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Systemic sclerosis (SSc) is one of the most
complex systemic autoimmune diseases [1]
characterized by cutaneous and visceral fibrosis,
immune dysregulation and vasculopathy [2].
The interplay of these three processes determines
the clinical and pathologic manifestations of the
disease [1]. The core signs and symptoms of SSc
are Raynaud’s phenomenon, skin thickening
and but
patients have different patterns of internal organ

serum autoantibody production,
involvement with wvariable presentations and
outcomes [3].

Depending on the extent of cutaneous fibrosis,
SSc is classified into two major subtypes: limited
cutaneous (IcSSc) and diffuse cutaneous SSc
(dcSSc). In dcSSc, the presence of skin lesions
is more extensive, internal organs involvement
is relatively more severe [4] and it is typically
associated with antitopoisomerase 1 (anti-
Scl-70) antibodies, earlier age of onset and a
poorer prognosis [5,6]. Pulmonary fibrosis and
pulmonary arterial hypertension (PAH) are the
two most feared complications, representing the
major causes of mortality in SSc patients [7].
Owning to its complex nature and heterogeneity,
SSc remains one of the greatest challenges in
rheumatology [4]. Esophageal dysmotility is
frequent in SSc patients and trigeminal nerve
dysfunction may occur [8]. Even though cranial
nerve involvement is an uncommon feature
of this connective tissue disorder, and when it
occurs it is the trigeminal nerve that is primarily
affected, involvement of the eighth cranial nerve
was reported in a 1cSSc patient with sensorineural
hearing loss (SNHL) [9]. The microangiopathy
of SSc is felt to be primarily responsible for
these neurological deficits and the deposition of
fibrous tissue may be a secondary phenomenon
and contribute to the process by compression

of cranial nerves [10]. SSc is also associated
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with diminished interincisal distance that is
related to the overall disease severity [11] and an
increased frequency of xerophthalmia, cataract,
pressure and fundus
vascular abnormalities has been reported [12].

increased intraocular
Ear involvement is not uncommon and should
be taken into consideration during diagnostic
and therapeutic procedures of SSc [13].

Autoimmune SNHL was originally defined by
the presence of progressive hearing loss (with
or without vertigo) and a positive response to
corticosteroids [14]. Auto-immune SNHL can
occur as one of the clinical features of systemic
immune-mediated ~ disorders
syndromes, systemic lupus erythematosus,
relapsing polychondritis and SSc or as a distinct
clinical entity, the so-called auto-immune inner
ear disease (AIED). The clinical evolution of the
hearing loss during the course of the systemic
disease is extremely variable, while the AIED
is usually characterized by a rapidly developing

as  vasculitic

(weeks or months) progressive hearing loss. A
timely clinical assessment and treatment can
positively affect the prognosis of the hypoacusia.
No laboratory test will give a sure diagnosis
of autoimmune hearing loss and only a good
response to corticosteroids and/or immuno-
modulatory agents can indirectly confirm this
diagnosis [15].

Ear involvement is frequent in SSc [13] and
has been described in 1cSSc [16] and dcSSc
[17], where hearing loss and vestibulopathy
coexist with other disease manifestations. The
impairment of multiple vestibular endorgans
points to peripheral vestibulopathy of ischemic
origin or an intra-labyrinthine autoimmune
process [16,18]. As in other manifestations of
SSc, immunosuppressive therapy is effective
in AIED when the disease is in the initial
inflammatory phase as the fibrotic and ischemic
phases are generally irreversible [19].
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The prevalence of auditory and vestibular
dysfunction in SSc patients ranged from 20-
77% with bilateral SNHL as the most frequent.
Choclear vasculopathy has been postulated as
a possible cause of hearing impairment in SSc
[20]. Systemic sclerosis patients may develop
hearing and balance disorders as a result of the
immune-mediated vasculitis and fibrosis in the
inner ear [13].

Hearing is usually examined subjectively by
means of pure tone and speech audiometry.
Additional  objective
measuring of otoacoustic emissions generated
in the inner ear cochlea or brain stem responses
formed within the auditory pathway. Immittance
measurements, used to evaluate the middle ear,
include tympanometry probing the mobility of
the tympanic membrane and middle ear pressure,
and acoustic reflex assessing the functionality of
the ossicular chain [21].

examinations involve

The clinical heterogeneity among patients
remains poorly understood and critical gaps in
understanding the biologic basis of SSc persist
[22]. Auditory manifestations of connective tissue
disorders represent a clinical diagnostic challenge
as they often constitute the initial sign of an
otherwise asymptomatic autoimmune disease.
Moreover, in patients with known autoimmune
rheumatic diseases, ENT manifestations can be

overlooked [8].

The prevalence of bilateral SNHL among SSc
patients ranges from 20% to 69%, while a
conductive component contributes to the hearing
loss in 3—11% of them [13,16,17]. Hearing loss
and vestibular derangement were reported in SSc
patients with an established diagnosis and not as
the presenting symptom of the disease. AIED
with bilateral sudden SNHL has been reported
as the initial symptom in 1cSSc preceding the
appearance of scleroderma skin changes [23]. As
the diversity of systemic manifestations in SSc is
directly related to the form of the disease subtype
(limited or diffuse), it is hypothesized that
auditory and vestibular changes also have these
variations [20]. SSc disease appears to be directly
responsible for audiovestibular damage as in
80% of patients with such involvement no other
apparent cause could be revealed. SSc should be
included among the autoimmune diseases which
may cause audiovestibular disturbances [24].

A lower frequency of hearing loss was reported
in 25% of SSc patients, mostly sensorineural
affecting the middle and high pure tone
frequencies [25] and further investigation was
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recommended for a better understanding of the
mechanism of ear damage in scleroderma. In SSc
patients, slightly higher auditory thresholds were
reported 1 year after the onset of the disease with
a significant aggravation after 2 years. Patients
had bilateral absence of acoustic reflexes and of
speech intelligibility [26]. Hearing damage in
SSc patients first affects high-frequency hearing,
and patients may not be aware of their hearing
loss due to the severity of other manifestations of
the disease. Inflammation of small vessels in the
cochlear nerve and the reduced blood flow to the
cochlea may be the beginning of the inner ear
pathogenesis in autoimmune diseases [23]. The
inner ear compromise, especially the cochlea,
may be a consequence of SSc vasculopathy.
The cochlea is a highly sensitive organ to blood
changes, and the hypoxia resulting from vascular
changes of the disease may lead to the death
of hair cells [27]. Clinically, these changes are
expressed by SNHL, which corroborates the
findings that indicate lower prevalence of this
type of hearing loss [20]. The sensorineural
damage and hearing loss in SSc may be attributed
to vasculitis, neuritis, or an ototoxic effect of the
drugs used in its treatment [25] and at lower
frequencies could be due to cochlear hydrops
[28]. Interestingly, a normal tympanometry has
been reported in SSc [26].

There is a possible role of vasculitis and neuritis in
the development of SNHL in SSc patients [25].
Early recognition of neurological abnormalities
in rheumatic diseases can help prevent permanent
sensorimotor or cognitive function loss [29].

Hearing threshold may be associated with
disease severity and further investigations are
encouraged in spite no remarkable correlation
was found between hearing loss with age,
systemic manifestations of the disease, presence
of autoantibodies, drug therapy, diseaseduration,
type and severity of SSc disease [13,25].

SNHL before

progressing to a clinical problem and thus it

SS¢ may cause subclinical

is recommended that these patients undergo
audiometric tests. The likelihood that SNHL
may be due to an underlying vasculopathy or
neuritis mandates an increased awareness and
clinical suspicion of hearing loss in SSc patients.
Although rheumatologists can address hearing
loss, the management of this aspect of SSc is
often overlooked.
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