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Abstract
The goal of this study is to elucidate the key diﬀerences between the more
common ves>bular schwannoma (VS) of the internal auditory canal (IAC), and the
rare metasta>c lesion to the IAC.
Study design: Retrospec>ve case series
Selng: Ter>ary referral center
Methods: History, histology, audiogram, MRI scans, cerebrospinal ﬂuid (CSF)
cytology we reviewed of pa>ents who had metasta>c lesions to the IAC.
Dis>nguishing paoerns of the metasta>c cases to the IAC were analyzed.
Results: Each pa>ent had a history of prior malignancy. The most frequent
metastases came from the breast - three of the seven total cases. Other primary
malignancies originated from the paro>d, gastric, and the colon. The primary
malignancy loca>on for one case could not be iden>ﬁed. All seven pa>ents
complained of some degree of hearing loss, ﬁve accompanied with dizziness, and
three with facial paresis. Four pa>ents had bilateral neoplasms within the IAC.
Leptomeningeal carcinomatosis was found in two CSF samples. A varied form of
adenocarcinoma was iden>ﬁed in three metastases followed by inﬁltra>ng
lobular carcinoma pleomorphic variant; invasive, and high grade ductal
carcinoma; and moderately diﬀeren>ated squamous cell carcinoma. The dura>on
between diagnosis of metastasis to the IAC, and iden>ﬁca>on of the primary site
ranged from 24 to 48 months.
Conclusion: Metasta>c disease to the IAC/CP angle should be suspected in cases
with sudden hearing loss, age exceeding 55 years, facial nerve neuropathy, and a
history of prior malignancy. CSF cytology should be considered as a diagnos>c tool
in cases suspected of metasta>c disease.

IntroducCon
Reﬁnements in neuroradiology have contributed to the diagnosis of more subtle
internal auditory canal (IAC) lesions through magne>c resonance imaging (MRI).
Subtle lesions may be diﬃcult to diﬀeren>ate between the more common
ves>bular schwannoma and a metasta>c lesion. A past history of a prior
malignancy, e.g., lung carcinoma or breast, mandates considera>on for metastasis
to the IAC from a distant site. Metastasis can occur by the seeding of malignant
cells into the leptomeninges from a solid tumor. Metastasis may present with or
without an accompanied cranial nerve neuropathy such as facial paresis.
Ves>bular schwannoma and metasta>c lesions to the IAC may appear nearly
iden>cal on infused MRI. There have been few metasta>c IAC cases reported in
the literature. It is suspected that the actual incidence may be underes>mated.
The objec>ve of this study is to elucidate factors suppor>ng the suspicion of a
metasta>c tumor to the IAC.

Methods and Materials
Seven cases of metastasis to the IAC were obtained from Ear Ins>tute of Chicago
(EIC), from Rush University Medical Center and from the U. of Missouri. An
addi>onal case was submioed by A. Rivera, former fellow of EIC. Cases were
monitored over a number of months.

Results
Please, refer to the table below. Primary is the original malignant site, and the
metasta>c side is the loca>on of the tumor within the leA or right IAC/CPA.
“None” under CSF cytology denotes a test was not performed or disclosed. “NA”
indicates not available from the record.

Discussion
Metastasis to the IAC from a distant site is typically known as leptomeningeal
carcinomatosis. Metasta>c seeding of the leptomeninges occurs by hematogenous spread,
or dissemina>on through veins or lympha>cs. The most frequent primary sites of
malignancy that metastasize to the IAC are the lungs, followed by the breast, and GI tract.1
Malignant reportable cases number in the low hundreds making detec>on diﬃcult. Similar
conﬁgura>ons between metasta>c lesions and VS, on gadolinium enhanced MRI of the IAC,
have led to recommenda>ons for high resolu>on MRI, where segments of the cranial nerves
may be thickened.2 Protein in the subarachnoid space from ﬂuid aoenuated inversion
techniques can also suggest metasta>c disease.3 Perfusion weighted imaging (PWI) MRI ,
with low perfusion parameters raise the suspicion of metasta>c focus.4 PET/CT scans are
not accurate at the base of the skull. Bilateral IAC metastases, as seen with cases 3, 4, 5 and
6, can oAen be confused with Neuroﬁbromatosis II, especially in young pa>ents.
Lumbar puncture may assist in diagnosis, as cytology may be posi>ve for malignant cells.
However, 20-50% of pa>ents with leptomeningeal carcinomatosis may have nega>ve
cytology (as in case 6). Elevated lymphocyte and protein in CSF are consistent but not
diagnos>c of metastasis. Recently, CSF biomarkers aid in reducing the amount of
malignancy needed for a posi>ve reading. For example, CSF analysis with carcinoembryonic
an>gen (CEA) can be used as a biochemical marker when suspicious of adenocarcinoma.5
Newer emphasis is placed on cancer genomics, classifying the DNA of each lesion to tailor
treatments and deﬁne the mechanism of brain metastasis.6
Generally, metastasis to the IAC occurs in older individuals with a history of cancer. Five of
our cases were older than 50.7 Cranial nerve 7 deﬁcit is a frequent sign of leptomeningeal
carcinomatosis of the IAC; three of our cases presented with facial weakness. Rapid
unilateral or bilateral hearing loss was the most typical complaint in our case series. Sudden
or rapidly progressive hearing loss is typically the ﬁrst sign, and facial nerve palsy, which is
less common, can oAen suggest malignancy.8 In our cases, all pa>ents with the excep>on of
1, died within 12 months aAer diagnosis.
Figure 1.
Case 3: MetastaCc
breast carcinoma
inﬁltraCng middle ear
and permeaCng
ganglion (1031k)

MRI from case 4 with arrows indicaCng metastaCc
disease bilaterally to the IACs

Figure 2.
Case 3: NeoplasCc cells
are posiCve for
cytokeraCn (x200)
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Conclusions
Individuals with IAC metasta>c disease typically have a past history of a primary malignancy
elsewhere. When presented with such a case, the clinician should be suspicious of
malignancy especially when there is a sudden drop in hearing with associated with facial
neuropathy in an older individual. The treatment for IAC metastasis can vary, but generally
radiotherapy and chemotherapy is preferred. Surgery is retained for younger individuals
with a single lesion symptoma>c from severe ver>go, or required for oﬃcial diagnosis and
treatment modality. The survival of pa>ents diagnosed with IAC metastases is oAen a
maoer of months.

Case Age Sex Primary

MetastaCc ENT Symptoms
(Side)

CSF Cytology

Approximate
months between
MetastaCc &
Primary ﬁnding

Approximate
Histology
months between
Metastasis &
Death

1

59

M

Paro>d

IAC (R)

Dizziness, hearing loss

None

24

19

High grade ductal carcinoma

2

74

M

Unknown

IAC (L)

Dizziness, hearing loss, facial weakness

None

48

8

Moderately diﬀeren>ated squamous cell
carcinoma

3

41

F

Breast

IAC (B)

Dizziness, ear fullness, headaches, bilateral >nnitus, hearing loss

Posi>ve (metasta>c breast
carcinoma)

28

5

Adenocarcinoma mammary type

4

68

F

Colon

IAC (B)

Dizziness, facial weakness, sudden hearing loss

Posi>ve (Probable
Malignancy)

NA

1

Colon adenocarcinoma.

5

50

M

Gastric

IAC (B)

Dizziness, facial weakness, bilateral sudden hearing loss, bilateral >nnitus None

NA

0.5

Adenocarcinoma

6

59

F

Breast

IAC (B)

Dizziness, hearing loss, seizures

Nega>ve

30

Alive as of 2011

Lobular carcinoma pleomorphic variant

7

33

F

Breast

IAC/CPA (R)

Hearing Loss, Intermioent hoarseness and dysphasia

None

24

Alive as of 2015

Invasive Ductal carcinoma
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