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Abstract

Wilson’s Disease (WD) is a rare genetic disorder characterized by excessive amount of copper stored in body tissues, especially 
the liver, brain, and corneas of the eyes. Present case study showed otosclerosis in a patient with Wilson’s Disease. Current 
case study highlights the importance of audiological and otological evaluation in such patients.
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Introduction

Copper is a necessary metal in transfer of electron 
reactions and is desegregated in many cuproenzymes 
responsible in mitochondrial respiration, antioxidant 
defense, formation of connective tissues, biosynthesis 
of neurotransmitter and peptide amidation. However, 
surplus amount of copper are toxic because they assist 
the production of reactive oxygen species [1]. One of the 
disorder of copper metabolism with a identified molecular 
defect is Wilson’s Disease(WD) [2]. WD is a rare genetic 
disorder which involves either malabsorption of copper by 
the body or reduced synthesis of ceruloplasmin [3]. The 
most common characteristic feature is of WD is the presence 
of Kayser-Fleischner ring surrounding the cornea [4]. Earlier 
literature has reported systemic and motor signs with 
MRI changes within the brainstem and brain [5]. Thomas, 
et al. [6] reported WD occurs due to ATP7B mutation in 
the chromosome 13q14.3 and it is a autosomal recessive 
disease. Early identification and treatment of symptom 
free WD may be more preferable than the patients with WD 
having moderate to severe neurological symptoms and liver 
failure. Neurological symptoms are mainly due to copper 

toxicity and distinct neuropathological abnormalities [7]. 
Early neurologic symptoms may be lack of attention and 
concentration, poor coordination and slurred speech with 
drooling [8].

Previous investigation has reported hepatic failure, 
neurological symptoms, psychiatric manifestations, speech 
disorders, Kayser-Fleisher rings, abnormal fluid retention 
and jaundice in patients with WD [9-11]. There is a dearth 
of literature which has reported hearing loss in patients with 
WD. Hardin, Barker, et al. [4] highlighted the importance of 
audiological evaluation in patients with WD. They have also 
reported unilateral hearing loss (retrocochlear pathology) in 
patients with WD. Horvath, et al. [12] reported sensorineural 
hearing loss in a patient with WD. There is a need to explore 
hearing issues in patients with WD.

Case Presentation

In present case study a 21 years old male diagnosed 
with WD reported with the complaint of reduced hearing 
sensitivity in right ear. Written informed consent was taken 
from the patient. Patient’s investigation revealed deranged 

https://medwinpublishers.com/OOAJ/
https://portal.issn.org/resource/ISSN/2476-2490
https://medwinpublishers.com/
https://doi.org/10.23880/ooaj-16000241


Otolaryngology Open Access Journal
2

Sanju HK, et al. Otosclerosis in Patient with Wilson's Disease. Otolaryngol Open Access J 2022, 7(2): 
000241.

Copyright©  Sanju HK, et al.

liver function tests, gait defect, slurred speech and presence 
of Kayser-Fleisher rings in the patient. CT scan showed 
atrophic changes in basal ganglia and cerebellar regions. 
MRI images showed increased signal intensity in the globus 
pallidus and putamen. Pure tone audiometry and impedance 
audiometry (tympanometry and reflexometry) were carried 
out at audiology clinic to diagnose type and degree of hearing 
loss. Pure tone audiometry was done using modified version 
of Hughson and Westlake procedure at 250Hz, 500Hz, 
1000Hz, 2000Hz, 4000Hz and 8000 Hz for air conduction 
and 250Hz, 500Hz, 1000Hz, 2000Hz, 4000Hz for bone 
conduction [13]. Impedance audiometry was investigated 
(InteracousticAT235, Interacoustic, Denmark) to carry out 
tympanometry with a probe tone of 226 Hz and ipsilateral 
and contralateral acoustic reflexes thresholds were obtained 
at 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz.

Findings of pure tone audiometry showed mild 
conductive hearing loss in right ear and normal hearing 
sensitivity in left ear (Figure 1). Tympanometry revealed 
As type of tympanogram in right ear and A type in left ear 
where reflexometry revealed absence of acoustic reflex in 
right ear whereas acoustic reflex was present in left ear. 
Right ear audiogram showed a 2KHz BC notch which is the 
characteristic feature of otosclerosis. Rinne test revealed 
negative rinne in right ear. Audiological findings revealed 
otosclerosis in right ear. Explorative tympanotomy was not 
performed as patient was not willing to undergo any surgical 
procedure. Patient was not willing to undergo any treatment 
for hearing loss in right ear.

Figure 1: Audiogram of the patient with Wilson’s disease.

Discussion

There are no researches, to the best of our knowledge, 
that have reported otosclerosis in a patient with WD. The 

outcome of present study revealed otosclerosis in a patient 
with WD. Previous literature has reported sensorineural 
hearing loss in a patient with WD [12]. Hardin, et al. [4] 
also highlighted the importance of audiological evaluations 
among patients with WD who complains of hearing 
impairment, tinnitus and intra aural pressure. Surplus of 
copper in body can lead to hearing loss in patients of WD, 
possibly by immunological reaction [14,15]. Immunological 
abnormalities in patient with WD are caused by liver 
cirrhosis can be the cause of otosclerosis in our study [15]. 
Otolaryngologist and audiologist should evaluate and treat 
hearing loss in these individuals as early as possible.

Conclusions

The present case study highlights the importance 
of detailed audiological and otological evaluation in 
patients with WD. Immunological dysfunction in WD can 
predispose to both sensorineural and conductive hearing 
loss. Early identification and treatment is essential. More 
research is needed to point out the exact mechanism and 
pathophysiology of otosclerosis in WD.
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