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We present the first-published cochlear implant in an adolescent with sickle cell anemia (SCA) and
bilateral profound sensorineural hearing loss (SNHL). A 15-year-old Saudi girl, previously diagnosed
with SCA, developed gradual bilateral permanent profound SNHL over 18 months and underwent a
successful cochlear implantation. SNHL associated with sickle cell crises is a well-known phenomenon.

Regular hearing assessments are recommended for sickle cell patients, and early referrals for cochlear
implantations are advocated for those with permanent profound SNHL.

ensorineural hearing loss (SNHL) is a recog-

nized complication in patients with sickle cell

disease (SCD). It has been reported that patients
with SCD have a much higher incidence of SNHL than
the general population, with a varying degrees of sever-
ity."* There are many case reports of unilateral SSNHL
in sickle cell patients®” and 2 previously published cases
of bilateral profound SSNHL, including 1 child who
received a cochlear implant.®® This case report describes
the first cochlear implant in an adolescent with SCD
and bilateral profound SNHL.

CASE

A 15-year-old Saudi girl who had been previously diag-
nosed with sickle cell anemia (SCA) developed gradual
bilaterally decreased hearing over 18 months, which be-
gan in her left ear and spread to her right ear 3 months
later. She reported occasional tinnitus in both ears and
denied experiencing earache, vertigo, or ear discharge. A
hearing aid trial produced no benefit for her profound
hearing loss. The patient was referred to our hospital for
a further hearing evaluation and for consideration for a
cochlear implant.

The patient was diagnosed with SCA in early infan-
cy after developing kernicterus in the first week of life.
At that time, she was admitted to a neonatal intensive
care unit for 10 days and received 2 blood transfusions.
At the age of 5, she began to experience recurrent acute
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sickle cell crises in the form of severe back and joint
pain, nausea and vomiting, low-grade fever, and acute
abdominal pain, primarily in the winter and in times of
stress, such as before exams. She had a history of mul-
tiple previous admissions for medical management and
blood transfusions until the age of 10.

Upon examination, the patient was clinically normal
apart from her deafness, and her head, neck, and cra-
nial nerve examination was normal. She was a good lip
reader, and her speech had been maintained.

In the auditory evaluation, a pure-tone audio-
gram showed bilateral profound SNHL (Figure 1).

HIGHT LEFT

i o 1151 1 A i 1 0
10 -J_— SR S el e (9] P S 8 Ir |li - i :
20 + e { el } i
o ) B 0 5 O ! O W 5
4 —f— —— 40} t t ! |
5] .! !' ! !. 1 -\.:i | : | ! |
) | f 1 t ) | | ——
Xl i-- = Ir—-——;— . X | H 1—
A0 ¥ b H wt | - I H
d H | i |
I E |
1Nl — .(.._li.._ } W I ! i |- "I —1 ! i 1
vol—f— At o] s
o L N I -, . = s ] - ;_‘ M. . |
s M0 S0 X K K K T 2% B S T SR,
FREQUERCY (Haz) FREQUENCY (M)
Figure 1. Pure-tone audiograms showing bilateral profound SNHL.
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Figure 2. Octoacoustic emissions were absent in both ears.

Impedance audiometry revealed type A tympanograms
bilaterally. Otoacoustic emissions were absent (Figure
2). Radiological investigations, including a temporal
bone CT scan with thin cuts, demonstrated no abnor-
malities in the inner and middle ear structures other
than bilateral prominent jugular bulbs (Figure 3). A
laboratory investigation revealed a hemoglobin (Hb)
level of 8.2, a hematocrit of 23.9, a total bilirubin of 80
(direct=11 and indirect=69), and a sickle hemoglobin
(HbS) percentage of 83%.

The patient underwent a blood exchange as preop-
erative preparation for a left cochlear implant (the HbS

after the blood exchange reached 53.5%). The surgery
went smoothly, and the patient had an uneventful re-
covery. The patient became a successful user of the de-
vice, with a sound-field audiogram at 30 dB. She wears
the implant at all times, and she understands approxi-
mately 70% of the usual conversation with her family.

DISCUSSION

SCD is a family of Hb disorders in which a defective
sickle beta-globin gene is inherited. The gene for sickle
HbS contains a substitution of the amino acid valine for
the glutamic acid normally present at position 6 of the
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beta chain of Hb. In the homozygous state (SCA), both
genes are abnormal (Hb SS), whereas in the heterozy-
gous state (sickle cell trait, Hb AS), only 1 chromosome
carries the abnormal gene. The inheritance of the Hb S
gene from 1 parent and the Hb C gene from the other
parent gives rise to Hb SC disease, which tends to con-
sist of a milder clinical course than SCD, albeit with
more frequent thrombosis.

In Hb SS, the Hb molecule becomes deformed (in-
soluble) in its deoxygenated state. Rigid tubular spiral
bodies are formed, which deform the red cells into a
sickle shape. Irreversibly, sickled red cells have a reduced
lifespan because of the premature destruction of red
cells (hemolysis) and may become trapped in the mi-
crocirculation, resulting in thrombosis and distal isch-
emia. This phenomenon is exacerbated by low oxygen
tension, dehydration, and cold. Because the production
of fetal hemoglobin (HbF) is normal, the disease does
not usually manifest until the HbF decreases to adult
levels at approximately 6 months of age.

The reported pattern of hearing loss in SCD varies,
but it is well recognized. Larger series have reported an
increased incidence of high-tone sensorineural deafness
by 12% to 22% in SCD than in control groups.'”'" A
prospective controlled study conducted over 27 months
in Qatif Central Hospital in Saudi Arabia showed an
incidence of 19% of SNHL in SCD patients than in a
control group. A significant relationship was observed
between SNHL and the onset of the first vaso-occlu-
sive crisis at 6 years of age or younger.'”” In our case,
the patient was diagnosed in early life with SCD after
experiencing kernicterus, but high bilirubin levels did
not cause prelingual hearing loss, even with a childhood
history of multiple crises and hemolysis accompanied
by high bilirubin levels.

The etiology of idiopathic SNHL is still obscure.
Four popular theories posit that the cause is vascular,
viral, autoimmune, or rupture of Reissner membrane.
In sickle cell patients with hearing loss, the vascular
cause is the main suspect, an assertion supported by
Morgenstein and Manace, who examined the temporal
bones of a 10-year-old boy with SCD and mild bilat-
eral SNHL. They described degeneration of the organ
of Corti consistent with diffuse ischemia.!® Studies con-
firming that there are changes in the inner ear structures
in sickle cell patients with SNHL include the study by
Whitehead, which showed labyrinthine hemorrhage by

magnetic resonance imaging.5
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Figure 2. CT scan bone window showing an axial cut of
the temporal bones without contrast through the level of the
promontory, revealing normal anatomy.

Our patient experienced progressive hearing loss
in late childhood, which could be because of the fre-
quent SCD crises she experienced. Berry' found that
SCD patients who experienced more frequent crises
exhibited poorer auditory thresholds. However, Todd
et al'® noted that older subjects frequently demon-
strated more significant hearing loss and suggested
that the increased incidence of hearing loss with aging
may be the result of cumulative sickle crises.

Friedman et al'' suggested that marrow space ex-
pansion in the petrous temporal bone could cause
compression of the eighth cranial nerve in the audito-
ry canal, resulting in deafness. This is another possi-
ble explanation for the gradual pattern of hearing loss
that our patient demonstrated. In contrast, Serjeant
examined the above theory and found no correlation
between abnormal audiograms and the internal audi-
tory meatus dimensions of patients with SCD."

In conclusion, SNHL associated with sickle cell
crises is a well-known complication of SCD. This is
the first published case of SCD with bilateral pro-
found hearing loss in adolescence successfully treated
with a cochlear implantation. Regular hearing as-
sessments are recommended for early detection and
intervention in sickle cell patients, and cochlear im-
plantations are advocated for those with permanent

profound SNHL.
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