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Background and Objectives
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Tinnitus is a common symptom in otolaryngology. While

there have been some animal studies of unique findings in auditory brainstem response (ABR),
there have not been much reports related to ABR waves and tinnitus. Recently, some human
studies have been reported on the specific characteristics of ABR wave in tinnitus patients. In
this study, we compared waveform characteristics of the tinnitus ear with those of non-tinni-
tus ear in unilateral tinnitus patients.

Subjects and Method A retrospective review was carried out for 101 patients, who had been
enrolled from January 2011 to April 2016 for the treatment of unilateral tinnitus. ABR param-
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eters between the tinnitus ear and the normal ear were compared. The entire population was di-
vided into two groups, a right tinnitus group and a left tinnitus group, and each group was com-

Latency delay and amplitude differences were observed in the ipsilesional wave 11,
but the ratio differences were not significant. The right tinnitus patient group showed an increased
amplitude but no latency delay in the wave III and V. The left tinnitus patient group showed a
latency delay in the wave I, 111, and V and a decreased amplitude difference in the wave III.
When the ABR waveform of unilateral tinnitus patients were compared inter-
aurally, different ABR characteristics were observed between the right and left tinnitus. This may
raise the possibility of a different pathophysiologic mechanism between the right and left ear.
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Table 1. Demographics and audiologic feature
Total (n=101) Rt. finnitus (n=43 Lt. finnitus (n=58) p-value
Demographics
M:F ratio 0.74 0.59 0.87 0.417
Age (year) 46.00+16.42 45.16+16.29 46.62+16.62 0.661
Normal hearing 27 (26.70%) 15 (34.88%) 12 (20.68%) 0.119
Onset (month) 14.89 +£27.67 18.78+36.63 12.07+18.60 0.233
Tinnitogram
Pitch (kHz) 5.10+£3.15 524+3.13 4.98+3.20 0.711
Loudness (dB HL 6.17+6.75 7.51+£8.19 5.05£5.09 0.102
MML (dB SL) —0.15£9.66 -0.90+£8.31 0.51£10.79 0.556
Pure tone thresholds (dB
Ipsilesional 1 kHz 13.72+9.51 15.09+11.18 0.520
Ipsilesional 2 kHz 17.21+13.50 18.62+13.37 0.603
Ipsilesional 4 kHz 23.60+18.33 27.16+18.80 0.345
Contralesional 1 kHz 12.79+8.68 14.22+10.16 0.458
Contralesional 2 kHz 16.74+14.13 17.84+13.47 0.692
Contralesional 4 kHz 23.26+19.26 26.29+18.34 0.423
M: male, F: female, MML: minimal masking level, Rt.: right, Lt.: left
Table 2. Audiologic feature: pure tone audiometry Table 3. Auditory brainstem response parameters in all patient
Ipsilesional Contralesional p-value (n=101)
A) All patient Ipsilesional  Conftralesional  Difference p-value
1kHz  14.50+10.47 13.61+9.54 0.026 Latency difference (ms
2kHz  18.02+13.38 17.38+13.70 0.197 ' 1442002 1.420.11 001009 0.120
4 kHz 25 64+18.59 25.0018.70 0.254 1l 3.66+0.19 3.60+0.16 0.05+0.14  0.001
B) Right finnitus group \ 5.55+0.26 5.53+0.25 0.01+0.08 0.125
1kHz 13724951 12.79+8.68 0.146 Interpeak latency (ms)
2 kHz 17.21+13.50 16.74+14.13 0.511 1= 2.21+0.17 2.17+0.16 0.03+0.15 0.014
4 kHz 23.60+18.33 2396+ 19.26 0.691 -V 1.89+0.18 1.92+0.19 —-0.03+£0.13  0.004
C) Left tinnitus group Y% 4.10+£0.25 4.10+£0.25 0.00+0.11 0.912
1 KHz 15.09411.18 14.92410.16 0.096 Amplitude difference (peak to frough) (uV)
2 kHz 18.62+13.37 17.84+13.47 0.268 | 0.26+0.13 0.26+0.15 0.00£0.13  0.757
4 kHz 27.16+18.80 26.29+18.34 0.248 Il 0.29+0.12 0.31+0.13 -0.02+0.12  0.038
\% 0.49+0.17 0.48+0.17 0.01+£0.17 0.512
/1 1.45+1.17 1.66+1.60 —0.21+£1.47 0.150
8 71K, oA =g Aols frefRt Aot A V/I 287+433  277+302  0.10+338 0756
A] FoktH(Table 1).
AA gAE ez ¥ S0 1 39 &3S vl Ho® {oskA A% ATHp=0.001)(Table 3). AA =
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Table 4. Auditory brainstem response parameters in right tinnitus
patient (n=43)

Table 6. Auditory brainstem response parameters in normal hear-
ing tinnitus patient (n=27)

Ipsilesional  Contralesional  Difference  p-value Ipsilesional  Contralesional  Difference  p-value

Latency difference (ms) Latency difference (ms)

| 1.43+0.14 1.44+0.12 —0.01£0.08 0.189 | 1.38+0.10 1.38+0.09 0.00£0.08 0.813

Il 3.62+0.17 3.63+0.15 0.00£0.11 0.716 Il 3.60+0.15 3.55+0.14 0.04+0.09 0.015

\% 5.54+0.23 5.55+0.20 —0.01+£0.08  0.430 \% 5.45+0.21 5.44+0.19 0.01+0.09 0.300
Interpeak latency (ms) Interpeak latency (ms)

1=l 2.19+0.14 2.18+0.15 0.11£0.10  0.499 1=l 2.22+0.12 2.17+0.14 0.04£0.09 0.023

n=v 1.91+0.18 1.91+0.15 0.00+£0.12  0.808 n=v  1.85+0.15 1.88+0.13 —0.03+0.10 0.134

5% 4.11+£0.22 4.10+0.21 0.00£0.11 0.700 1=V 4.07+0.22 4.05+0.19 0.01+0.10 0.471
Amplitude difference (peak to trough) (uV) Amplitude difference (peak to trough) (uV)

| 0.28+0.12 0.26+0.16 0.02+£0.15 0.326 | 0.34+£0.12 0.37£0.16 -0.02+0.15 0.358

1l 0.34+0.13 0.30+0.13 0.04+0.11 0.018 1l 0.35+0.13 0.37+0.14 -0.02+0.14  0.328

\ 0.55+0.20 0.47+0.16 0.08£0.16  0.001 \% 0.55+0.17 0.52+0.17 0.02+0.17  0.404

/1 1.49+1.22 1.58+1.28 -0.08+1.11 0.620 i/l 1.13+0.56 1.15+0.63 —0.02+0.86 0.865

V/I 2.41+1.83 2.82+3.06 —0.41+£3.06 0.385 V/I 1.86+1.10 1.77+1.23 0.09+1.52 0.751

Table 5. Auditory brainstem response parameters in left tinnitus
patient (n=58)

Ipsilesional  Contralesional  Difference  p-value

Latency difference (ms)

| 1.45+0.10 1.41+0.11 0.03+0.09  0.003

i 3.68+0.20 3.58+0.16 0.09+0.15  0.000

\% 5.55+0.27 5.55+0.28 0.03+£0.08  0.006
Interpeak latency (ms)

1=l 2.23+0.19 2.17+0.17 0.05+0.17 0.015

n-=v  1.87£0.19 1.93+0.55 -0.06+£0.13  0.001

Y% 4.10+0.27 4.11+0.27 0.00+0.11 0.646
Amplitude difference (peak to trough) (uV)

| 0.24+0.13 0.26+0.14 —0.02+0.12  0.139

Il 0.25+0.11 0.32+£0.13 —0.07£0.10  0.000

\% 0.44+0.13 0.49+0.17 -0.04+£0.16  0.057

/1 1.41+£1.15 1.72+1.81 -0.30£1.69 0.172

V/I 3.22+5.49 2.73+£3.02 0.48+3.57  0.304
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