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Successful outcome of cochlear implantation in a patient with superficial siderosis
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Abstract. Successful outcome of cochlear implantation in a patient with superficial siderosis. Objective: To present the
management of a rare case of progressive bilateral sensorineural hearing loss in a patient with superficial siderosis
secondary to a cavernoma.

Method: A case report and a review of the literature concerning superficial siderosis.

Results: The patient benefited significantly from a cochlear implantation.

Conclusions: Careful assessment and adequate counselling is necessary to determine the best approach to hearing
rehabilitation in patients with superficial siderosis of the central nervous system. Cochlear implantation in patients with
superficial siderosis is controversial due to the retrocochlear origin of the hearing loss and, although the case presented

had a successful outcome, the results might deteriorate with time.

Introduction

Superficial siderosis is a rare
central nervous system disorder
characterised by the deposition
of haemosiderin pigment in the
leptomeninges, subpial layers of
the spinal cord and brain resulting
in demyelination.'” The cardinal
features of superficial siderosis
are progressive bilateral hearing
loss, ataxia and pyramidal signs.
Less frequently it is associated
with dementia, bladder distur-
bance, anosmia, anisocoria, vesti-
bular deficits® and sensory signs.*

We report on the case of a
57-year-old male patient with
bilateral progressive sensorineural
hearing loss caused by superficial
siderosis that benefited signifi-
cantly from cochlear implanta-
tion.

Case report

A 57-year-old man presented to
our department with a 35-year
history of progressive bilateral
tinnitus and profound bilateral

sensorineural hearing loss; he had
previously worn binaural hearing
aids for about 15 years with very
little benefit. Pure tone audiogram
averages were 110 dB (HL) and
115 dB(HL) for the right and
left ears respectively. An ABR
threshold of 100 dBnHL was seen
on the left with no response to
100 dBnHL in the right ear. Oto-
acoustic emissions were absent
bilaterally. T2-weighted magnetic
resonance imaging (MRI) re-
vealed haemosiderin deposits
scattered diffusely over the superi-
or vermis, cerebellar hemispheres,
posterior midbrain and pons, con-
sistent with a diagnosis of super-
ficial siderosis. The vestibulo-
cochlear nerve and the cochlear
aqueduct appeared intact. MRI
angiogram demonstrated a 1cm
cavernoma sited at the posterior
right hippocampus.

Cochlear implantation was con-
sidered to be the best option for
aural rehabilitation.

The patient underwent coch-
lear implant surgery on the left
ear with a HiRes 90K device

(Advanced Bionics, Sylmar, CA,
USA). Electrode insertion was
performed via a standard cortical
mastoidectomy, posterior tympano-
tomy and cochleostomy approach.
Twenty-four months after implan-
tation the patient had shown a dra-
matic improvement (Table 1) with
good hearing performance.

Discussion

Superficial siderosis is a rare condi-
tion caused by chronic or repeated
haemorrhage into the subarachnoid
space with resultant intracellular
and extracellular haemosiderin
deposition in the leptomeninges,
subpial tissue, spinal cord and cra-
nial nerves. Haemosiderin deposits
in the central nervous system were
first reported by Hamill in 1908 as
a post-mortem finding.’> Clinically,
superficial siderosis presents as a
progressive disorder characterised
by bilateral sensorineural deafness
(95%), cerebellar ataxia (88%)
and pyramidal signs (76%).* Other
features include dementia (24%),
bladder disturbance (24%), anos-



58

Table 1
Audiometric score at pre-implant and at 24 months post-implant

Measure Pre-implant Post-implant
CUNY Sentences* 40% 98%
BKB sentences** 86%

*The CUNY (City University of New York) is a recognition-based open-set test of
spoken sentences. **The BKB (Bamford-Kowal-Bench) is also an open-set sentence

test presented in the auditory-alone mode.

mia and anisocoria (10%) and sen-
sory signs (13%). T2-weighted
MRI is the best imaging modality
for diagnosing superficial sidero-
sis and the appearance of hypo-
intense rims in various parts of the
CNS is pathognomic.®

In the past, there has been
debate about whether superficial
siderosis is secondary to chronic
subarachnoid haemorrhage or meta-
bolic disorders such as haemo-
chromatosis. Some of the best
direct evidence implicating chronic
subarachnoid haemorrhage in the
pathogenesis of superficial sidero-
sis comes from the experiment
carried out by Iwanowski and
Olzewski.” The authors repro-
duced superficial siderosis in dogs
after repeated injections of iron
dextran or blood into the sub-
arachnoid space. Two types of
superficial siderosis are described:
idiopathic and secondary with or
without documented sources of
bleeding respectively. Our patient
had the secondary form, with
a cavernoma identified as the
bleeding source. The source of
recurrent bleeding has been identi-
fied in only 50% of cases,’ where
it has been due to conditions such
as vascular tumours, surgery of
the brain, aneurysms, and arteri-
ovenous malformations.

Chronic bleeding in the CSF
results in the uptake of free iron
molecules and iron-containing
heme pigments by Bergmann glia.

These elements are stored in the
form of ferritin and later meta-
bolised to haemosiderin, resulting
in the reddish-brown discoloration
of the brain surface. When the
iron-binding capacity is exceeded,
excess free iron is accumulated in
the cerebrospinal fluid, resulting
in an iron-catalysed lipid peroxi-
dation leading to parenchymal
damage and neuronal cell death
with secondary gliosis.?

The eighth cranial nerve is par-
ticularly vulnerable to heavy im-
pregnation with heamosiderin due
to its long CNS myelin sheath, as
well as its contact with high-flow
cerebrospinal fluid in the pon-
tine cistern, which results in
greater haemosiderin deposition
and a greater chance of axonal
damage.”® The possibility of
cochlear involvement has also
been suggested. Katsuragi et al®
reported on a patient with super-
ficial siderosis whose hearing loss
was due to possible cochlear and
retrocochlear damage.

There is no effective treatment
available for superficial siderosis.
Chelating agents such as desfer-
rioxamine" and trientine hydro-
chloride are generally ineffective.*
Surgical management of the source
of bleeding is considered to be
the treatment of choice to avoid
further deterioration. However, it
has been performed on only a
small number of patients due to
the rarity of the disease. *
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The timing and progression of
hearing loss is extremely variable.
The hearing loss in superficial
siderosis is initially managed by
amplification with hearing aids. In
cases where the patient can no
longer gain significant benefit
from hearing aids and there is no
other means of hearing rehabilita-
tion, cochlear implantation should
be considered.

The decision to proceed with
cochlear implantation in individu-
als with superficial siderosis is
difficult due to the predominantly
retrocochlear pattern of damage
and the progressive nature of the
disease. Conflicting results fol-
lowing cochlear implantation
have been presented in the litera-
ture.”"“Due to the progression of
superficial siderosis, benefits of
cochlear implantation may be
only temporary. Our patient main-
tained a successful outcome at 24
months post-implant. Only a few
articles report on long-term out-
comes of formal hearing assess-
ment following cochlear implan-
tation. In one of these cases,
reported by Yoshikawa et al.,” the
patient had maintained a success-
ful result for the first 6 years post-
implant. However, the patient then
underwent a rapid decline in func-
tion and no longer benefited from
the implant.

Adequate counselling is impor-
tant and all patients require careful
audiometric assessment.” It is
essential to establish a normal
integrity of the cochlear nerve with
electrical ABR testing. Promontory
stimulation testing may also be
beneficial to confirm the presence
of a functional eighth nerve.

This report provides evidence
that certain patients with profound
sensorineural hearing loss due to
superficial siderosis benefit sig-
nificantly from cochlear implanta-
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tion. In addition, this case further
supports the importance of exten-
sive neurophysiological, non-
invasive presurgical evaluation
(MRI, ABR) in patients with a
diagnosis of superficial siderosis.
This evaluation will help to plan
the best management strategy
and help provide an optimal out-
come.
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