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Summary: Three cases of intracanalicular meningioma
mimicking vestibular schwannoma are presented. In each
case, a contrast-enhancing mass filling the internal audi-
tory canal was identified on MR images and was originally
diagnosed as a vestibular schwannoma. Although it is dif-
ficult to differentiate definitively between these lesions pre-
operatively, imaging findings inconsistent with a diagnosis
of vestibular schwannoma can be identified. Preoperative
identification of intracanalicular meningiomas permits al-
terations in surgical planning that allow for the more
complete resection of these rare tumors.

Meningiomas that occupy the cerebellopontine an-
gle usually arise from the posterior surface of the
petrous bone or the petrotentorial junction. Al-
though, in some instances, a large cerebellopontine
angle meningioma secondarily involves the internal
auditory canal (IAC), meningiomas primarily arising
from and mainly confined to the IAC are rare (1–10).
We herein present three cases of intracanalicular me-
ningioma, each with a different type of extracanalicu-
lar extension, that were initially suspected to be cases
of vestibular schwannoma, and we discuss the diag-
nostic and therapeutic issues related to this disease
entity.

Case Reports

Case 1
A 66-year-old man had a 3-month history of decreased

hearing and high-pitched tinnitus in the left ear. He was seen by
the local otologic service and the diagnosis of a vestibular
schwannoma in the left IAC was made on the basis of MR
imaging findings (Fig 1). He was referred to our institute for
tumor resection. The preoperative audiologic examination
showed that hearing on the left side was decreased to 50 dB
pure tone average (500–3000 Hz), with a word recognition
score of 56%. Because the patient’s hearing was still service-
able, we decided to use the middle fossa approach to attempt
tumor eradication with hearing preservation. In the IAC, a tan,
multilobulated, soft tumor with abundant vascularity was seen

displacing the facial nerve posteriorly. The tumor did not ap-
pear to be a vestibular schwannoma and on frozen section was
confirmed to be a meningioma. The tumor was meticulously
dissected, with preservation of the facial and vestibulocochlear
nerves. The origin of the tumor was the anterior wall of the
IAC. The tumor, including the dural attachment, was totally
removed. Postoperatively, the patient’s hearing worsened to a
word recognition score of 20%, but the facial nerve function
was normal. The final histologic examination revealed a me-
ningioma with numerous psammoma bodies.

Case 2
A 39-year-old man noted a 1-year history of progressive

decrease in hearing in his left ear, which had been of relatively
sudden onset. He did not have tinnitus or dizziness. His MR
images showed an enhancing mass occupying the left IAC and
extending toward the petrous apex (Fig 2A and B). The pre-
operative audiogram showed a complete hearing loss in his left
ear at 106 dB pure tone average. With a preoperative diagnosis
of vestibular schwannoma, the tumor was removed by means of
a translabyrinthine approach. Because of the anterior extension
of the tumor, the facial nerve was completely skeletonized from
the descending segment in the mastoid to the IAC. After
incising the IAC dura, a friable, hypervascular tumor was ex-
posed. The tumor entirely engulfed and was severely adherent
to the facial nerve, with invasion into the anterior petrosal
bone. A frozen histologic section showed a meningioma. The
facial nerve was sharply dissected from the tumor and was
rerouted inferiorly after cutting the greater superficial petrosal
nerve. The invaded petrosal bone, including the cochlea, was
extensively drilled away toward the petrous apex to totally
remove the tumor. After surgery, mild left facial weakness
(House-Brackmann grade III) was observed, which gradually
returned to normal. The permanent pathologic specimen re-
vealed a meningioma with tumor invasion into bone (Fig 2C).
Immunohistochemistry showed that the tumor cells stained
strongly for vimentin and did not stain for S-100 protein,
features consistent with meningioma.

Case 3
A 67-year-old woman who had left hearing loss approxi-

mately 20 years previously gradually developed left facial weak-
ness over a 2- to 3-year period. As a result, she underwent MR
imaging that revealed an enhancing mass occupying the IAC
and extending out to the porus acoustics (Fig 3) and was then
referred to our institute with a diagnosis of vestibular schwan-
noma. Neurologic examination showed left facial weakness
(House-Brackmann grade III) and left deafness. On the basis
of our experience with the former two cases, we suspected a
possibility of meningioma as a differential diagnosis because of
the broad-based extension pattern of the tumor, which is un-
usual for vestibular schwannoma, and the association of facial
weakness with a small intracanalicular tumor. The patient un-
derwent surgery by means of translabyrinthine approach. The
tumor was hypervascular and showed the typical appearance of
meningioma under the operating microscope with numerous
small calcifications. The frozen histologic section also revealed
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a meningioma. The origin of the tumor was the dura near the
porus acoustics in the IAC. Because the tumor severely ad-
hered to the facial nerve in the IAC, we had to leave a small
amount of the tumor tissue on the nerve to avoid its damage.
The histologic diagnosis was meningioma.

Discussion

The development of high-spatial-resolution MR
imaging has facilitated detection of small intracanal-
icular lesions. Although vestibular schwannomas ac-
count for most intracanalicular lesions, other, less
common pathologic abnormalities including meningi-
oma should always be considered, because they have
implications for management strategy (1, 11–13). In-
tracanalicular meningioma, which originates from
and mainly occupies the IAC, is a rare entity. To the
best of our knowledge, 14 cases have been reported in
the literature before our three cases. Eleven of 17
cases, including ours, were diagnosed by using con-
trast-enhanced MR imaging.

Origin of the Tumor
It is known that the origin of meningiomas is the

arachnoid villi that are primarily found along major
venous sinuses, especially around the superior sagittal
sinus. Meticulous histologic study has shown that
these arachnoid villi can also be within the IAC and
could serve as a site of origin for intracanalicular
meningiomas. Nager and Masica (14) found that
arachnoid villi were distributed not only along the
dural sinuses and in the gasserian envelopes but also
along the greater superficial petrosal nerve, within
the IAC, around the geniculate ganglion of the facial
nerve, and within the jugular foramen. Guzowski et al
(15) histologically examined 200 randomly selected
temporal bones and confirmed the presence of arach-
noid granulations around the petrous apex, near the
trigeminal impression, and in the sulcus for the
greater superficial petrosal nerve. Although they
could not find true arachnoid granulations in the

IAC, there were small clusters of arachnoid epithe-
lium that could also serve as an origin of meningioma.

Diagnostic Considerations
It is difficult to differentiate small intracanalicular

meningiomas from vestibular schwannomas preoper-
atively. The clinical symptoms caused by intracanal-
icular meningiomas are mostly identical to those
caused by vestibular schwannomas and other lesions
that occupy the IAC. Most of the cases initially man-
ifest a hearing problem. The subtle difference is that
facial nerve symptoms are more likely to occur with
meningiomas than with vestibular schwannomas
when the size is small. Four of 17 cases presented
facial nerve symptoms, three with facial paralysis and
one with hemifacial spasm, yet vestibular schwanno-
mas of a similar size rarely cause facial paresis. Need-
less to say, the facial nerve schwannoma should also
be considered when the patient presents with facial
nerve symptoms.

Signal intensity of these masses on MR images will
not contribute to the accurate radiographic diagnosis
of the intracanalicular meningioma. Both lesions are
isointense to hypointense on T1-weighted MR images
and are of variable signal intensity on T2-weighted
MR images. They will also both brightly enhance
after administration of contrast medium. Vestibular
schwannomas that originate from the IAC comprise
approximately 90% of cerebellopontine angle tumors
(16). In this context, when a patient is found to have
an enhancing mass in the IAC, it is usually assumed to
be a vestibular schwannoma. Most of the reported
cases of intracanalicular meningiomas, including our
three cases, were initially suspected to be vestibular
schwannomas (3, 5–10).

Nonetheless, there are some radiographic findings
that should raise the suspicion of intracanalicular
meningioma. Calcification and a “dural tail” may be
helpful, although these findings are also nonspecific
(1, 17). In our second case, we retrospectively discov-
ered intracanalicular dural enhancement in the coro-
nal section of contrast-enhanced MR images. An-
other key is the extension pattern of the tumor. On
the basis of the reported 17 cases, we categorized the
extension patterns into following four types: 1) en-
tirely intracanalicular (seven cases); 2) intracanalicu-
lar with cerebellopontine angle extension (five cases);
3) intracanalicular with both cerebellopontine angle
extension and invasion into surrounding bone (three
cases); and 4) intracanalicular with bone invasion but
no cerebellopontine angle extension (two cases). Al-
though it is very difficult to differentiate a meningi-
oma from a vestibular schwannoma if an entirely
intracanalicular type is encountered, other extension
patterns may provide some information leading to the
correct diagnosis. When the tumor extends out to the
cerebellopontine angle, as in our third case, the grow-
ing pattern outside the IAC deserves attention. We
think that broad-based extension into the petrous
bone and a rugged medial tumor surface are valuable
clues to the diagnosis of meningiomas, whereas ves-

FIG 1. Case 1: 66-year-old man with an entirely intracanalicu-
lar meningioma. Contrast-enhanced axial T1-weighted MR im-
age (450/14 [TR/TE]) reveals a homogeneously enhancing mass
filling the IAC.
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tibular schwannomas usually have a more spherical
shape and have a smoother surface. Meningiomas in
the IAC also have a tendency to involve adjacent
nerve tissues or bones, (1, 2, 7, 9) as presented in our
second case. Nager and Masica (14) showed, by his-
tologic examination, that meningiomas located in the
IAC can invade the labyrinth and cochlea by follow-
ing their individual nerve fibers to their ends. Menin-
giomas can also infiltrate widely into surrounding
petrous bone marrow spaces and air cells. Conversely,

dilatation of the IAC due to bone erosion is a more
common radiologic finding with vestibular schwanno-
mas and extensive bone invasion is unusual. Thus, the
presence of bone invasion around the IAC is sugges-
tive the diagnosis of meningioma.

Therapeutic Issues
Preservation of facial nerve function is one of the

most important issues in the surgery of intracanalicu-
lar lesions. It is important to note that the anatomic
relationship between the tumor and the facial nerve
in cases of intracanalicular meningioma is different
from that in cases of vestibular schwannoma. With
vestibular schwannoma, the facial nerve is com-
pressed and classically displaced rostrally and medi-
ally by the tumor mass in the IAC. However, in our
experience with these three cases of intracanalicular
meningiomas, the tumor did not just compress the
facial nerve but intimately involved it. Both in our
second and third cases, the facial nerve was totally
engulfed in the tumor. The adhesions between me-
ningiomas and the facial nerve are also much more
difficult to separate, even for smaller tumors, than
those found in cases of vestibular schwannoma. Me-
ticulous sharp dissection is very important to avoid
damage to the facial nerve, even in cases of small
intracanalicular meningiomas.

FIG 2. Case 2: 39-year-old man with an intracanalicular
meningioma.

A, Contrast-enhanced axial T1-weighted MR image (540/
12) shows an enhancing mass in the IAC extending toward
the petrous apex and the cerebellopontine angle.

B, Contrast-enhanced coronal T1-weighted MR image
(540/12) shows dural enhancement (arrow) in the IAC, which
was noticed retrospectively.

C, Photomicrograph of specimen shows meningioma in-
filtrating into bone. (hematoxylin and eosin, original magni-
fication �100)

FIG 3. Case 3: 67-year-old woman with an intracanalicular
meningioma. Contrast-enhanced axial T1-weighted MR image
(600/9) shows an enhancing mass occupying the IAC and ex-
tending out to the cerebellopontine angle.
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Conclusion
Complete resection of these tumors is important,

because meningiomas are also more likely to recur
than vestibular schwannomas. One of the reasons for
this characteristic is considered to come from inva-
siveness into the adjacent structures, as mentioned
above. Surgery of an intracanalicular meningioma,
therefore, should be more extensive, resecting the
tumor mass along with the attached dura and the
invaded petrous bone. Because the preoperative dif-
ferential diagnosis of intracanalicular lesions is usu-
ally difficult to make, intraoperative histologic diag-
nosis is essential. If meningioma is found, a more
radical resection is accomplished to attempt to pre-
vent recurrence. Preoperative suspicion of intracanal-
icular meningioma will assist the surgeon by allowing
alterations in surgical planning that permit better
exposure and more extensive resection of these diffi-
cult lesions.
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