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Case Report

Bilateral Cochleovestibulopathy Due to Internal
Auditory Canal Metastasis in a Patient with
Stomach Cancer
Sertaç Yetişer
Department of Otorhinolaryngology, Anadolu Medical Center (Affl. Johns Hopkins Medicine), Kocaeli, Turkey

Bilateral sudden onset hearing loss and vestibular dysfunction due to metastatic carcinoma of the internal auditory canal (IAC) on both sides is an
extremely rare occurrence. This is a challenging case in neuro-otology that is difficult to relieve by medical support, and spontaneous compensation by vestibular rehabilitation is minimal. The spread of tumor cells to the cerebrospinal space indicates poor prognosis. We present a patient
with stage-III gastric carcinoma who experienced sudden hearing loss and severe imbalance. Radiological investigation revealed bilateral metastasis of the IAC. Clinical aspects, diagnosis, and treatment issues related to bilateral cochleovestibulopathy are discussed.
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INTRODUCTION
Sudden onset bilateral vestibulopathy is a rare condition; it is one of the most difficult balance problems to treat because nearly
all patients experience long-term unsteadiness and oscillopsia due to disturbance of the bilateral vestibulo-ocular response [1].
Compensatory spontaneous healing seldom occurs. Systemic application of ototoxic drugs, trauma, neurological problems such as
migraine, multiple sclerosis, bilateral inner ear problems such as cochlear otosclerosis, immune mediated inner ear disease, bilateral Meniere’s syndrome, and congenital abnormalities such as large vestibular aqueduct syndrome may cause gradual or sudden
bilateral loss of vestibular function [2]. Bilateral cochleovestibulopathy due to bilateral metastasis of the internal auditory canal (IAC)
is extremely rare.
We report a patient with sudden bilateral hearing loss and vestibular function due to gastric carcinoma, including a review of the
related literature.
CASE PRESENTATION
A 44-year-old man with stage III stomach carcinoma developed sudden hearing loss in the right and then in the left ear within a few
days. He also experienced sudden and severe loss of balance with severe headache. A verbal informed consent was obtained from
the patient who participated in this study. An audiogram showed bilateral neurosensorial hearing loss that was profound in the
left ear and moderate in the right ear (Figure 1). Videonystagmography with caloric testing (Micromedical Technologies, Inc., USA)
revealed severe loss of excitability on both sides. Facial function was normal on both sides. Magnetic resonance imaging (MRI) of
the temporal bone demonstrated symmetrical and linear contrast enhancement in T1- and T2-weighted images (Figure 2). Contrast
enhancement was evident in the posterior fossa along the eighth nerves outside the IACs. Two diagnostic possibilities, bilateral
IAC metastasis and bilateral cochleovestibular neurinitis, emerged after radiological consultation. The patient refused to undergo
a lumbar puncture for cerebrospinal sampling to investigate tumor cells. He had received multiple intratympanic injections of
steroids for a week because the consulting oncologist was not in favor of high doses of systemic steroids. One month later, the
patient’s hearing showed partial recovery on both sides, and his balance was better due to vestibular exercises and medical support. However, he developed mild facial paralysis on the right side. The clinical picture was progressive and indicative of meningitis
carcinomatosis. A control MRI showed no change in the masses on both sides of the IAC. The patient died in six months despite
undergoing whole brain radiotherapy and chemotherapy.
DISCUSSION
Metastatic occurrence within the IAC is rare; the primary site is sometimes unknown. Rohfls et al. [3] reported an interesting case of
a patient with sudden onset vertigo and hearing loss who underwent an operation due to the appearance of a mass in the IAC. It
Corresponding Address: Sertaç Yetişer E-mail: syetiser@yahoo.com
Submitted: 21.06.2016
Revision received: 13.08.2016
Accepted: 15.08.2016
Available Online Date: 23.11.2016
©Copyright 2016 by The European Academy of Otology and Neurotology and The Politzer Society - Available online at www.advancedotology.org

353

J Int Adv Otol 2016; 12(3): 353-5
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Figure 1. Pure tone audiogram showing moderate to severe hearing loss in the right ear and almost total hearing loss in the left ear
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Figure 2. a-d. Magnetic resonance imaging of the temporal bone (a-d). Axial images of the right (a) and left (b) IACs in T2-weighted view show the appearance
of masses in both IACs. The fundus of the canal appears intact on both sides. Coronal (c) and axial (d) T1-weighted images with contrast enhancement showing
linear enhancement of both IACs

was discovered that the patient had metastatic adenocarcinoma of unknown primary. Chang and Michaelidis [4] reviewed literature reports of
metastatic carcinoma of the IAC between 1946 and 2015. They found
102 cases; 52.9% of these were bilateral. Lung (21.2%), skin (18.6%) and
breast (16.7%) metastases showed the highest rates of bilateral cases.
Meningeal metastasis occurred at a much higher rate in bilateral cases
(47.2%) compared to unilateral cases (8.5%). Brain parenchymal metastasis also occurred at a higher rate in bilateral cases (38.2%) versus
unilateral cases (19.2%). Outcomes for cases of IAC metastases were
generally poor, with 56.3% of unilateral cases and 86.1% of bilateral
cases reporting patient death within 5 years of diagnosis [4].
Most lesions within the IAC are benign tumors; vestibular schwannomas account for about 90% of these cases. Bilateral presentation of
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vestibular tumor is always associated with clinical aspects of neurofibromatosis type II. Primary bilateral malignant occurrence inside the
auditory canal is low, and these lesions are usually metastatic. The
spread of tumor cells in the cerebrospinal fluid may result in a distinct
condition known as meningitis carcinomatosis, which has extensive
involvement of the meningeal membranes and indicates poor prognosis. Demonstration of tumor cells circulating in the cerebrospinal
fluid confirms the diagnosis. The IAC is an unusual location for metastatic involvement. Gloria-Cruz et al. [5] found only 2 cases of isolated
IAC metastasis among 76 cases of temporal bones with metastasis.
Possible routes for the spread of the tumor from the primary site to
the IAC could be direct extension, leptomeningeal extension, leukemic infiltration, cerebrospinal fluid dissemination, and hematogenous spread [6]. The hematogenous route seems to be the most likely
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one in this case. However, bilateral occurrence is difficult to explain.
Tumor cells reaching the cerebrospinal space by the hematogenous
route may be spread by cerebrospinal fluid.
The mechanism of hearing loss and vestibular dysfunction in this
case may be compression of the rapidly growing mass inside the
canal. Intervention into the vascular supply of the inner ear is
also probable because tumor cells infiltrate the dura first, unlike
acoustic tumors, which originate from the vestibular nerve sheath.
Sone et al. [7] reported auditory follow-up of a patient with tumor
metastasis to both IACs. Auditory brainstem response eventually
disappeared as the patient’s hearing gradually worsened. However, distortion product otoacoustic emissions were present at low
frequencies, suggesting that the upper turn of the cochlea was intact. Image-guided differentiation based on magnetic resonance
studies is poor [8]. These tumors present contrast enhancement in
T1-weighted images as well. However, thick linear and extranodular
contrast enhancement may be indicative of meningeal infiltration
[9]
. Rapidly evolving bilateral audiovestibular symptoms, headache,
facial paralysis, and magnetic resonance images with the presence
of cancer in the patient’s history are highly suggestive of meningitis
carcinomatosis.
Treatment of bilateral loss of vestibular function is always difficult.
Residual function of the vestibular system on both sides is not sufficient to promote spontaneous recovery. Medical support and vestibular rehabilitation can only partially restore the deficit. The patient
had some relief after intratympanic steroid injection, medical support, and vestibular rehabilitation. However, there is no evidence of
effective treatment for patients with bilateral vestibulopathy [10]. Patients experience lifetime chronic postural instability.
Informed Consent: Verbal informed consent was obtained from the patient
who participated in this case.

Peer-review: Externally peer-reviewed.
Conflict of Interest: No conflict of interest was declared by the authors.
Financial Disclosure: The authors declared that this study has received no
financial support.
REFERENCES
1. Kim S, Oh YM, Koo JW, Kim JS. Bilateral vestibulopathy: clinical characteristics and diagnostic criteria. Otol Neurotol 2011; 32: 812-7. [CrossRef]
2. Schuler O, Strupp M, Arbusow V, Brandt T. A case of possible autoimmune bilateral vestibulopathy treated with steroids. J Neurol Neurosurg
Psychiatr 2003; 74: 825. [CrossRef]
3. Rohlfs AK, Burger R, Viebahn C, Held P, Woenckhaus M, Römer FW, et al.
Uncommon lesions in the internal auditory canal (IAC): review of the
literature and case report. J Neurol Surg A Cent Eur Neurosurg 2012;
73:160-6. [CrossRef]
4. Chang MT, Michaelides EM. High rate of bilaterality in internal auditory
canal metastases. Am J Otolaryngol 2015; 36: 798-804. [CrossRef]
5. Gloria-Cruz TI, Schachern PA, Paparella MM, Adams GL, Fulton SE. Metastases to temporal bones from primary nonsystemic malignant neoplasms. Arch Otolaryngol Head Neck Surg 2000; 126: 209-14. [CrossRef]
6. Cureoglu S, Tulunay O, Ferlito A, Schachern PA, Paparella MM, Rinaldo
A. Otologic manifestations of metastatic tumors to the temporal bone.
Acta Otolaryngol 2004; 124: 1117-23. [CrossRef]
7. Sone M, Katayama N, Otake N, Sato E, Fujimoto Y, Ito M, et al. Characterizing the auditory changes in tumor metastasis to the bilateral internal
auditory canals. J Clin Neurosci 2007; 14: 470-3. [CrossRef]
8. de Mones del Pujol E, Kouassi J, Maire JP, Franco-Vidal V, Darrouzet V.
Meningeal carcinomatosis of the internal auditory meatus: clinical and
imagery-aided differentiation. Otol Neurotol 2014; 35: 911-7. [CrossRef]
9. Krainik A, Cyna-Gorse F, Bouccara D, Cazals-Hatem D, Vilgrain V, Denys A,
et al. MRI of unusual lesions in the internal auditory canal. Neuroradiol
2001; 43: 52-7. [CrossRef]
10. Guinand N, Boselie F, Guyot JP, Kingma H. Quality of life of patients with
bilateral vestibulopathy. Ann Otol Rhinol Laryngol 2012; 121: 471-7.
[CrossRef]

355

