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Abstract: Vitiligo Is A Systemic Disorder Influencing The Whole Pigmentary System Including Melanocytes In
The Inner Ear. The Loss Or Reduction Of Melanocytes In The Inner Ear May Have A Critical Effect On
Hearing.; Most Vitiligo Patients Are Asymptomatic For Audiological Abnormalities. The Aim Of The Present
Study Was To Evaluate The Auditory Function In Vitiligo Patients. The Study Group Included 15 Cases Of
Various Types Of Vitiligo. Fifteen Age- And Sex-Matched Non Vitiligo Cases Were Included As Controls In The
Study. A Thorough Audiological Examination Including Pure Tone Audiometry, Transient Evoked Otoacoustic
Emission And Auditory Brain Stem Response Were Carried Out In All Patients And Controls. The Result Shows
Decreased Hearing At High Frequencies Which May Indicate More Serious Damage At The Base Of The
Cochlea. Transient Oto-Acoustic Emission Result Shows A Significant Decrease In Reproducibility Percent Of
Emission In The Vitiligo Group. Auditory Brainstem Response Result Shows A Statistically Significant Decrease
Of The Peak | Latency And Increase Of The I-1ll Interpeak Latency In The Patients As Compared To The
Controls.
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I. Introduction:

Vitiligo Is An Acquired Hypomelanotic Disorder Characterized By Circumscribed Depigmented
Macules Or Patches Resulting From The Loss Of Functional Melanocytes And Of Melanin From The Epidermis
[4]. Vitiligo Is Not Transmitted By Simple Mendelian Mechanism And Its Inheritance Pattern Is More
Consistent With That Of A Polygenic Trait [5]. Many Possible Causes Of Vitiligo Have Been Proposed,
Including Stress, Infections, Mutations, Neural Factors, Melatonin Receptor Dysfunction, And Impaired
Melanocyte Migration And/Or Proliferation. In Addition, The Accumulation Of Toxic Intermediate Products Of
Melanin Synthesis [6], The Breakdown Of Free Radical Defence [7] And The Build Up Of Excessive Quantities
Of Hydrogen Peroxide [8] Have All Been Suggested To Result In The Self-Destruction Of Pigment Cells.
Although Loss Of Melanocytes From The Skin Is Almost Always The Primary And Initial Symptom In Vitiligo,
Other Pigment Cells In The Body Can Be Affected.

Melanocytes Are Located In The Inner Ear [3] And Vitiligo Associated Auditory Problems Have Been
Reported In Some Patients [10,1]. Damage Can Also Occur To Melanocytes Within The Eye. The Affection Of
Extracutaneous Melanocytes In Some Vitiligo Patients Suggests That Systemic Immunological Reactions
Directed At Pigment Cells Might Play A Role In The Development Of The Disease [4].

Need For The Study

Although The Loss Or Reduction Of Melanocytes In The Inner Ear May Have A Critical Effect On
Hearing, Most Vitiligo Patients Are Asymptomatic For Audiological Abnormalities. Melanocyte Distributions
And Melanocyte-Associated Diseases Differ, However, In Various Racial Groups. To Date, There Have Been
Very Few Studies Of Hearing Loss In Asian Patients With Vitiligo, And No Analysis Of Any Relationship
Between Hearing Loss And Severity Of Vitiligo. We Therefore Assessed Differences In Hearing Parameters
Between Indian Vitiligo Patients And Normal Indians.

Objective Of The Study:
The Aim Of The Present Study Was To Evaluate The Auditory Function In Vitiligo Patients To Detect
Possible Subclinical Abnormalities Of The Auditory System In Comparison To Healthy Persons.

Subjects And Methods

This Study Was Conducted In The Department Of Otorhinolaryngology, Guwahati Medical College &
Hospital, Guwahati Between April 2016 To June 2017. All Subjects In This Study Were Submitted To A Full
History Taking, General Medical And Skin Examination, Otological History And Otological Examination.
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Patients Suffering From Metabolic, Vascular Or Autoimmune Diseases Or Any Systemic Disease Like
Tuberculosis Were Excluding. Hearing Assessment Was Conducted In The Audiology Unit Of The Hospital.
Conventional Pure-Tone And High-Frequency Audiometric Tests Were Obtained, And Pure-Tone Average
Hearing Thresholds Were Calculated For 30 Consecutive Cases Of 10 To 20 Years (Mean Age Of 15.6 Years)
With Vitiligo And 30 Sex- And Age-Matched Controls.

Transient Evoked Otoacoustic Emission (TEOAE) Using Condensation Click Stimulus At Intensity
Equal To 70 Dbspl. The Software Determined The Amplitude Of TEOAE In Three Frequency Bands (1, 2, 3
Khz). The Analysis Was Also Performed For The Amplitude And Reproducibility Percent. Auditory Brain Stem
Evoked Response (ABR) Was Performed Also With The Following Parameters:

Stimulus: Rarefaction Click With A Duration of 100 Msec.
Filter: 150-3000 Hz. Time Window: 10 Msec. Intensity: 90 Db N HL Number Of Sweeps: 2000.
Rate: Regular Repetition Rate At 27.7pulses. Absolute Latencies Of Wave 1,111 And V And Interpeak Latencies
I-111, 111-V And |-V At Regular Repetition Rate. Also, Absolute Latency Of Wave VV At High Repetition Rate
Was Recorded.

Statistical Analysis:

Pure-Tone Audiometry, Auditory Brainstem Responses, And TEOAE Results Were Compared
Between The Vitiligo And Control Groups And Using Student’s T-Test And Pearson’s Correlation Coefficient.
All Statistical Analyses Were Performed Using SPSS Software (Version 12.0; SPSS Inc.; Chicago, IL). AP
Value < 0.05 Was The Threshold Of Significance.

Il. Results:

Using Pure Tone Audiometry, We Found That Hearing In The Right Ears Of The Vitiligo Group Was
Significantly Lower Than In The Control Group At 125 Hz, 1,000 Hz, 4,000 Hz, 6,000 Hz, And 8,000 Hz (P <
0.05), And That Hearing In The Left Ears Of The Vitiligo Groups Was Significantly Lower Than In The
Control Group At 1,000 Hz, 2,000 Hz, 4,000 Hz, 6,000 Hz, And 8,000 Hz (P < 0.05).

Reduction Of Transient Evoked Otoacoustic Emission Amplitude Was Statistically Significant At 4
Khz In Patients With Vitiligo (P = 0.023). There Was No Significant Difference In Reproducibility, Stimulus
Intensity, Stability, And Average Transient Evoked Otoacoustic Emission Amplitudes In Patients With Vitiligo.
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Figure 1. Comparison Of Conventional Pure-Tone And High Frequency Audiometry Results In Patient And
Normal Group.
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Figure 2. Comparison Of Transient Evoked Otoacoustic Emission Signal-To-Noise Ratios In Patient And
Control Group.
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When We Compared Auditory Brainstem Responses, We Found That, In Right Ears, The Cases Showed
Significant Decreases In Wave | And Wave |1l Latencies And Significant Increases In Third Amplitude And
Interpeak Latencies I-111 And I-V (P < 0.05). For Left Ears, The Disease Group Showed A Significant Decrease
In Wave | Latency And Significant Increases In Interpeak Latencies I-111 And I-V (P < 0.05) Compared With
The Normal.

L (Msec) L i (Msec)|L v (Msec) [A | (Mv) Ay Mv) Ay (Mv) Ly (Msec)|Lin.v (Msec)L,.v (Msec)
Normal Subjects||1.56 + 0.173.70 + 0.17 [5.60 + 0.23[0.28 + 0.12[0.28 + 0.14]0.26 + 0.13|2.13 £+ 0.15 [1.90+0.14 [4.04 £0.21
Vitiligo Patients [[1.60 + 0.07|3.84 + 0.18 |5.68 + 0.22[0.25 + 0.130.24 + 0.110.27 + 0.12[2.23 + 0.15 [1.83+0.14 [4.07 +0.20
Table 1. Comparison Of ABR Parameters Between Vitiligo Patients And Normal Subjects For Right-Ear
Stimulation.

L, (Msec) |L i (Msec)[L v (Msec) fA | (Mv)  [A i Mv) A v (Mv) (L (Msec)|Ly-v (Msec)|L.v (Msec)
Normal Subjects|[1.56 + 0.173.71 + 0.17 [5.62 + 0.21[0.30 + 0.12[0.26 + 0.14[0.29 + 0.13]2.15 + 0.11 [1.89+0.15 [4.05+0.18
Vitiligo Patients [[1.57 £ 0.10[3.81 £ 0.19 [5.66 + 0.200.28 + 0.15[0.26 + 0.16[0.31 + 0.14[2.13 £ 0.49 [1.76 +0.40 [3.89 +0.88

Table 2 Comparison Of ABR Parameters Between Vitiligo Patients And Normal Subjects For Left-Ear
Stimulation

I11. Discussion:
Pure Tone Audiometry: Using Pure Tone Audiometry, We Found That Average Hearing Thresholds In The
Control Group Were 7.12 Db In Right Ears And 7.52 Db In Left Ears. In Comparison, Thresholds In The
Vitiligo Group Were 9.69 Db In Right Ears And 10.18 Db In Left Ears. Although All Subjects Were Within
Normal Hearing Ranges, We Found That Hearing Decreased At High Frequencies In The Vitiligo Group
Compared With The Control Group. Decreased Hearing At High Frequencies May Indicate More Serious
Damage To The Stria Vascularis, Especially To Intermediate Cells At The Base Of The Cochlea. In
Correlations Of Auditory Sensation Areas And Optimal Frequencies Of Basement Membranes, High
Frequencies Are Recognized At The Base Of The Cochlea, Whereas Low Frequencies Are Recognized Toward
The Apex.

Transient Oto-Acoustic Emission (TEOAE): Using Another Audiologic Test For Evaluation Of Cochlear
Function (TEOAE,) Revealed A Significant Decrease In Reproducibility Percent Of TEOAE In The Vitiligo
Group. The Reproducibility Percent Was 33.3 In The Study Group Compared To 98% In The Control Group.
Significant Differences In TEOAE At Different Frequencies Were Also Detected. In A Study By [2] The Mean
Of The Whole Reproducibility Percentage Was 49% For Vitiligo Group With More Than 10 Years Duration.
The Lost Cochlear Emission In Vitiligo Group Was Explained Previously By [13]. They Stated That Hypo
Pigmentation Disorders For A Long Duration May Lead To Degeneration Of The Outer Hair Cells Beginning
From The Basal Turn Of The Cochlea While Inner Hair Cells Remain Structurally And Functionally Intact.

Auditory Brainstem Response (ABR): Patients With Vitiligo Have Found A Statistically Significant (P <
0.01) Decrease Of The Peak | Latency And Increase Of The I-1ll Interpeak Latency In The Patients As
Compared To The Controls. It Is Explained That The Decrease Of First Peak Latency To Be Due To Numerical
Decrease Of Active Melanocytes In The Inner Ear Resulting In An Impairment Of The lon Exchange Between
The Endolymph And Perilymph With Disturbance Of The Transduction Of The Auditory Stimuli In The Inner
Ear. The Increased I-11l Interpeak Latency Is Explained To Be Due To Abnormal Synaptic Activity And
Transmission Of The Action Potential From The Auditory Nerve To The Superior Olive. Similarly, A
Statistically Significant Decrease Of Wave | Latency Was Found. It May Be Due To Cochlear Lesion Present In
All Melanin Deficient Patients.

IV. Conclusion:
Vitiligo Has An Effect On Cochlear Function And The Affection Is Usually Asymptomatic For Long
Time. Extended High Frequency Audiometry Has An Advantage In Detecting Early Minute Affection In The
Auditory Sensitivity. TEOAE Is A Valuable Tool In Detection Of Minimal Cochlear Lesion. Our Result
Support Electrophysiologic Changes In ABR In Vitiligo Patients More Apparent Than That Of Pure Tone
Audiometry.
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