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Abstract
Fabry disease is an X-linked inherited disorder of glycosphingolipid metabolism due to the deficient activity of a lysosomal enzyme, ␣-galactosidase A. The resultant systemic accumulation of sphingolipids can lead to progressive and
sudden hearing loss alongside renal, cardiac and cerebrovascular complications. Although replacement therapy
seems to be beneficial for cochlear function, few data are
available regarding treatment of sudden hearing loss. This
case report describes the course of a unilateral sudden hearing loss in a young (15-year-old) male patient and its improvement following hyperbaric oxygen treatment.
Copyright © 2008 S. Karger AG, Basel

Introduction

Fabry disease is an X-linked inherited disorder of
sphingolipid metabolism due to the deficient activity of
␣-galactosidase A, a lysosomal enzyme [1]. Its incidence
is estimated to be up to 1 in 117,000 births [2]. Progressive
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glycolipid deposition in the endothelial and smooth muscle cells of the microvasculature of affected patients leads
to the narrowing and thrombosis of small arteries and
arterioles, with the risk of ischaemic complications involving the brain, heart and kidneys [3, 4]. Moreover, patients affected with Fabry disease have an increased incidence of progressive hearing loss and sudden deafness
[5]. Enzyme replacement therapy with agalsidase-␣ is reported to stabilize and improve hearing in Fabry patients
who have not already progressed to severe hearing loss [6,
7]. As few cases with sudden hearing loss are reported [5],
no data regarding the treatment and outcome of sudden
deafness can be found in the literature. This report describes the case of a 15-year-old boy with Fabry disease,
who was affected by a sudden unilateral hearing loss.

Case Report
A 15-year-old boy was tested positive for Fabry disease at the
age of 13 and presented acrodynia, acroparaesthesia and hypohidrosis as main manifestations. There was no detectable ␣-galactosidase activity in the blood serum, and the diagnosis was confirmed by molecular genetic analysis. Enzyme replacement therapy with agalsidase- ␣ (Replagal쏐) was started immediately after
diagnosis.
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Fig. 1. Pure-tone audiometry of the right ear at time of first visit
(d), and following 3 days of infusion therapy (o).

Fig. 2. Pure-tone audiometry of the left ear at the time of the first

The patient was referred for an audiological consultation in
the beginning of January 2007. He complained of a right-side total
sudden hearing loss and concomitant tinnitus, which had begun
1 week before. He had no other symptoms, such as dizziness, nausea or cephalgia. Otological investigation revealed normal tympanic membranes, the Weber sign was directed to the left side,
and a tuning fork placed on the right mastoid was heard on the
left side. Pure-tone audiometry of the right ear revealed a sensorineural hearing loss, with a threshold of 55–80 dB between 125
and 500 Hz, and 70–85 dB between 1 and 8 kHz (fig. 1). The puretone average on the left side was 5 dB HL (fig. 2). No reproducible
transient evoked otoacoustic emissions and no ipsilateral stapedial reflex could be obtained on the right side. Brainstem evoked
response audiometry (BERA) showed extended (Jewett V) latency
on the right side, and rotational and caloric vestibular testing presented a dysfunction of the right vestibular system.
A rheological infusion therapy with prednisolone (250 mg/
day) and plasma expanders was started, which lasted for 3 days,
and was followed by an oral prednisolone administration. On the
third day of therapy, control pure-tone audiometry showed no
improvement in hearing (fig. 1). The patient was referred for hyperbaric oxygen treatment on the same day. The hyperbaric oxygen treatment consisted of 15 sessions, each with a duration of 80
min and 1.5 bar pressure of 100% oxygen. The patient reported a
subjective improvement in hearing after the 5th session. Control
audiometry after 15 sessions showed an increase of hearing
threshold to 20–15 dB between 125 and 1,500 Hz, 35 dB at 2 kHz
and 10–55 dB between 4 and 8 kHz (fig. 3). Speech audiometry
revealed normal understanding for numbers and 85% monosyllabic word recognition at 65 dB in the right ear. The patient had
full remission of the right-ear tinnitus. Audiologic control after 2
months showed another 5- to 10-dB gain of hearing loss thresh-

old on the right side (fig. 4), and BERA resulted in normal interpeak latency. Normal stapedial reflex and transient evoked otoacoustic emissions, within the remaining hearing threshold,
could now be obtained. During the follow-up, the patient had no
re-occurrence of his Fabry manifestations, acrodynia and acroparaesthesia, and presented no other hearing loss. Enzyme replacement therapy was continued throughout the forementioned
treatment.
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visit, showing normal hearing levels.

Discussion

Fabry disease is an X-linked inherited disorder of glycosphingolipid metabolism due to deficient activity of a
lysosomal enzyme, ␣-galactosidase A [1]. The enzyme deficiency leads to a progressive accumulation of glycosphingolipids (mainly globotriaosylceramide) in plasma
and lysosymes throughout the body, resulting in a multiple-system disorder with a wide spectrum of physical
signs and symptoms predominantly affecting the nervous system, skin, heart, kidneys and the eyes. Typical
initial symptoms include acroparaesthesia and pain crises, hypohydrosis, angiokeratoma and corneal dystrophy,
whereas cardiomyopathy, renal failure and cerebrovascular events dominate the life expectancy of Fabry patients
[3, 4, 8].
Recently, several studies indicate that hearing loss
makes up about 50% of the morbidity of Fabry disease. In
211
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Fig. 3. Pure-tone audiometry of the right ear after 7 (S) and 15

Fig. 4. Pure-tone audiometry of the right ear, 1 month after hy-

(U) sessions of hyperbaric oxygen treatment.

perbaric oxygen treatment.

this respect, patients affected by Fabry disease have an
increased incidence of progressive hearing loss and sudden deafness [5]. Thus, 57% of 201 male patients and 47%
of 165 female patients complained about auditory symptoms, such as tinnitus and progressive or sudden hearing
loss [8]. In a cohort of 98 hemizygous males, 78% suffered
from high-frequency sensorineural hearing loss [3]. The
hearing loss is characteristically severer at high frequencies, and seems to be more pronounced in patients with
severe symptoms of Fabry disease, such as renal failure
and cerebrovascular lesions [5, 9]. Sudden deafness was
reported in 32% of 22 male patients with Fabry disease,
often accompanied by tinnitus aurium (27%) [5].
Although a high incidence of progressive and sudden
hearing loss has been demonstrated in those studies, only
few data are available regarding their treatment. Studies
have demonstrated that patients without detectable ␣-galactosidase A activity had a more pronounced hearing loss
compared to patients with residual enzyme activity [10].
In this respect, enzyme replacement therapy with agalsidase-␣ is able to stabilize and possibly improve hearing in
Fabry patients, who have not already progressed to severe
hearing loss [6, 7, 11]. In our case, however, consistent enzyme replacement therapy could not prevent sudden hearing loss of the young patient. Only 1 case report demonstrates an attempt at treating sudden deafness in a patient
with Fabry disease, by administering 1 mg/kg prednisone

during 10 days, with no significant recovery [12]. Similarly, in the presented case, therapy with 250 mg/day
showed no beneficial effects after 3 days.
The mechanisms of progressive and sudden hearing
loss in Fabry patients are still unclear. A histological
study of the temporal bones of 2 Fabry patients with bilateral sensorineural hearing loss showed strial and spiral ligament atrophy as well as hair cell loss and a reduced number of spiral ganglion cells [13]. In this respect, it is possible that pathologic changes affect both
cochlear and retrocochlear structures. In our case, the
extended BERA latency and missing stapedial reflex on
the affected side may not only be caused by severe cochlear dysfunction, but could be an indication of additional hypoxic retrocochlear involvement. The latter
also showed full recovery, demonstrated by normal
BERA and stapedial reflex, following hyberbaric oxygen
treatment.
Fabry disease predominantly affects the nervous system, skin, heart, kidneys and the eyes – organs known for
their susceptibility to microangiopathic changes. Therefore, an abnormal blood flow is seen in Fabry patients and
this can be improved by replacement therapy [14]. Moreover, altered blood vessel properties, caused by glycosphingolipid deposition in the endothelial and smooth
muscle cells of the microvasculature, can lead to the narrowing and thrombosis of small arteries and arterioles
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with subsequent ischaemic complications of the affected
organs [15]. Finally, the accumulation of glycosphingolipids leads to an abnormal blood composition, further
altering blood circulation especially in microvasculature
[16]. In the presented case, the sudden hearing loss improved following hyperbaric oxygen treatment. In this
respect, hyperbaric oxygen treatment seems to be able to
reverse early changes caused by ischaemic complications.

In summary, Fabry disease patients show a high incidence of progressive and sudden hearing loss. Whereas
progressive hearing loss seems to be influenced by replacement therapy, until now there has been little data
concerning treatment of sudden hearing loss. This case
report demonstrates the beneficial effects of a hyperbaric
oxygen treatment, and that the latter should be prompted
when sudden hearing loss occurs. Further studies are
necessary to elaborate underlying mechanisms of inner
ear involvement in Fabry disease.
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