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Abstract 

This case study presents a 2-month old male with Duane’s type I syndrome and bilateral severe to profound sensorineural hearing 

loss. The patient was referred to audiology after failing newborn hearing screen. Audiology testing revealed elevated thresholds, 

particularly in the left ear. Subsequent imaging demonstrated abnormal cochlear and vestibular structures, indicating an 

incomplete partition type I. Genetic screening for common deafness-related genes, an electrocardiogram, and infection screening 

for cytomegalovirus were all negative. The patient was subsequently diagnosed with left Duane’s syndrome type I at 11 months. 

He had a normal perinatal period and birth, with the exception of a hematoma detected around 8 weeks into gestation, which 

resolved without further complications. The mother received a Coronavirus-disease (COVID) vaccine during her first trimester. 

Family history is unremarkable for auditory or ophthalmological conditions. Duane’s retraction syndrome (DRS) is a rare form 

of strabismus. There is limited literature on its association with hearing loss and accompanying auditory abnormalities. We hope 

that this can gain further insight and provide clues to the pathogenesis and aberrant embryogenesis in this condition. Auditory 

screening is also important especially in settings where newborn hearing evaluation is not routine. 
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1. Introduction 

DRS is a rare congenital eye movement disorder character-

ized by limited horizontal eye movement, globe retraction, 

and narrowing of the palpebral fissure during attempted ad-

duction. [1-6] DRS typically presents unilaterally, most com-

monly affecting the left eye, and is often diagnosed during 

early childhood due to abnormal eye movements or compen-

satory head posture [1, 2]. 
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Although DRS primarily affects ocular motility, it can be 

associated with other systemic or neurological abnormalities, 

including auditory defects. [7-9] Hearing loss in individuals 

with DRS may occur as part of broader congenital syndromes 

or due to developmental anomalies affecting cranial nerves 

and related structures. The coexistence of DRS and hearing 

impairment has been reported in several syndromic conditions, 

suggesting a shared developmental origin involving neural 

crest cells or embryologic cranial nerve pathways. 

Understanding the relationship between DRS and hearing 

loss is important for early diagnosis and multidisciplinary man-

agement. Early recognition of associated auditory deficits al-

lows timely audiological evaluation and intervention, which is 

essential for speech, language, and cognitive development. This 

paper aims to explore the association between DRS and hearing 

loss, highlighting possible mechanisms, clinical implications, 

and the importance of comprehensive patient assessment. 

2. Case Report 

A two-month old male was referred to audiology after fail-

ing newborn hearing screen. His mother had observed that he 

responded inconsistently to sounds, with developmental mile-

stones appearing normal except in listening and receptive lan-

guage. Auditory brainstem response was performed and de-

tected response thresholds >100dB at 1kHz and >85dB at 

4kHz in both ears. Bone conduction was >5dB at 4kHz in the 

right and >45dB in the left ear. Testing results were suggestive 

of severe to profound bilateral hearing loss, more pronounced 

in the left ear. Despite the prescription of hearing aids, the pa-

tient’s response to sounds exhibited only marginal improve-

ment. 

 
Figure 1. Cross section of magnetic imaging resonance (MRI) scan 

showing inner ear abnormalities as described. 

A magnetic resonance imaging (MRI) scan of the internal 

acoustic meatus feed and wrap scan is shown in Figure 1. It 

revealed an enlarged and abnormal right cochlea, featuring a 

cystic apex and poorly defined turns superiorly. The lamina 

spiralis was partially preserved inferiorly. The vestibular was 

enlarged and continuous with a dilated, dysplastic lateral sem-

icircular canal. The left cochlea showed enlargement and 

cystic characteristics with no discernible internal architecture, 

continuous with an abnormal, dilated vestibule and dysplastic 

lateral semicircular canal. The posterior and superior semi-cir-

cular canals of both ears appeared to be normal. Both internal 

auditory meatuses appeared slightly enlarged, and cochlear 

and vestibular nerves were present. There was no evidence of 

vestibular aqueduct enlargement of other cranial abnormali-

ties. The overall presentation was deemed most consistent 

with incomplete partition type I, although atypical in the con-

text of cochlear dilation. 

Electrocardiogram results were normal, and infection 

screening for cytomegalovirus was negative. Genetics screen-

ing for abnormalities in genes GJB2 and GJB6, which are 

leading causes of autosomal recessive non-syndromic prelin-

gual deafness, were negative. The patient had a normal peri-

natal period and birth, with the exception of a hematoma de-

tected around 8 weeks into gestation, which resolved without 

further complications. The mother received a COVID vaccine 

during her first trimester. There was no family history of au-

ditory or ophthalmological conditions. 

Normal ophthalmology screens were recorded since birth, 

but the patient was diagnosed with left DRS type I at 11 

months during a routine ophthalmology clinic. Visual acuity 

was 6/38 with both eyes open using Cardiff acuity cards. 

 
Figure 2. Cross section of MRI scan showing absent left abducens 

nerve (red arrow). Right abducens nerve has been labelled with a 

white arrow. 
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He had a small esotropia, with -2 restriction on abduction 

and narrowing of the palpebral aperture on adduction. The rest 

of his ocular movements were full. He had a slight left face 

turn. Upon dilated fundoscopy or cycloplegic refraction, the 

final correction was +1.5 dioptres in both eyes. Fundus exam-

ination was normal. His previous MRI was retrospectively re-

viewed which showed an absent left abducens nerve (Figure 

2). Oculomotor nerves were normal bilaterally and lateral rec-

tus mucles were symmetrical in both eyes. 

3. Discussion 

Hearing problems in DRS has been reported, with several 

syndromes presenting with congenital hearing loss and DRS 

such as Wildervanck’s cervico-oculo-acusticus syndrome, 

Okihiro syndrome and Bosley-Salih-Alorainy syndrome. A 

retrospective study of 79 patients with DRS found that 22 had 

some form of hearing loss. [7] It has been hypothesized that 

hearing problems are associated with DRS due to associated 

structural auditory malformations in the ears which occur 

alongside ocular malformations. Development of cranial 

nerves and major ear structures occur in week 4-10 of gesta-

tion, hence an insult during this period of gestation might re-

sult in abnormalities of both. There is currently limited litera-

ture on DRS with hearing loss, with most studies focusing 

mainly on characterising the prevalence and types of hearing 

loss in DRS patients. To the best of our knowledge, there has 

only been one other case study reporting on the cochleovestib-

ular anatomy of ear malformations seen in Duane’s [10]. 

By describing a comprehensive audiological review and 

characterising the ear anatomy of a DRS patient with severe 

hearing loss, we hope that this can provide clues to the path-

ogenesis and aberrant embryogenesis of this condition. In-

complete partition type I phenotype has been reported to be 

due to the disruption of microvascular structures supporting 

the cochlear nerve. [11] We are unable to ascertain the sig-

nificance of the uterine haematoma with regards to this. To 

our knowledge, several genes have been associated in DRS 

with hearing loss such as HOXA1 and MAFB. MAFB has 

been associated with inner ear abnormalities in animal stud-

ies [12-15] and there may be a role for genetic analysis alt-

hough there are no other systemic abnormalities of note in 

our patient. 

4. Conclusion 

Hearing loss is associated with DRS. Our case report details 

the specific auditory abnormality associated. It is therefore es-

sential to screen all DRS patients with an audiological evalu-

ation, especially in healthcare systems where newborn hearing 

screen is not routine. Early diagnosis of concurrent hearing 

loss is crucial for timely intervention and proper audiological 

management to ensure proper child development. Likewise, 

patients with audiological abnormalities should also be con-

sidered for routine Ophthalmology examination. We are un-

certain on the significance of the uterine haematoma or 

COVID vaccination as contributory factors, but the timing co-

incides with embryogenesis of the ear and eye. Further work 

to investigate whether there is a common progenitor origin in-

volved in the embryogenesis of ear and eye development can 

help further provide insight into the pathogenesis of DRS. 
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