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in High Frequency Hearing Loss
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Department of Otolaryngology, College of Medicine, Inje University,
Pusan Paik Hospital

= Abstract =

Brainstem evoked response audiometry(BERA) is the most reliable objective method to
determine the degree of hearing acuity by stimulation with click sound, but it represent the
status of higher frequency area. So there is not any problem in flat type hearing loss but are
some problems to determine the hearing level in ascending and descending type hearing
loss.

Author evaluated frequency at which the threshold level of pure tone audiometry
corresponds with that of BERA, and determined the hearing threshold level of the other
frequencies with the results of acoustic reflex threshold(ART) for accurate evaluation of the
hearing threshold level in the functional or maligering hearing loss is suspected.

The obtained results were as follows 3

1) The frequency of PTA at which the hearing threshold level of BERA is concurrent with
that of PTA was between 2~3KHz as 58.7%, and was between 2~4KHz as 80.8%, and the
ratio concurrent with PTAb(average PTA of 1, 2 and 4KHz) was 42.6%.

2) The larger difference of pure tone threshold level between 4KHz and 1KHz(DPy-xu.),
the larger difference between threshold of BERA and that of PTA at 1KHz. And about 60dB
of DPy~u: revealed 40dB difference between threshold of BERA and that of PTA at 1KHz.

3) The latencies of wave V of BERA at the sound level of threshold, threshold+10dB,
threshold +20dB, threshold+30dB and threshold+40dB in normal were longer than those of
high frequency hearing loss, but vice verse at threhold+50dB and 95dB SPL.

4) The higher threshold level, the shorter latency of wave V at the threshold of BERA,
but vice verse at 95dB SPL.

5) According to the DPu~im, the latencies of wave V were longer in the cases of 41dB
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or more DPy~xu: than those of 40dB or less DPu~iu: But there was no statistical significance
(p=0.19).

6) The acoustic reflex thresholds(ARTs) according to sound frequencies in normal hearing
persons tended to increase as frequency increase, and there was no difference between ART
of ipsilateral reflex and that of contralateral reflex.

7) Compared with normal hearing persons, the degree of difference between ART and PTA
in the patients with high frequency hearing loss decreased significantly, and this difference
was apparent as frequency increase. On the other hand, the degree of difference between ART
and PTA of recruitment positive ears is smaller than that of recrujtment negative ears by
short increment sensitivity index(SISI) test, with statistically significant ipsilateral reflex of

2KHz(p<0.10) and contralateral reflex of 2KHz(p<0.10) and 4KHz(p<0.05).
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Table 1. The frequency of PTA at which the hearing threshold level of BERA is concurrent with that
of PTA
(N=117ears)
Freq.(KHz) 1 15 2 25 3 35 4 45 PTA, PTA,
No. of Ears 7 15 29 24 27 13 17 4 31 58
(%) 61 (110 (213) (176) (198) (96) (125) (29) (228) (426)

*PTA, : average threshold of 0.5, 1 and 2KHz, and PTA, : of 1, 2 and 4KHz

Table 2. Influence of the difference of pure tone thresholds between 4 and 1KHz on the BERA
threshold
DPu-kn:(dB) ~10 ~20 ~30 ~40 ~50 ~60 65~
BERAw-PTAwi(dB)  20%84 85194 152483 204+121 309%130 403191 425+94
(n) (5) (24) (21) (21) (23) an (6)

*DPu~1ki:(dB) : difference of the pure tone thresholds between 4 and 1KHz
BERAw..PTAxs: : difference of threshold of pure tone at 1 KHz and BERA

- 984 -



Clin. Otol. 4:2, 1993

Table 3. Latency of wave V of BERA in normal and in high frequency hearing loss compared to the
difference between the PTA threshold of 1KHz and 4KHz

Latency Sound intensity
(M#SDmsec) BERAw  Thrt10dB Thr+20dB Thr+30dB Thr+40dB Thr+50dB 95dB SPL
Normal
<n°=";; 795040 7255047 689+020 643%0.00 630£017 566£019 572+0.19
pppL  OBEOST GMSEOST GISHO3L 60BHOSI 590:032 580E018 G11:053
(n=71) (=14) (1=19) (n=22) (n=23) (n=14)  (n=65)

*BERAu, - threshold of BERA, Thr+10dB : 10dB above the threshold

HF-HL : high frequency hearing loss
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Fig. 1 Latency of wave V of at threshold of

BERA in high frequency hearing loss
compared to the difference between the
PTA threshold of 1KHz and 4KHz(*DPu-
xi: - difference of pure tone threshold
between 4KHz and 1KHz).

H 69 Zol FuFW ARTE FT3HWHAME
0.5KHzol A 75.5dB, 1KHzoll4l 80.3dB, 2KHz
oA 84.6dBH L, o) &ubAbE 0.25KHz0l A
71.5dB, 0.5KHz°1 4 74.9dB, 1KHz1 A 80.5dB,
2KHzol 4 79.1dB, 4KHzol A 82.3dB% 3159}

Table 4. Latency of wave V of BERA at the sound level of threshold and 95dB SPL

Latency of Threshold of BERA(dB)
wave V (mec) 30~ 40~ 50~ 60~ 70~ 80~ 90~
VL 8.36+1.02 813+0.78 6.97+050 7111046 7.04+0.67 6.56+0.50 6.94+0.73
VLes 5.80%0.17 5.84+0.24 578+0.26 6.11£0.28 6.25+0.71 6.29£0.32 6.92+0.68

*VLu, Les * latency of wave V of BERA at the sound level of threshold and 95dB SPL
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Table 5. Latency of wave V of BERA at the level of threshold related to the difference of pure tone
threshold between 4KHz and 1KHz

DPu- ik Vios Level of the threshold of BERA
(dB) ~30 ~40 ~50 ~60 ~70 ~80 ~90  Average
~10 6.12+0.57 7.19+0.35 672 6381032 812 7.04+096 7.60 7.04+048
(n=8) (n=4) (=1 (=3) (=D G=2) Gc=1) (=12
~2 590026 9.08  7.36%0.40 6.90£0.35 6.70+0.36 7.47+0.55 6.70+0.99 6.92+1.63 7.01£0.59
(=25 (=1 (=2 (=5 (=10 (n=4) G(=2) ®=3) (=27
~30 6.1410.64 820  6.82£0.09 6.80+0.31 6.90+0.71 6.29+0.53 7.08+0.96 6.86%0.64
(n=22) =1 (=2) (=5 (=9 (=3 r=2 (=22
~50 5.9710.31 7.37£0.70 7.40£0.34 6.79+0.46 6.36+0.16 6.2210.26 7.04%0.47
(n=23) (=8) (n=6) (n=7) (=2) (=2) (n=25)
- 6.11+0.53 860  8.07£0.61 7.19+0.58 7.11+0.55 7.02+0.93 7.12+0.70 7.29+0.63
¥ =) 0=D)  0=2) (=12 (=) 0=2) (=3 (=2
~60 6.29+0.64 7.8010.24 7.45+0.44 7.27+0.49 7.50+0.88 7.08+0.57 7.40+0.49
(n=17) (=3) (=8 (=71 (=2 (=2 (n=18)
61 6.05£0.29 8.72+0.32 7.6810.67 6.60+0.24 740 7.50%0.39
(n=6) (n=2) (n=2) (=3) (=1 (n=8)
Average 6.07£0.46 7.90+0.34 7.88+0.62 7.34+0.47 7.02+0.42 7.05+0.53 6.82+0.73 6.0310.76
(h=124) (=7 (0=4) (1=23) (n=40) (n=34) (n=14) (n=15)
* DPu~ku, - difference of pure tone threshold between 4KHz and 1KHz
VLes - latency of wave V of BERA at the level of 95dBSPL
Table 6. Acoustic reflex threshold(dB) in normal subjects
(N=66 ears)
Method Ipsi Contralateral
Freq.(KHz) 0.5 1 2 0.25 0.5 1 2 4
Right 776186 80.9+81 85.6+8.7 716196 73.6+9.1 794186 79.5+85 82.3+105
Left 738+10.1 79.7£10.1 83.6%7.7 713194 76.1+109 81.6+103 786+7.6 82.2+115
Average  755+94 80.319.1 84.6+83 715395 7491100 80.5+9.5 79.1%8.1 82.3+11.0
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Table 7. Acoustic reflex threshold above the pure tone threshold level in patients with high frequency

hearing loss
Method Tpsilateral < al
Freq.(KHo) 05 1 2 025 05 1 2 4
Right 64750 525t156 530£191 6385135 622%139 65.0+124 521%167 350122
Left  639%120 644152 550%196  621%134 608+133 629+160 5L1%178 367111
A
(g 043290 635Y1S4 5442103  G30LIS5 6154130 640142 5164172 359£167
Group of
YSICH) 6154163 5854183 4734179 592+173 SE4150 5925168 446EI63 IL2EILG
S(le(lg)) 6314127 638+131 60.7£203 636+110 6364107 647130 571182 455+123
Pualie >020 _ >020 <010 >020 _ >020 _ >020 <010 <005

* SISI was not tested in 4 ears.
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DPu-w:7} 60dB B =01 1KHzol A o) &4
A9} BERAY X A= oF 40dB B E=h

3) A4A% A IHEAAN  95dB
SPL, BERA9 X, ¢ X]+10dB, 9 +20dB, &
2] +30dB, <] %] +40dB, 9] %] +50dBoll A
BERA A|Vs}e] Z¥-A12te BERAYA, A+
40dB7HA & Aol MET @A AV
ghe] B AZke], X +50dB ¥ 95dBSPLO
ME ARANA AVe] A& Azl Fgtch

4) AFEe Bzl WE BERA AV
FAE A BERA® R S ZmolME A7
EEFE FRAZL ) gopAe F¥E HIL
o, B2 95dBSPLS A &9 ZEolAME
BERAS 9X7} ¥ &+ % AVl FH A
A=

5) F&AH ngYPs Y9 Aojel w
& BERA AV3e] ¥ AL 95dBSPLY &
9 ZzoldE & Ael7b g, BERAY
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EEKER 4:2,

29 &9 ZEo)ME DPu-wn’t 41dB 0141
ZA¥E 2 oFA BALETG AojAE HYL
YEREH, AAHeE foF FuBAE
AATH(p=0.19).

6) BARHANMY Fu4E ARTE §
Z0AbE 0.5KHzol A 75.5dB, 1KHzolA 80.3
dB, 2KHzol A 84.6dBH X, Wol&utAE 0.25
KHzol M 71.5dB, 0.5KHzo1 Al 74.9dB, 1KHzll
A 80.5dB, 2KHzoI1 Al 79.1dB, 4KHzol Al 82.3
dBE IFHFAFF ARTZ EoHE FES
By F5uAbs w3 wAbe] ARTOE
Aol 7k ATk

7 ARAe) AN gAYy AN
°] ARTS} PTAY Aol F3uAbst v
WAL B £350] asided, o d4e 1
Foerz 245 dAsA. @9 SISIHANY
ol s BFAFel FAA Ast 24U Al
g Aol He AFdgd AN 2w
Absh Wb S AL 2% BEEGo] A AV}
+4< AR ARTS PTAS JA7} e
ZA%E JehhAed, 2KHzY F5uAbe 2,
4KHz9] DS ubAtel A SAHo2 fost
3 53] 4KHzo| WSt N @A 3}
ol& EHcH(p<0.05).

ol4e ANE J1FELE o nLYEH
Baol Mo AYYXE FAsted di E4
o] et Atg s o] Hidle wpojch
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