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Superficial siderosis (SS) is a rare neurodegenerative condition characterized by
hemosiderin deposition in the central nervous system, which sometimes leads to
sensorineural hearing loss and vestibular dysfunction. This case report details the
diagnosis and treatment of a 63-year-old female patient presenting with a year-
long history of postural instability and recent symptoms of sudden right-sided
hearing loss and imbalance. Physical examination and imaging revealed bilateral
deafness and infratentorial SS. Treatment, including medication, vestibular exer-
cises, high-dose steroids, and hyperbaric oxygen therapy, led to a significant
alleviation of dizziness but no improvement in hearing. This case emphasizes the
need for clinicians to consider SS in patients presenting with sudden-onset hearing
loss and dizziness, even without prior any medical history or trauma, to accurately
identify the underlying cause.
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INTRODUCTION

Superficial siderosis (SS) is a rare neurodegenerative disorder
characterized by the deposition of hemosiderin, an iron-containing
pigment, in the superficial layers of the central nervous system,
particularly the leptomeninges and subpial layers [1]. Although
SS can be idiopathic, it may also result from bleeding asso-
ciated with tumors, trauma, or arteriovenous malformations. The

underlying pathogenesis is initiated by the destruction of red

blood cells during hemorrhage, leading to iron deposition in
glial cells and resulting in oxidation and cytotoxicity [2]. Al-
though SS primarily affects the central nervous system, causing
neurological symptoms, such as sensory and motor abnor-
malities and dementia, it may also induce sensorineural hearing
loss and vestibular dysfunction [2]. Currently, the diagnosis of
SS relies mainly on imaging techniques, including magnetic
resonance imaging (MRI) [3]. To the best of our knowledge,

only six cases have been reported in the literature describing
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the association between SS and bilateral vestibulopathy, as
reported by Lee et al. [4], and two cases presenting with
peripheral dizziness, as described by Kim et al. [3]. These
patients exhibited varied clinical presentations. Recently, we
encountered a case of bilateral sensorineural hearing loss and
vestibulopathy induced by SS on MRI during the diagnosis and
treatment of a patient with unilateral sudden sensorineural
hearing loss, and we report it here along with a review of the

literature.

CASE REPORT

A 63-year-old female patient presented to the outpatient
clinic with a year-long history of postural instability and recent
symptoms of right-sided hearing loss and imbalance, which had
impaired her ability to walk 4 days prior to the visit. History
taking showed a gradual progression of left-sided hearing loss
over 20 years, which was confirmed as profound hearing loss
a decade ago. Her medical history was notable only for hyper-
tension, with no history of diabetes or hyperlipidemia. Both
tympanic membranes were normal on otoendoscopic examin-
ation. Videonystagmography revealed mild rightward horizontal
nystagmus at approximately 4°/sec, evident in spontaneous,
gaze-evoked, and positional nystagmus. No increase in intensity
was detected during the post-headshaking nystagmus test. Neuro-
logical examinations, such as the heel-to-shin test and the finger-
to-nose test, performed to identify potential central lesions, did
not show any suggestion of cerebellar dysfunction such as limb
ataxia, and both motor and sensation were normal. In addition,
no saccade or pursuit has been identified to suggest central lesions.

Pure-tone audiometry conducted on the day of the wvisit
demonstrated bilateral deafness, and speech audiometry indi-
cated a word recognition score of 0% in both ears (Fig. 1A).
The patients underwent vestibular function testing on the same
day. Video head impulse testing revealed decreased gain in all
six semicircular canals (Fig. 1B), and the caloric test revealed
100% canal paresis on the left side and 100% right-directional
preponderance. The spontaneous nystagmus velocities corrected
for the maximum slow-phase velocity of nystagmus at each
temperature stimulus were: 0°sec for left cold and warm

stimulation, 3.0%sec for right warm stimulation, and —2.0°/sec
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for right cold stimulation (Fig. 1C). Additionally, both cervical
and extraocular vestibular evoked myogenic potentials displayed
no response, and computerized dynamic posturography indicated
worse-than-normal performance in conditions 1, 2, and 3, and
falls in conditions 4, 5, and 6 (Fig. 1D). Blood tests performed
on the first day of hospitalization showed that hemoglobin,
platelets, activated partial thromboplastin time, and prothrombin
time were normal, and there were no bleeding factors. An MRI
of the brain and internal auditory canal, conducted to discern
the central origin of sudden hearing loss, revealed evidence of
SS in the cerebellum. Treatment commenced on the day of ad-
mission with medication and customized vestibular exercises for
dizziness, high-dose steroids (dexamethasone, 0.15 mg/kg/day),
intratympanic steroid injection (0.3-0.5 mL of 5-mg/mL dexa-
methasone phosphate disodium), and hyperbaric oxygen therapy
for right-sided sudden sensorineural hearing loss. Intratympanic
steroid injections and hyperbaric oxygen therapy were continued
daily during hospitalization, leading to her discharge 5 days
later with no hearing improvement but significant dizziness
alleviation.

After discharge, the patient continued to receive high-dose
oral steroids (prednisolone, 1 mg/kg/day) for 2 more days, fol-
lowed by a 7-day taper, and an additional 26 days of hyperbaric
oxygen therapy. Brain MRI was conducted for clear differ-
entiation of a central cause, which exposed low-signal intensity
SS throughout the cerebellum, involving the 7th and 8th cranial
nerves (Fig. 2). After discontinuing steroids and completing 10
sessions of hyperbaric oxygen therapy, the patient reported re-
duced subjective dizziness (from 7 to 2 on the visual analog
scale) and improved enough to walk independently on a 10-meter
straight-line walk test. However, her hearing remained un-
changed and a pure-tone audiogram confirmed bilateral deaf-
ness. She was then transferred to the neurology department of

another hospital for further assessment and treatment of the SS.

DISCUSSION

Sudden deafness accompanied by dizziness can arise from
various etiologies, including vascular diseases, viral inflam-
mation, intralabyrinthine membrane rupture, autoimmune diseases,

and tumors. Generally, these conditions are associated with a
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Fig. 1. Results of audiometry and vestibular function test. (A) Pure-tone audiometry results show bilateral profound sensorineural hearing
loss at the first visit (red, right ear; blue, left ear). (B) Result of vestibular function test performed on the first day after hospitalization.
Video head impulse tests show the decrease of gain in both all semicircular canals. (C) Bithermal caloric test reveals canal paresis
(CP) of 100% in the left ear and direction preponderance (DP) of 100% in the right ear on the second day of admission. (D) Sensory
organization test results show conditions 1, 2, and 3, score below normal category and conditions 4, 5, and 6, a fall was observed

at the second day of admission.

poorer prognosis than in patients without sudden deafness, thus
necessitating an accurate diagnosis and immediate treatment [5].
Here, we describe a rare instance of sudden deafness coupled
with vertigo caused by SS, which is a central lesion. This

finding suggests that SS may also contribute to sudden deafness

in patients with bilateral vestibular pathology, highlighting the
complexity of such cases, even though they are common in
clinical practice.

SS is an extremely rare neurodegenerative disease of the

central nervous system that is poorly understood. It results from
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Fig. 2. Axial T2-weighted magnetic resonance images show (A) low-signal intensity, consistent with hemosiderin deposition, around
cerebellum and brain stem (arrows), and (B,C) along the both 8th cranial nerves (arrows), and along the both 7th cranial nerve (arrows).

a hemorrhage into the subarachnoid space, often originating
from various causes, such as intracranial tumors, spinal dural
injuries, arteriovenous malformations, trauma, or metabolic
diseases. Its pathogenesis involves damage to the dura mater
by any of the aforementioned causes, leading to a hemorrhagic
response and hemolysis. This process allows heme from red
blood cells to invade the tissue, depositing iron (Fe) and causing
deoxidation, cytotoxicity, cellular damage, and harm to glial
cells, which can manifest as diverse neurological abnormalities
depending on the affected area [2].

First described by Hamill [6] in 1908, SS was diagnosed
through autopsy, which revealed iron deposits in cortical areas
close to the cerebrospinal fluid in the 1940s [7]. The advent
of MRI has shifted the diagnosis towards imaging examinations,
mainly using T2-weighted susceptibility [8]. In the context of
the cerebellum, a wider range of cortical folds and the long
glial segment of the 8th cranial nerve increase the vulnerability
to hematogenous invasion. Consequently, SS of the central nervous
system typically leads to slowly progressive asymmetric sen-
sorineural hearing loss and central or peripheral dizziness,
primarily involving the cerebellum, 7th, and 8th cranial nerves.
It may also cause dementia and sympathetic and parasym-
pathetic disorders depending on the location and extent of iron
deposits [2,4]. Although there was no central sign in our case,
previous literature suggests that SS can cause both central and
peripheral vestibulopathy [4]. In this specific case, MRI con-

firmed iron deposition in the cerebellum and along the 7th and
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8th cranial nerves, leading to imbalance and bilateral sen-
sorineural hearing loss without facial paralysis. SS is an ir-
reversible condition resulting in iron-induced cytotoxicity and
cell destruction. It is generally treated symptomatically when
the source of the bleeding is unclear. Iron-chelating agents, such
as deferiprone, a drug that crosses the blood-brain barrier, might
be considered to alleviate symptoms and arrest disease pro-
gression. Previous studies have demonstrated reductions in
hemosiderin levels and significant MRI changes in patients
treated with deferiprone [9]. However, guidelines for admin-
istering iron-chelating agents remain undefined. In cases of
profound bilateral hearing loss due to SS, such as the one
presented here, the prognosis might be unfavorable because of
the retrocochlear lesion. Cochlear implantation could be con-
sidered, as evidenced by reported improvements in sentence and
monosyllabic word tests in some cases [4]. Recently, studies
emphasizing early diagnosis and active surgical rehabilitation
have reported average improvements in tone discrimination of
>20% following cochlear implantation [10]. The patient in this
case, who initially presented with sudden hearing loss and
imbalance, received systemic high-dose steroid therapy, intra-
tympanic steroid injections, and hyperbaric oxygen therapy.
Despite these interventions, her hearing did not improve within
1 month of symptom onset. Therefore, swift consideration of
cochlear implantation may be crucial for enhancing hearing
capabilities.

Various forms of dizziness have been reported in eight
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previously documented cases of vestibulopathy caused by SS
in Korea [3,4]. Among these, four cases with bilateral vestibular
function abnormalities predominantly displayed combined central
and peripheral patterns. Ocular motor tests in these cases
revealed abnormal saccades and low pursuit gain, suggestive of
a central lesion. Concurrently, these cases exhibited cerebellar
ataxia and neuropathy, with bilateral caloric paresis representing
a combination of central and peripheral vestibulopathy [4]. In
contrast, our case lacked neurological indicators suggestive of
central lesions, and no abnormal saccade or pursuit were
discerned. Our patient did not experience stationary dizziness;
however, a persistent imbalance that intensified in dim lighting
conditions for over a year. According to other studies on
combined peripheral and central vestibulopathy, central signals
might be obscured by peripheral vestibular signals and vice
versa [11,12]. Interestingly, in SS cases reported internationally,
only three out of five cases displaying both central and peri-
pheral vestibular damage confirmed cerebellar ataxia [8]. There-
fore, in our case, while clinical presentations and vestibular
function tests show peripheral vestibulopathy, the presence of
an underlying central vestibulopathy cannot be dismissed. The
bilateral maximal slow-phase velocity, measured at less than
6°/sec during the caloric test, along with a bilateral horizontal
semicircular canal gain of <0.6 in the video head impulse test
met the diagnostic criteria for bilateral vestibulopathy [13].
Although the patient initially presented with sudden unilateral
hearing loss rather than progressive hearing loss, the primary
vestibulopathy symptom was ataxia. After receiving combined
medication and customized vestibular exercises, the patient’s
ataxia significantly improved, and reports of dizziness in daily
life became rare.

Earlier Korean cases of SS primarily involved patients with
unilateral vestibulopathy with or without hearing loss, and
bilateral vestibulopathy with progressive unilateral or bilateral
hearing loss, often accompanied by a history suggestive of
hemorrhage [3,4]. However, this case stands out as the patient's
main complaint was sudden-onset unilateral hearing loss with
imbalance, without any history of trauma or surgery that could
lead to SS. The absence of these factors makes it challenging
to suspect SS prior to MRI. Furthermore, trauma, autoimmune

inner ear disease, meningitis, and ototoxic drugs are generally

recognized as potential causes of bilateral loss of cochle-
ovestibular function [14]. Hence, when a patient without a prior
medical history presents with sudden-onset hearing loss coupled
with dizziness and loss of cochleovestibular function, as in this
case, careful evaluation is vital. Clinicians should scrutinize not
only vascular disorders, autoimmune diseases, and tumors, but
also the internal auditory canal and cerebellar lesions stemming
from SS to accurately differentiate the underlying cause.
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