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Curious Case of Acoustic Schwannoma of Middle Cranial Fossa:
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Acoustic neuromas are the most common lesion in the cerebellopontine angle. The authors report a
unigue case of acoustic schwannoma, presenting in middle cranial fossa masquerading as meningio-
ma in a 24-year-old man, presenting with headache and focal seizures. Contrast-enhanced MRI of the
brain revealed a mass lesion of the right middle cranial fossa consistent with features of meningioma.
Intraoperatively a well-defined tumor with attachment to anterior petrous bone was excised. In the im-
mediate postoperative period, the patient developed right-sided hearing loss, which was proven to be
retrochoclear hearing loss on brainstem evoked response audiometry. Histopathology findings were
consistent with benign schwannoma. Acoustic schwannoma originating in an unusual location middle
cranial fossa is a plausible explanation of such unusual occurrence. Such a case has never been re-
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ported in the literature.
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INTRODUCTION

Schwannomas constitute 8% of the intracranial tumors. They
afflict cranial nerves (CNs) V, VII, VIII, IX, and X in decreas-
ing frequency of occurrence [1]. Schwannomas originate from
the transition zone of central nervous glial cells and periph-
eral nervous Schwann cells known as the Obersteiner—Re-
idlich zone [2]. Classically, vestibulocochlear schwannoma
arises from the inferior division of the vestibular nerve in the
internal acoustic canal [3].

We present an unusual case of a 24-year-old male diagnosed
with middle cranial fossa meningioma and operated on. He
developed hearing loss in the immediate postoperative period.
Contrary to preoperative diagnosis, histopathology revealed
the tumor to be benign schwannoma. Retrochoclear hearing
loss was diagnosed upon audiometry assessment (pure tone
audiometery [PTA] and brainstem evoked response audiom-
etery [BERA]). As per the authors best knowledge, there have
been no similar occurrences reported in the literature. The
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plausible explanation is schwannoma of CN VIII occurring
in the atypical location of the middle cranial fossa.

CASE REPORT

A 24-year-old male presented with progressively increasing
headaches for three months and one episode of focal seizures
of the left side not associated with aura. He had no complaints
of hearing loss or tinnitus. Clinical examination, including CN
examination and gait, was unremarkable. No features of neu-
rofibromatosis were present. Brain MRI (Fig. 1) revealed a het-
erogeneously enhancing dural-based extra-axial mass lesion
in the middle cranial fossa in the temporal lobe region, mea-
suring 25%25X21 mm (craniocaudalXanteroposteriorxtrans
verse). The mass was iso-intense on T2 and T1W images with
mild peri-lesional edema. Small areas of necrosis were observed
within the lesion.

A provisional diagnosis of meningioma was made. Another
diagnosis considered based upon the location of the tumor was
greater superficial petrosal nerve (GSPN) schwannoma. The
patient was taken up for right temporal craniotomy and tumor
excision upon pre-anesthetic clearance.
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Operative technique

With the patient in the lateral position, a right temporal cra-
niotomy extending to the base of the middle cranial fossa was
made. No mastoid air cells were encountered during the bone
work. The tumor was excised by extradural approach and was
found to be grey-colored, well defined and encapsulated, and
of variable consistency with areas of necrosis. Anterior petro-
sal bone was found to be eroded at the area of tumoral attach-
ment. No drilling of the petrosal bone was done during the
procedure. Nerve monitoring was not employed. Intraopera-
tive frozen section was reported as round to spindle cell tumor
after the surgery; the patient was extubated and shifted to in-
tensive care unit for further management.

Postoperative course

The patient complained of decreased hearing in the right ear
on the first postoperative day. The patient was mobilized the
same day and had no significant complaints otherwise. Bar-
ring CN VIII, the rest of the CN examination was normal.
Aminoglycoside antibiotics and nonsteroidal anti-inflamma-
tory drug were with-held as these drugs are ototoxic. On the
third postoperative day, the patient was discharged at his in-
sistence. He was prescribed tapering doses of steroids and ad-
vised to follow up in one week.

Course during follow up

The patient was reviewed the following week after discharge.
Other than the only complaint of hearing loss, he was recover-
ing well, with no significant headache or seizure episode. The
histopathology report was obtained, findings of which were
reflective of schwannoma with no features of malignancy, con-
trary to the provisional diagnosis of meningioma. Histopa-
thology examination revealed 1) spindle cells arranged in fas-
cicles with some cells showing degenerative atypia and 2) round
to oval cells with clear cytoplasm. Coagulative necrosis with
macrophages infiltration was present. Mitosis was rare. On
immunohistochemistry analysis, tumor tissue was positive for
vimentin and S-100. While epithelial membrane antigen, pro-
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Fig. 1. Contrast-enhanced MRI sagittal, axial, and coronal sections showing tumor arising from right middle cranial fossa.

gesterone receptor, smooth muscle actin, and glial fibrillary
acidic protein were found to be negative. The Ki-labelling in-
dex was seen to be 6%-7% (Fig. 2).

Both histopathology findings and hearing loss were unex-
pected outcomes in this patient. PTA and BERA were done
in the following weeks (Supplementary Fig. 1 in the online-only
Data Supplement). PTA was suggestive of moderate sensory
neural hearing loss with a slightly mixed component at lower
frequencies in the right ear. BERA was not recordable on the
right side while normal on the left side, suggesting retrocho-
clear hearing loss. The patient is now on follow-up with oto-
rhinolaryngologist for hearing rehabilitation.

DISCUSSION

Acoustic neuromas are the most common lesion at the cer-
ebellopontine angle [4]. Acoustic schwannoma most common-
ly presents with symptoms of auditory disturbance (hearing
loss, tinnitus), disequilibrium and vertigo along with head-
ache. Cerebellar and cranial nerve (CN V, VII and lower cra-
nial nerves) dysfunction is also known to occur [1]. Symptoms
of CN'V, VI, VII, IX, X, XI, and XII involvement can also oc-
cur depending on tumor extent.

Unusual schwannomas

Intra cerebral schwannomas account for less than 1% of in-
tracranial schwannoma [5]. In a paper published by Gao et
al. [6] in 2017, 84 cases of intracerebral schwannoma were re-
viewed, of which 61 cases were supratentorial in location. Such
schwannomas are not associated with any CN [7].

Intraosseous schwannoma account for less than 0.2% of
primary bone tumors is another unusual presentation of schwan-
noma [8]. Only 10 such cases of intraosseous schwannoma
have been reported [9]. Schwannomas arising from the poste-
rior fossa, jugular foramen, or Meckel’s cave are known to in-
volve the petrous apex [10]. Temporal bone erosion by acous-
tic schwannomas is a rare feature, mentioned only in a couple
of case reports [11,12].



Fig. 2. Histopathological finding. A: H&E section (x10) shows a biphasic tumor comprised of oval to spindle shaped cells with cellular com-
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ponent (Antoni A area) and myxoid hypocellular component (Antoni B area). B: H&E section (x40) shows tumor comprised of cells are nar-
row, elongated and wavy with tapered ends interspersed with collagen fibers with an occasional mitotic figure. C: Section examined shows
diffuse strong (4+) cytoplasmic positivity of tumor cells for vimentin on immunohistochemistry (x40). D: Section examined shows diffuse cy-
toplasmic and focal nuclear positivity of tumor cells for S-100 on immunohistochemistry (x10).

Malignant nerve sheath tumor

While reviewing the literature, the authors came across a case
report of a patient diagnosed with meningioma of the right
middle cranial fossa arising from the petrous bone. After the
surgery patient developed facial palsy. Histopathology revealed
the tumor to be a malignant nerve sheath tumor; in contrast,
the biopsy; in our case, revealed schwannoma, and the patient
developed hearing loss [13].

The malignant peripheral nerve sheath tumors (MPNST)
are uncommon entities (0.001%) that occur even more rarely
intracranially [14].

Intracranial extra-axial involve CNs, most commonly CN
VIII. MPNST can occur de novo or may occur as a malignant
transformation of the pre-existing benign tumors like schwan-
noma [15].

Our experience

The patient presenting as a skull base meningioma was ul-
timately diagnosed with CN VIII schwannoma, a highly un-
usual occurrence. Histopathology and IHC were conclusive
of benign schwannoma. Explanation of hearing loss proved to
be a challenge for the operating team. It did hamper the qual-
ity of life of the patient, a young professional.

To evaluate the immediate postoperative hearing loss, BERA
and PTA were done to localize the cause of hearing loss. BERA
was diagnostic of retrocochlear hearing loss.

In specific neurosurgical procedures like microvascular de-
compression, conductive hearing loss has been reported owing
to fluid entering the mastoid air cells during craniotomy [16].

In cases of conductive hearing loss due to middle ear and
mastoid effusion, the timing of the audiogram is crucial as it
takes about three months for the effusion to resolve [17].

Postoperative noncontrast CT head showed erosion of the
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Fig. 3. Postoperative noncontrast CT showing erosion of right pe-
trous bone at the site of attachment of tumor.

anterior petrous bone, also observed intraoperatively (Fig. 3).

The possibility of infiltration of the mass lesion into the in-
ner ear is another possibility to be considered for hearing loss,
but there was no evidence of hearing loss in the preoperative
examination. Intraoperative damage to the inner ear is unlike-
ly as the petrous bone was not drilled.

Given the location of the tumor, GSPN schwannoma is a pos-
sibility to consider. Uppar et al. [18] reviewed 27 cases of GSPN
schwannoma. These cases presented most commonly with a
history of facial palsy (16 cases) or hearing loss (14 cases); other
less commonly occurring symptoms included seizures, head-
ache, ocular pain, and irritation. In all these cases, the tumor
was located in the middle cranial fossa and subtemporal ap-
proach with an extradural or intradural approach to follow. No
new-onset postoperative hearing loss was not found in any
of these patients, unlike in our case, in whom the loss of hear-
ing without facial palsy and xerophthalmia occurred.

Intracranial malignant nerve sheath tumor has been report-
ed to be associated with cranial nerves; our observation of an
atypical schwannoma involving the eighth cranial nerve is first
of a kind. As per the authors’ best knowledge, such is the first
case report of acoustic schwannoma with such an atypical pre-
sentation.

In such a scenario, preoperative history, clinical examina-
tion, and imaging have failed to diagnose, leading to an unex-
pected complication.

Conclusion

Intracerebral schwannomas unrelated to CN have been re-
ported. Our case is that of an atypical schwannoma masquer-
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aded as meningioma of the skull base. The immediate retro-
cochlear sensorineural hearing loss points to the origin from
the CN VIIL Such a case is one of a kind, proving to be a di-
agnostic challenge.
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