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A B S T R A C T

Wilderwanck syndrome is a rare congenital disorder involving the neck, eyes and the hearing. It is
characterised by a triad of symptoms, including Duane retraction syndrome, Klippel-Feil syndrome and
Hearing loss. The original description of WS included sensori neural hearing loss. We describe a case
of a 24-year-old female with Klippel-feil anamoly, Duane syndrome type 3 and mixed hearing loss, with
unilateral congenital malformation of the inner ear.
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1. Introduction

Wilderwanck syndrome (WS) is a rare congenital disorder.
Symptoms of Wilderwanck syndrome include hearing loss,
Klippel-Feil syndrome, and Duane retraction syndrome.
The condition was first described by Wilderwanck in 1952,1

and he further presented a series of 21 patients2 with
WS also known as Cervico-Oculo Acoustic syndrome.
The occurrence of the condition is sporadic and is more
frequently seen in females, hence increasing the possibility
of X-linked inheritance, and a lethality in hemizygous
males.3 Individuals with WS exhibit a normal karyotyping.4

Klippel Feil anomaly is characterised by deformity of the
cervical spine ie. fusion of cervical vertebrae resulting in
short neck, Limited mobility of the neck, low hair line and
spina bifida. Duane retraction syndrome also known as eye
ball retraction syndrome was first described by Duane, in
1905.5 The syndrome is characterised by lateral rectus palsy
and retracted bulb resulting in limited adduction of the eye,
palpebral fissure adduction during adduction and widening
during abduction and strabismus.

* Corresponding author.
E-mail address: ishuaashi315@gmail.com (I. Lakshmi).

Although Wilderwanck’s definition6 of syndrome
included only sensori neural hearing loss, cases of
conductive and mixed hearing loss have also been
reported.4,7,8Similarly, though WS usually present with
deformities of the inner ear, deformities of the middle
ear and inner ear has also been reported.9 WS can cause
underdevelopment of membranous and bony labrynith
thus resulting in underdeveloped cochlea and varying
degree of inner ear abnormality.10 On the other hand
middle ear anomalies such as Ossicular chain discontinuity,
fixation, congenital stapes fixation, and fusion has also been
reported.4,9

This case report describes a subject with Wilderwanck
syndrome with particular emphasis on the audiological
findings.

2. Case Report

A 24-year-old girl born to non-consanguineous parents
was referred to the department of Speech, Hearing and
Communication with the complaint of reduced hearing in
both ears. She has had a known hearing loss since childhood
and has been using hearing aids bilaterally. And she is
currently attending a vocational training program.
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There was no family history of hearing loss. She was
born of a full-term delivery and there were no prenatal
and perinatal complications. Postnatally she presented
with occipital encephalocele and meningitis at birth. She
underwent surgery for excision of occipital encephalocele
at the age of 3 months and as a complication she developed
mild obstructive Hydrocephalus. Ventriculoperitoneal (VP)
shunting was done and it was removed at 6 months of
age. Developmental milestones including Speech and motor
milestones were delayed. Karyotyping revealed a normal
pattern (46, XX).

On ophthalmic evaluation, she exhibited limited
abduction, Palpebral fissure widening on abduction
and narrowing on adduction, left esotropia with the
compensatory head movement to left. Based on the clinical
features she was diagnosed as Duane syndrome type 3. She
was recommended to use spectacles to correct the refractive
error in both the eyes.

On physical examination, she presented with a short
stature, short neck with limited movement of the neck, and
low posterior hair line. Orthopaedic examination based on
X-ray revealed multiple errors in segmentation of upper
dorsal cervical spine, bilateral highly placed scapulae,
kyphosis of dorsal spine and blocked vertebrae of cervical
spine. And based on the findings she was diagnosed as
Klippel feil syndrome.

Psychological evaluation using Binet-Kamat Test (BKT)
showed her IQ was 8 years 8 months indicating a Mild
Intellectual Disability. Based on the clinical triad of
symptoms ie. occulo-cerviculo auricular symptoms, with
normal karyotyping she was diagnosed as Wilderwanck
syndrome by the Physician.

She had attended an inclusive school till 8th grade and
following that she attended a special school, and completed
graduate education through Open University, which offered
supported learning.

On oral examination the lip structures were normal
at rest, and functions were adequate. There was no cleft
of the lip or palate. She had Class III malocclusion
with a wide arched hard palate. Tongue structure was
normal but the range and rate of motion was restricted.
She could communicate in phrases and sentences, though
her speech intelligibility was limited. Language evaluation
using Assessment of Language Development (ALD),11 a
formal language testing tool showed her receptive language
age to be 6-7 years and expressive language age to be
4.6 years to 5 years. She exhibited several distortions and
omissions in connected speech.

She reported of a history of recurrent middle ear infection
during childhood. At the age of 9 years, she had an active
ear discharge with central perforation, granular polypoidal
middle ear mucosa, and was diagnosed as CSOM in right
ear with Acute suppurative otitis media in the left ear. High
resolution computerised tomography at the age of 10 years

revealed mondini anomaly in left and mucosal thickening
in both mastoid air cells with surrounding sclerosis with a
Chronic osteomastoiditis on right and Chronic mastoiditis
on left. She has had several episodes of ear discharge in both
the ears till 12 years of age. At the age of 18 years during
a routine follow up examination she was found to have a
bilateral intact tympanic membrane.

A series of audiograms between 9 years to 12 years
showed a moderate to moderately severe mixed hearing
loss in right with severe mixed hearing loss in the left
ear. Routine audiological evaluations performed annually
till adulthood showed similar findings.

Currently she did not have any ear complaints except for
hearing loss. ENT examination revealed a deviated nasal
septum with bilateral retracted ear drum. There were no
anomalies of the external ear. There were no reports of
Vertigo and Tinnitus.

Tuning fork test showed a bilateral Rinne negative with
Weber lateralizing towards the right ear. Her PTA averages
were 53.3 dBHL in right ear, 85 dBHL in left ear with
speech recognition threshold at 50 dBHL in the right ear,
and 80 dBHL in the left ear; and WRS of 87.5% in the
right ear and 75% in the left ear. Her tympanometric findings
revealed bilateral“A” type tympanogram with low resonant
frequency of 350Hz in right ear and 400Hz in left ear.
Multi-component tympanometry findings showed a 3B1G
pattern in both the ears. Bilateral ipsilateral and contra-
lateral reflexes were absent. DPOAE were also absent in
both the ears. VEMP couldn’t be done due to her occular
and cervical limitations. And she was diagnosed as having
moderate mixed hearing loss in right ear and severe mixed
hearing loss in left ear. She was recommended to continue
to use hearing aids.

3. Discussion

Wilderwanck syndrome is a rare developmental disorder
affecting the hearing, eye movements and the bones in the
neck. It is one of the congenital disorders associated with
hearing loss. Though Wilderwanck’s original description
included sensorineural hearing loss, cases of conductive
and mixed hearing loss have also been reported.12The
subject reported here presented with mixed hearing loss.
The conductive component in the patient can be explained
by Eustachian tube dysfunction during childhood, which
in turn could have caused recurrent otitis media. Cases
of eustachian tube dysfunction and recurrent otitis media
have also been described earlier.13 The low resonant
frequency with a normal admittance and tympanometric
width indicates an increase in mass and reduction
in stiffness suggesting tympanosclerosis.14 Long term
middle ear infection, with perforation may have led to
tympanosclerosis. In addition, she had normal ossicular
chain, and no congenital anomalies of middle ear.Hence,
it is also possible for patients to present with conductive
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hearing loss with normal ossicular chain.15 In addition,
close to one –third of patients with Klippel feil anamoly
present with either a conductive or a mixed hearing loss.16

Congenital anomalies of the inner ear in WS include
small and underdeveloped cochlea and Mondini
malformation and missing semicircular canals.17 Our
patient interestingly presented with unilateral monidini
deformity. Similar to our report, West9 had reported of
a patient with unilateral mondini deformity with severe
conductive hearing loss, and symmetrical hearing loss in
both the ears. The findings can be explained by widely
varying inner ear anamolies in WS, and the variability in
terminology in Mondini anomaly. The original description
of monidini included a triad of features including a normal
basal turn and cystic cochlear apex, and a dilated vestibule
and vestibular aqueduct with an enlarged endolymphatic
duct. The case described here could have used the
terminology to define a milder degree of the anomaly. It is
also possible for the patient to have some residual hearing
inspite of the mondini deformity, given the differences in
severity.18

Hence, like typically developing school age children,
children with syndromes are also prone to middle ear
infections. It is important to identify them early, and provide
prompt treatment, in order to avoid permanent hearing loss.

4. Conclusion

Individuals with Wilderwanck syndrome can present with
unilateral congenital ear malformations. It is also possible
for them to present with conductive and sensorineural
hearing loss of varying degree. Hence it is important for
the hearing loss to be identified at the earliest in order to
prevent further impact on speech and language development
and educational, social and emotional domains.
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