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Abstract 

Vitiligo is a pigmentary disorder with absence of functional melanocytes in the affected area. Melanocytes 

originate from neural crest and migrate to rest of the body in a cephalo-caudal manner in the embryonic life. Apart from 

epidermis and hair bulb in skin, they are also present in leptomeninges, inner ear, retina and uveal tract. In the inner ear 

melanocytes are present in endolymphatic sac, hair cells, vestibular organ and striavascularis. 

Vitiligo is not just skin deep and is also responsible for subclinical hypoacusis in majority of patients. Patients 

suffering from vitiligo affecting the head and neck region at the time of origin are more prone to the auditory dysfunction. 

Leucotrichia is another association with asymptomatic sensori-neural hypoacusis. This is due to the loss of melanocytes 

which have a protective role in inner ear. TEOAE and Pure tone audiometry can be used effectively for screening patients 

and these patients should be informed regarding the noise exposure and ototoxic drugs. 
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1. Introduction 

Vitiligo is an autoimmune disorder of 

hypopigmentation, characterised by localized and/or 

generalized depigmentation of the skin with or without 

mucous membrane involvement. Incidence of the disease is 

approximately 1-2% of the world population [1]. 

The disease is characterised by hypopigmented 

patches distributed over the body in either symmetric or 

asymmetric pattern. 

The imperative of the disease is highlighted from the time 

of Vedas in our country. 

Various studies have been performed to know to 

exact etio-pathogenesis of the disease. Multiple theories 

like genetic, autoimmune, neural and free radical damage 

etc have been proposed [2]. 

Human melanocytes are derived from neural crest 

cells and the damage to these cells are most evident on the 

skin, but melanocytes present in other organs like retina, 

uvea, leptomeninges and inner ear may also bear the brunt 

of this destruction[3-8].  

In the inner ear melanocyte are believed to play a 

role in development and normal functioning of 

striavascularis which helps in formation of endolymph[7]. 

Association of various disorder of hypopigmentation with 

acoustic abnormalities like Wardenburg’s syndrome, 

Albinism, Aleizandrini syndrome and Vogt-Koyanagi-

Haradasyndrome are witness to the endocochlear electro-

physical role of melanocytes [9,10]. Studies claim 

difference in levels of noise induced hypoacusis in white 

and black population due to the difference in melanin 

content[11,12,13]. 

Our study is a case control prospective study to 

determine the prevalence of sensorineural hearing loss in 

vitiligo patients. 

 

2. Method 

2.1 Inclusion criteria: Vitiligo patients with age and sex 

matched healthy controls 
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2.2 Exclusion criteria:  

Hearing loss due to 

trauma/drugs/infection/surgery/Miniers disease  

Other autoimmune/ neurological/ metabolic 

disorder 

Systemic disease like hypertension/Diabetes 

mellitus 

No family history of hypoacusis 

After gaining the approval of institutional ethics 

committee, a prospective case control study was undertaken 

in 50vitiligo patients. Control consisted of healthy, age and 

sex match volunteers, from April 2016 to Jan 2017 at Dr 

D.Y. Patil Medical college and hospital, Nerul, Navi 

Mumbai.  

A well-informed consent was taken from the study 

group, after a detailed discussion regarding the purpose of 

study and methodology. After enquiring about the onset of 

the disease, areas involved treatment and family history, a 

detailed dermatological examination was taken. Patient 

from dermatology OPD were referred to ENT department. 

The Audiologist was unaware of the patient group and 

carried out tuning fork tests, Pure tone audiometry, transient 

evoked otoacoustic emission (TEOAE). TEOAEs were 

recorded at and amplitude of 1,2,3 kHz, and reducibility 

percentage was recorded. 

Average pure tone hearing threshold (APT-HT) 

were calculated in each patient. The degree of hearing loss 

was calculated using Clarks scale: minimal >16-25 dB; 

mild > 25-40 dB; moderate > 40-55 Db; moderate to severe 

> 55-70 Db; severe > 70-90 Db and > 90 dB profound.  

All data was statistically analysed using student’s 

T test. A p value of less than or equal to 0.05 was 

statistically significant.  

 

3. Results 

Table 1 shows gender and age distribution in 

vitiligopatients.Two groups of age and sex matched 

consisting of 50 each were taken.There were 21 males and 

29 females with a ratio of 1:1.3. 

Table 1: Gender and Age distribution details 

Age of 

onset(years) 
Male Female Total Percentage 

0-20 6 16 22 44 

21-40 9 9 18 36 

41-60 4 5 9 18 

61-80 2 1 3 6 

Total 21 29 50 100 

 

Type of vitiligo with acoustic characteristic is 

given in Table 2. Conductive deafness was not observed in 

any patient. Hypoacusis in vitiligo group was 34% (17 

patients) and in control group was 4% (2 patients). 

Unilateral sensorineural deafness was noted in 6 patients 

and bilateral in 11 patients.Family history was positive in 

32% (16 patients) of vitiligo. Leukotrichia was positive in 

34% (17 patients). 

 

Table 2: Type of vitiligo with acoustic characteristic 

Type of Vitiigo 
Hypoacusis 

Bilateral 

Hypoacusis 

Right ear 

Hypoacusis 

Left ear 

Vitiligo with 

Hypoacusis 

Vitiligo with 

Normal 

hearing 

Frequency of 

vitiligo type 

Percentage of 

hypoacusis 

Vulgaris 6 2 - 8 10 18 44.44 

Focal 2 - 2 4 2 6 66.66 

Segmental 1 - - 1 18 19 5.26 

Universal 1 1 - 2 2 4 50 

Acrofacial 1 - 1 2 1 3 66.66 

Total 11 3 3 17 33 50  

The site of origin and association between hypoacusis is depicted in Table 3. Most common site of origin was 

mucosa (15 patients). Vitiligo of head and neck was strongly associated with hypoacusis(58.33%). 
 

Table 3: Association between origin site and hypoacusis 

Site of origin 
With 

hypoacusis(17) 
With normal hearing(33) Frequency at origin site Incidence at each site % 

Head and neck 7 5 12 58.33 

Upper limb 1 3 4 25 

Lower limb 2 6 8 25 

Mucosa 4 11 15 26.67 

Trunk 3 8 11 27.27 

Average pure tone hearing threshold in each ear of all patients is represented in Table 4. 
 

Table 4: Average pure tone hearing threshold in each ear of all patients 

Frequency 
Right ear: Vitiligo 

Mean±SD 

Right ear: Control 

Mean±SD 

Left ear: Vitiligo 

Mean±SD 

Left ear: Control 

Mean±SD 
P value 

500-2000 Hz 10.32±3.59 10.13±2.21 10.26±2.23 10.19±2.43 0.067 

250-8000 Hz 16.79±5.36 10.52±2.29 15.93±6.17 9.93±6.10 0.039 
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A higher APT-HT was noted in patients suffering 

from vitiligo as compared to control group. This data was 

statistically significant with a p value of 0.039. TEOAE 

reproducibility was reduced in vitiligo patients(41.5%) as 

compared to normal patients(96%).   

 

4. Discussion 

Vitiligo is a pigmentary disorder with absence of 

functional melanocytes in the affected area. Melanocytes 

originate from neural crest and migrate to rest of the body 

in a cephalo-caudal manner in the embryonic life [14,15]. 

Apart from epidermis and hair bulb in skin, they are also 

present in leptomeninges, inner ear, retina and uveal tract. 

In the inner ear melanocytes are present in endolymphatic 

sac, hair cells, vestibular organ and striavascularis[16,17].  

The variations of melanocyte-melanosome content 

in inner ear of individuals of various races and their 

correlation with their constitutional colour has been studied. 

The semi-conductive property of melanin has 

brought to light its role in converting energy state into 

molecular vibration and rotation and its ability to response 

to phonic, electrical stimulation and acoustics[18]. Apart 

from these functions, melanocyte helps in normal 

development of striavascularis[9] and has 

angioprotectiverole in cochlea which maintains 

endolymphatics homeostasis and is crucial for hair cell 

survival[19]. 

In vitiligo a synchronous loss of melanin activity 

has been found in the affected area and inner ear. Loss of 

functional melanocytes increases the vulnerability of the 

inner ear to various damaging factors due to the absence of 

homeostasis and angioprotective function[20,21]. 

A study by Garber et al has noted increase incidence of 

auditory seizures, auditory fatigue and hearing loss in 

patients with reduced inner ear melanin content[22].  

In our Study there was a female preponderance, 

with the Male to Female ratio being 1:1.3. This may be due 

to increased cosmetic concern of the latter group. A study 

reported by Hann et al showed comparable results 

(1:1.6)[23]. Maximum number of cases (44%) was noted in 

first two decades of life with gradually diminishing in 

geriatric population. Various studies have noted maximum 

incidence below 19-30 years of age[24,25].  

The most common type of vitiligo observed in 

study cases was Segmental vitiligo (19 patients) followed 

by vulgaris(18 patients). Maximum hypoacusis was present 

in acrofacial and focal type of vitiligo and least in 

segmental type. In a study performed by Sharma et al, 

generalised vitiligo was associated maximum with 

hypoacusis as compared to other clinical variants [4,26]. 

 

In our study 34% of vitiligo patients were 

suffering from subclinical sensorineuralhypoacusis. 

Incidence of hypoacusis in control group was 2% which 

was sensorineural type. Conductive hearing loss was not 

found in any patient group. The incidence of sensorineural 

hearing loss in patients suffering from vitiligo has been 

reported as 16%,18.89%,68% and 38%[10,4,27,28]. 

Unilateral involvement was noted in 6 patients(35.2%) 

whereas bilateral was noted in 11 patients(68.6%). 

Researchers have reported 25% and 75%, and 36.9% and 

63.1% respectively [29,30]. 

The most common site of origin encountered in 

our study was mucosa (30%). Vitiligo originating from 

head and neck was most closely associated with 

hypoacusis(58.3%).We noticed that 90% of patients with 

hypoacusis had leucotrichia. Leaucotricia  was present in 

34% of vitiligo patients as compared to 44.3% of patients 

noted in a study by Akay et al[10]. Family history positivity 

was seen in 32%, others have found it in 37.5% and 27.5% 

respectively. 

Our study shows a statistically significant(p 

value=0.039),APT-HT value(250-8000 Hz)in vitiligo 

patients as compared to the control group. However in 

frequencies of 500-200 Hz APT-HT was statistically not 

significant. Fleissig et al and Sharifian et al[28,29] 

compounded similar observation in term of APT-HT in 

their study. Thus we can say that the relative sparing of 

speech frequency in vitiligo patients explains their 

asymptomatic hypoacusis. 

The TEOAE reproducibility % was 41.5% and  

96% in vitiligo and normal patients respectively which was 

similar to reproducibility % reduction noted by Shalaby et 

al(33.3%) and Bassiouny et al(49%).This observation 

indicates a loss of cochlear emission in vitiligo 

patients[27,31,32]. 

 

5. Conclusion 

Vitiligo is not just skin deep and is also 

responsible for subclinical hypoacusis in majority of 

patients. Patients suffering from vitiligo affecting the head 

and neck region at the time of origin are more prone to the 

auditory dysfunction. Leucotrichia is another association 

with asymptomatic sensori-neural hypoacusis. This is due 

to the loss of melanocytes which have a protective role in 

inner ear. TEOAE and Pure tone audiometry can be used 

effectively for screening patients and these patients should 

be informed regarding the noise exposure and ototoxic 

drugs. 
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