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Abstract

Background: Cochleardysfunction,isconsidered one ofthedifficulttopicalandimportantareasinmodernotorhinolaryngological
practice. Diagnosis and treatment of cochlear dysfunction is even more complicated in combined pathologies. There have been
reported only few cases of a combined with Arnold-Chiari malformation with hearing impairment.

Case description: 34 years old male, was admitted in Republican Clinical Hospital G.G. Kuvatov under neurosurgical care.
Patients main complaints was hearing loss associated with “tinnitus” on the left sided, morning headaches, dizziness, and unstable
gait. The patient noted a gradual loss of hearing on his left ear over the years. He was diagnosed to have Arnold chiari malformation
type 1 with combined hearing loss.

Conclusion: Good planned surgical strategies and operative techniques the hearing loss was restored, and his neurological
symptoms was relieved.
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Introduction

o . . . signs of ACM themselves are very polymorphic. M.A. Valiulin (1996),
Arnold Chiari malformation (ACM) is a group of congenital L . . .
i . . reported that the initial manifestations of type I ACM usually with
malformations of the hindbrain development that affect structural . o . . o . o
. ] ) ) ) cervical-occipital and facial pains, hearing impairments, dizziness,
relationships of the cerebellum, brain stem, supracervical spinal . . ) . . .
) ) ) ) ) balance disorders, ataxia, facial hypesthesia, dysphagia, dysphonia,

cord and base of skull [1]. Diagnosing ACM is usually with certain ) ) ) ) .
o ) ) diplopia, nystagmus, arm pains and weakness in the limbs. In
difficulties, since not all cases of cerebellar tonsils descent below ] ) ] ) ) ) )
. i . ) . o patients with type I ACM combined with myelosyringosis, the first
the great occipital foramen with clinical manifestations. The clinical )
symptoms of the disease appear later stage [2].

Copyright © All rights are reserved by S Muruga Subramaniam.


https://www.lupinepublishers.com/index.php
https://lupinepublishers.com/neurology-brain-disorders-journal
http://dx.doi.org/10.32474/OJNBD.2020.04.000178

On ] Neur & Br Disord

Volume 4 - Issue 1

Copyrights @ S Muruga Subramaniam, et al.

Some journals reported cases of hearing impairment in
patients with type [ ACM in its onset [3,4]. K.S. Paul et al. (1983)
reported tinnitus in 9.9% of patients among 71 patients with type
I ACM examined [5]. Studies done by R.E. Rydell, J.L. Pulec (1971)
with 130 patients with Arnold Chiari type I, discovered bilateral
progressive hearing impairment in 22.3% of patients [6]. We are
reporting a clinical case of Arnold-Chiari malformation complicated
by a pontocerebellar cyst and left-sided hearing loss.

Case Description

34 years old, male was admitted for treatment at Republican
Clinical Hospital G.G. Kuvatov with chief complaint of hearing
loss, “tinnitus” on the left sided, morning headache, dizziness,
and unstable gait. The patient noted a gradual loss of hearing in
the left ear over the years. No family history with similar illness.
Neurological examination noted convergent nystagmus, moderate
truncal ataxia, clinically with a combination of cerebellar ataxia.

Neuropsychological examination no cognitive impairment.
Patient underwent an audiometric test and noted a reduction
on the left ear with 65dB, and right side with normal readings.
We came up to a diagnosis of stage 4 left sided hearing loss with
bordering deafness.
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Figure 2: Cyst at the left cerebellopontine angle.

Magnetic resonance imaging (MRI) of the brain noted arnold
chiari malformation (ACM) with 10 mm descent of cerebellum
tonsils, with a dorsal compression at the level of the cervical-
medullary junction, and a cyst at the left cerebellopontine angle
(Figure 1,2).

Diagnosis of Arnold-Chiari malformation with left-sided
pontocerebellar cyst was made. After a careful evaluation and
discussion with patient, surgical option of treatment was planned
after discussing with patient. Surgical option mainly to relieve the
nerve compression especially the 8" nerve by pontocerebellar cyst.
The patient underwent resection of cerebellum tonsils, with an
opening of cistern connecting the pontocerebellar cerebrospinal
fluid cavity and airtight fascioduraplasty.

Postoperative MRI of the brain reveals regression of the left
cerebellopontine angle cyst (Figure 3,4). Dorsal compression is
relieved at the level of the cervical-medullary junction. During
the recovery period patient feels improvement in his left ear.
Audiometric test noted to have 30 dB, and diagnosis of stage 1 left-

sided hearing loss.

Figure 3: Regression of the left cerebellopontine angle cyst.
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Figure 4.
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Discussion

The major discussion of ACM and intervention remain
debatable. In 1999 Milhorat TH et al. published data on prospective
analysis of 346 patients with Arnold-Chiari malformation of which
36% suffered from hearing loss.

They identified 4 possible mechanisms of damage of the eighth
pair of cranial nerves:

a) Nerve fibers tension as a result of brain stem descent.

b)  Nuclei compression of the eighth pair of cranial nerves by
cerebellum tonsils.

c¢) Ischemic damage to the nuclei due to compression of the
cerebellar artery.

d) Cochlear damage, transmission of increased pressure of
cerebrospinal fluid through the abnormal cochlea.

The data of other local and international authors are reduced
to the fact that hearing impairment is associated with stretching
of auditory nerves and compression of the brain stem in the region
of the great occipital foramen [7,8]. G. Bertrand (1973) proposed a
hypothesis of ischemic damage to the cochlear nuclei of the brain
stem when the posterior inferior cerebellar artery is damaged and
moves down along with the cerebellum tonsils and is subject to

compression at the level of the great occipital foramen [9].

Good recovery of hearing after the surgical treatment to relieve
the compression of the nerve fibers by the pontocerebellar cyst
resulting from cerebrospinal fluid disturbances associated with the
Arnold-Chiari malformation (Figure 5).

Figure 5: Nerve.

Abbreviations and Acronyms:
a.  ACM - Arnold Chiari malformation
b.  MRI - Magnetic Resonance Imaging
Conclusion

A good selection of patients and studying the comorbid,
progression of the disease requires an additional diagnostics tool.
After a clinical examination and neuroimaging, a diagnosis of ACM
and a pontocerebellar cyst combined with unilateral hearing loss
was established. After successful surgical treatment, the patient’s
hearing was restored, which is confirmed by audiometric data.
Thus, an assessment of the otolaryngological status makes clearer
the possible objective of malfunctions of the peripheral and central
parts of the sensory systems of the brain, mainly located in the area
of interest of the pathological process, which is important when
deciding on the tactics of surgical treatment.
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