meningiomas (13.7%), which
thus constituted the second most common tumor of this
region, and 27 epidermoids (4.3%) (Table 1).

Histopathologically, intracranial vascular malforma-
tions are divided into five main categories: cavernous

angioma, telangiectasis, saccular (congenital) and fusi-
form (atherosclerotic) aneurysms, arteriovenous fistulae
or aneurysms (arteriovenous malformation [AVM]), and
venous angiomas. This last category of congenital, benign
vascular malformations is a subgroup consisting of lesions
found on angiographic and histopathologic examination to
be composed of venous structures only.7-10

Duvoisin and Melvin'1 found that 15 to 20% of all
intracranial vascular dysplasias were located within the
posterior cranial fossa and tentorium. Aneurysmatic dys-
plasias within the CPA are much more frequent than an-

giomatous malformations. Kendal and Symon,'2 for ex-

ample, found only two vascular malformations as against

13 aneurysms or ectatic arteries among 208 patients pre-

senting with CPA symptoms. VerbiestI3 summarized 108
cases of AVMs within the posterior cranial fossa, among

which only a single case of a vascular dysplasia was found
located subarachnoidally within the CPA and cauda to the
seventh and eighth cranial nerves. Further reports of spo-

radic vascular lesions within the CPA were made by
Eisenbrey and Hegarty,14 Dereux and Debert,'5 Green et
al,8 Drake,'6 Yasargil,17 and Katayama and coworkers.4

The first reported case of an isolated vascular lesion
within the IAC was published in 1967 by Castaigne et al. 18
Saudaresan and coworkers6 reported a further three cases,

one AVM and two cavernous hemangiomas, which caused
hearing loss and facial palsy or spasm.

Our first case5 was an AVM within the IAC, which
presented with vestibulocochlear, facial, and trigeminal
involvement. The second case was a venous angioma that
caused sudden loss of hearing, followed 3 years later by
hemifacial spasm on the same side.

CASE REPORTS

Case 1

A 50-year-old woman had paroxysms of vertigo and
unsteady gait, together with neck stiffness causing occipi-
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Table 1. Incidence of Various Tumors Arising
at the CPA and IAC

Tumor No. %

Acoustic neurinomas 500 79.7
Facial neurinomas 8
Neurinomas of IX, X, and Xl 4
Meningiomas 86 13.7
Epidermoids 27 4.3
Vascular tumors 2 0.3
Aneurysms 0
Total 627 100%

tal headache radiating to the retroauricular region. She
also noticed very mild facial asymmetry and disturbance
of taste on the same side of her tongue.

These complaints subsided gradually within 10 weeks
but recurred in accentuated form 6 months later. They
were then accompanied by tinnitus and mild perceptive
hearing loss of about 20 to 30 dB, deteriorating further to
40 to 60 dB a few weeks later. The patient further reported
hypoesthesia on the same side of her face accompanied by
sporadic retrobulbar stabbing pains.

On clinical examination we found mild right-sided
hypoesthesia of V2 and V3, a diminished corneal reflex, a
slight peripheral facial nerve palsy affecting the lower part
of the face, and a diminished sense of taste on the same
side of the tongue.

Brainstem-evoked response audiometry showed
slight delay of the Jl-J5 latencies with normal wave ampli-

tudes. The electronystagmogram showed left-sided spon-
taneous nystagmus and the caloric test revealed hypofunc-
tion of the right labyrinth. Computed tomography (CT)
showed mild dilation of the IAC caused by a small intra-
meatal, cystic tumor, which was verified by air CT.

The tumor was first explored via a subtemporal,
middle cranial fossa approach. After deroofing the IAC, a
red pulsatile vascular mass causing antero- and infero-
medial compression and displacement of the seventh and
eighth cranial nerves was seen. The tumor was supplied by
a vascular loop arising from a branch of the anterior
inferior cerebellar artery (AICA) and entering the IAC.
Venous drainage was into the lateral bulbopontine vein.

On account of these vascular connections, the tumor
was not excised by this route and the patient was referred
to our hospital where we performed a retrosigmoidal
(lateral suboccipital) craniectomy. The IAC was drilled
open as far as the fundus, where we found adhesion
between the AVM and the dura of the IAC (Fig. IA, B).

After coagulation of the feeding arterial loop and the
draining venule, the vascular tumor stopped pulsating and
decreased in size. Meticulous extirpation was thus possi-
ble without injury to the seventh and eighth cranial nerves.

Postoperatively, the hearing loss had deteriorated to
deafness, the tolerable tinnitus persisted unchanged, and
the vertigo initially worsened but showed complete remis-
sion within a few weeks.

The facial palsy also first increased to subtotal palsy
but recovered within 3 weeks apart from slight synkinesia
at the angle of the mouth.

A_
Figure 1. A, B: lntraoperative photograph showing the AVM (case 1) adhering to the seventh and eighth cranial

nerves within the internal auditory canal. Note the draining venule (retractor) compressing the fifth nerve and the small
feeding arteriole (branch of the anterior inferior cerebellar artery) compressing the seventh and eighth nerves from
below. (Figure continued on next page) 79
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Figure 1, cont.

Case 2

A 58-year-old woman experienced sudden complete
loss of hearing on the right side with tolerable tinnitus.
Despite rheologic infusions, the deafness persisted. She
also complained of vertigo after rapid change of posture.
A cranial CT scan was performed but failed to show any
pathologic changes in the IAC.

The patient remained stable until, 2 years later, pro-
gressive hemifacial spasm developed on the same side.

This new symptom prompted her ear, nose, and throat
specialist to perform a magnetic resonance imaging
(MRI) examination, which revealed an inhomogeneous,
intrameatal tumor with increased signal intensity on TI
scans (Fig. 2A).

A preoperative CT scan (Fig. 2B) also confirmed an
inhomogeneous, slightly enhancing, cystic tumor located
in the IAC and causing no dilation or bony erosion.

A cystic neurinoma of the eighth cranial nerve was
suspected and the tumor was operated on at our hospital on

Figure 2. A: Magnetic resonance imaging of the venous angioma showing high signal intensity within the internal
auditory canal. B: High resolution CT with bony fenestration. Note the low-density, ill-circumscribed, cystic appear-

80 ance of the angioma.
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August 8, 1988. After performing a posterior fossa retro-
sigmoidal craniectomy and drilling open the posterior wall
of the IAC as far as the fundus, we saw a vascularized,
bluish-red pulsating tumor. It was carefully dissected from
the neural structures (seventh and eighth cranial nerves)
and extirpated (Fig. 3A-C).

The postoperative course was uneventful, the deaf-
ness remained but the tinnitus improved slightly. The
hemifacial spasm vanished immediately and slight weak-
ness of the facial nerve at the angle of the mouth had
disappeared within 3 months of surgery.

DISCUSSION

Vascular compression of the fifth, seventh, and
eighth cranial nerves at the CPA caused by vascular loops
has been known since Dandy.5" 1-13,16 Similar observa-
tions have been reported by Sunderland,19 particularly
compression caused by thick-walled, atherosclerotic blood
vessels.

The vascular compression causes neuralgia if a sen-
sory nerve is affected and spasm if a motor nerve is

Figure 3. A: The venous angioma, appearing as a
bluish pulsatile tumor within the internal auditory canal,
which has been drilled open as far as the fundus. Note the
close contact to the seventh and eighth nerves. B: The
venous angioma totally excised from the internal auditory
canal; the seventh and eighth cranial nerves remain intact.
C: Postoperative computed tomograph with bony fenes-
tration; note the retrosigmoidal craniectomy, the opened
internal auditory canal, and the intact posterior semicircu-
lar canal.

A B

C
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Figure 4. The histologic appearance of the venous
angioma; note the absence of arterial structures, the
thickened, scierosed walls of the venules with scanty elas-
tic membrane, and the sclerotic stroma (E. van Gieson
stain; x 20.)

affected. Vestibulocochlear symptoms such as hearing
loss, tinnitus, dizziness, and vertigo are produced when
the eighth cranial nerve is involved.

It is important to stress that only the central, unmyeli-
nated portions of these cranial nerves are vulnerable to the
pulsatile compression caused by vascular lesions. In the
case of the eighth cranial nerve, the central segment
extends as far as the internal auditory meatus and can
therefore be affected by an intrameatal vascular lesion.

Following the pioneer work of Janetta and coworkers20
and later experience reported by other authors,21,22 micro-
vascular decompression has become established as a
highly successful technique for healing such disorders.

In the first of our two patients, the vascular lesion (an
AVM) affected the seventh, eighth, and fifth cranial
nerves, whereas in the second case (venous angioma) only
the seventh and eighth nerves were affected.

Both patients first showed sensorineural hearing loss,
in the case of the AVM mild hearing loss of 15 months'
duration and in the case of the venous angioma sudden
complete deafness. Facial nerve affection followed later in
the form of a mild palsy in the first case and development
of hemifacial spasm 2 years after the initial symptoms in
the second.

The compression of the fifth cranial nerve in the first
case was caused by the draining venous loop of the AVM,
and the retroauricular stabbing can be interpreted as re-
sulting from compression of the intermedius nerve, so-
called intermedius neuralgia.23

In the three cases reported by Sundearesan and co-
workers,6 one AVM and two cavernous hemangiomas,
there was also early hearing loss, followed later by facial
palsy in two cases and facial spasm in the third. The
duration of these symptoms also varied between 15 months
and more than 10 years.

The case published by Katayama et a14 was a cryptic

angioma, related to the acoustic nerve itself at the internal
auditory meatus, which bled a few times and presented
with a cerebellopontine cistern hemorrhage. The patient
had progressive hearing loss terminating in deafness
within 1 month, accompanied by facial palsy and taste
disturbance as well as recurrent headache and nausea due
to bleeding into the cerebellopontine cistern.

The first case, which had previously been explored
via a middle cranial fossa approach,24 was reoperated on
by us via a posterior fossa (retrosigmoid) craniectomy
with opening of the IAC as far as the fundus. This route is
undoubtedly safer for removing vascular lesions than other
available approaches to the IAC, especially if the feeding
arterial loop or the draining venules of AVMs are to be
ligated or coagulated within the CPA.

Both of our cases showed complete deafness after
extirpation of the vascular lesion. The coagulation and the
avulsion trauma caused by intraoperative traction on the
eighth nerve cause irreversible nutritive and structural
damage to the auditory nerve.25,26

On the other hand, as in acoustic neurinoma surgery,
the facial nerve was successfully preserved. The preopera-
tive hemifacial spasm disappeared immediately, while the
facial weakness first increased to subtotal facial palsy,
mainly affecting the lower part of the face, but showed
complete remission within 3 to 6 months postoperatively.
The taste disturbance also resolved completely.

Although rare, vascular lesions should also be con-
sidered in the differential diagnosis of intrameatal tumors,
especially when hearing loss is associated with facial and/
or trigeminal involvement. An intrameatal acoustic neuri-
noma rarely causes facial palsy or spasm, which is more
common with neurinomas of the facial nerve. These sel-
dom arise within the IAC but more often from the vertical,
geniculate, or tympanic portions of the fallopian canal. 2,27

Neuroradiologic diagnostic procedures (CT, MRI, or
angiography) are mandatory in differentiating these vas-
cular lesions from others. On CT scans, the vascular
lesions appear as poorly circumscribed masses of slightly
increased density within the CPA with equivocal erosion
of the internal auditory meatus. There is heterogeneous
enhancement of an onion-like structure attached to the
IAC and causing slight medial displacement of the pons.
Angiography usually fails to reveal any tumor staining or
abnormal vascularity, but MRI provides excellent infor-
mation on the extension and consistency of the vascular
tumor and its relation to the other neural structures within
the IAC (Fig. 1).

Meningiomas of the CPA can occasionally invade the
IAC, producing similar clinical syndromes, but, on ac-
count of their vascularity, their broad-based extension
along the posterior surface of the petrous bone, and their
occasional hypercalcification, they are easily distinguished
on neuroradiologic investigation.

Aneurysms may arise from the AICA at the level of
the internal auditory meatus and present with dizziness,
unsteady gait, or hearing loss. 19,28 They also occasionally82
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show spontaneous thrombosis that requires no further
treatment. 29

A more frequent vascular lesion of the CPA, however,
is the megadolichobasilar anomaly, which consists of an
elongated, tortuous course of vertebral and basilar arte-
ries. 30 The dilated blood vessels form a loop, which can be
verified at the CPA by MRI and can lead to pressure
necrosis of the posterior surface of the petrous temporal
bone or even to dilation of the IAC.

Vascular lesions at the IAC, especially AVMs or
angiomas measuring more than 3 mm in diameter, are a
definite indication for surgery on account of the danger of
acute subarachnoid hemorrhage.3'

Microsurgical techniques, aided by intraoperative
monitoring of brainstem-evoked auditory potentials and
preceded by thorough preoperative neuroradiologic diag-
nostic procedures, have facilitated the management of
these vascular tumors and permit an excellent outcome.
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REVIEWER'S COMMENTS

The authors have brought to our attention the relatively uncommon vascular tumors of the
cerebellopontine angle that may mimic an acoustic neuroma. Surgeons approaching this area must
be cognizant that these tumors exist and be ready to handle them when encountered. I, however,
would take exception with the authors that the posterior fossa is the only way to approach these
tumors. The second case had a long-standing, profound sensorineural hearing loss and would have
done very well with a translabyrinthine excision. This approach provides far better access to the
internal auditory canal contents and allows the facial nerve to be more easily identified and
protected. It also gives adequate visualization of the cerebellopontine angle for control of any
feeding vessels, particularly with the lack of any sizable tumor mass filling the space.

Herman Jenkins, M.D.
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