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— Abstract —

Sudden Sensorineural Hearing Loss Caused by
Noise Exposure to Intense Sound

Kyoo Sang Kim, Jinsook Kim, Keehyun Park

Industrial Health Research Institute, KISCO
Department of Rehabilitative Medicine, Hallym University College of Medicine*
Department of Otolaryngology, Ajou University School of Medicine®

Sudden deafness may be defined as a sensorineural hearing loss that develops over a
period of hours or a few days. The severity of the hearing loss may vary from mild to
total loss of perception of the most intense sound. The loss of hearing may be permanent,
or the hearing may spontaneously return to normal or near normal. Proposed explana-
tions for sudden idiopathic sensorineural loss revolve primarily around viral or vascular
etiologies.

In addition to noise-induced deafness, which can be divided into a slowly progressive
deafness caused by prolonged intense noise exposure and acute acoustic trauma caused by
a single exposure to very intense sound.

45- and 52-year-old healthy male smokers with no previous otologic history, noted the
acute loss of hearing with tinnitus in his right ear during his unusual intense noise
exposed activities. There were no other associated symptoms of dizziness or visual change.
After several days without improvement, they presented to the department of otolaryn-
gology. Physical examination, neurologic evaluation, and otorhinolaryngologic examination
were essentially within normal limits except for the hearing loss on the right ear. An
audiogram revealed a severe primarily sensorineural sensitivity loss on the right. Routine
laboratory studies were within normal limits. Two patients denied previous barotrauma,
atypical or unusual drug usage, and unusual physical exertion or strain. We observed evi-
dence of cochlear abnormality. The presence of cochlear dysfunction is supported by
acoustic reflex threshold and auditory brain-stem response.
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These findings strengthened the probability of an acoustic trauma origin for the sudden

sensorineural hearing loss.

Key Words @ Sudden hearing loss, Intense sound
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stgt HAPG FPaSeldth 1997 949 22¢ uigt
Helola AAIGE oA A 1 Aol oy
oz sl Ut EEHHAHA AN & A
of 70 dB HL2] #EsAio] sl B8 AAAAA
Aoz Achigtom o} &P HAAHSRT: o3 =
Ax) M E 5 70 dB HLAA 56%, 3 15 dB
HLAIA 88%<2 o5& nkzA 33T AMS
sk 500, 1,000, 2,000 HzollAel Stenger
test e dASFH] At FEHE onidte &
AuHE-g Boh FolE HARle dadadAle
RREAG AZdNT Fold 2Ert BAYE ol
3le A3 (peak pressure, %% -50 daPa, & 15
daPa; static compliance, +& 0.5 ml, = 0.4
ml; canal volume, %3 1.2 cc, FF 1.2 cO=
B, SZTNNAEE dodle 5 FAA9 sen-
sation level 30 dB SL&Z mid-frequency %<
o)A °F 100 dB HLS FETNH} A& 2o Fol
7del eyt AL eniditt. Fulz At
{retrocochlear lesion)& Z@3}l7] $1& acoustic
reflex decay teste =/4°IQth HIHFEvkeAY
A E VI 93171 ¢ 25 60 dB nHLE
Rk Al $49] B A-olA Hole 3t
A [I-Vart H1ZdH AW 2HEE 8%
< gen, AN AAFA] e ARAe |
A Vake] EAIZR vAg HElE By -V
T FEAIe] @&z, IR IAHNA L] FrrEAA
o2 Q¥ AFHRE Fde HF) Vshe] FEAZ
ol XM AFHE H4 A EFFA 4A

Table 1, Sequential hearing thresholds for case 1

€ B3 Kol ACI e dg S
2|3t {2o] 33k} (transient evoked otoaoustic
emissions, TEOAEs)2] Az, FHZeA WAL
6.1 dBe] Z% g Holw, 0-6 kHz Atele] Antzie)
reproducibilitys= 73%, 1 kHzollA 81%2] wrg-&
He oz JEiont, $58 JddHA ¥3ic)
¥ Zo] 88 A} (distortion product otoacoustic
emissions, DPOAEs)d #H&H2 FHFueed 1-2
kHzollA Fdut-e-& Beloy, #Ze] nFagul
3-6 kHzoll A&t £-Zo M whgol JeptA st
(Table 1, Table 3, Fig. 1).

Aot : olHF Ao WA olF X Eet FAPHS
£ 3t FATREE oy TAHHA g 234
& A FUF +F AN} AKAHY o|F &
ot e =2

2 B8 2

X Hoo, dAL 524

Fa ool HH AN

Y 19969 7Y 8 oF 1AW 6kg/cm’
$EZ7] ARAEAZR 158 mm) AAF =g ZHol
ol2dE AAs #a WEEQ25 mm)E ¥ el
2 g &g o8 +F HdA )P (E ErtE
a)) % FHANrE BATAS. ol F, °lF, TFE
g A2 EF T T2 UMTh Al o @
B AUzt dighgd o|u RN Az
B, o]F Ao oluF T St A &IH
U 370l A oo} A RAF-E 3T

unit: dB HL

mean hearing level

date 500 1,000 2,000 4,000 3 divided 6-divided
1997. 9.22 right air (bone) 70(60) 75(70) 60(55) 60(55) 68. 33 66. 67
left air (bone) 5(0) 10(10) 25(20) 65 (60) 13.33 23.33
1997.12.27 right air (bone) 85(70) 80(65) 75(55) 70(65) 80.00 77.50
left air (bone) 10(0) 15(5) 30(25) 65(55) 18.33 27.50
1998. 1. 7 right air (bone) 85(70) 80(75) 70(75) 70(70) 78.33 75.83
left air {(bone) 10(0) 15(5) 35(20) 70(55) 20.00 30.00
1998. 2.25 right air (bone) 80(65) 75(70) 60 (55) 65(65) 71.66 69.17
left air (bone) 5(0) 10(10) 25(20) 65(45) 13.33 23.33
1998. 8. 7 right air (bone) 75(70) 70(70) 60(55) 75(75) 68.33 68.33
left air (bone) 5(0) 10010 25(20) 65 (65) 13.33 23.33
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Fig, 1. a. Puretone audiograms on both ears. b. Spondee thresholds on both ears. c. Distortion prod
uct-grams on both ears. d. Brainstem responses on both ears. (1: right, 2: left)
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A AG(1-2¢ 9 A= AY) e 2AM 2gxed:
B7HE 37 ol EEFVIte A WE wE
TE B8 4™ £5(120 dBA el &)l
RS Ao FAHY & A APA BRI (HA0L
AR AL e AH LA Pkt
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3)/EINL RS 233)/FIUth AAEHA A
e I FolF ol WL BEAHRA Yt
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Table 2. Sequential hearing thresholds for case 2

v B AR dHoz Avhugit ALY E
Wi 500, 1,000, 2,000 HzollAde Stenger
test e IS A7 FEFE vl &
ANreE 2ok o SHHPASRT: A3HY
)M & 85 dB HLAIAM 26%, FHZ= 40 dB
HLelA 96%<] o188 uleA] gt Fold
Axtele N2 nEeEA AZdAE 3
ol7d Aej7t B 9v|de= AY (peak pres-
sure, +& 10 daPa, 3 15 daPa; static com-
pliance, ¥% 0.6 ml, #Z 0.3 ml; canal vol-
ume, ¥+& 1.1cc, #F 1.1 c0) & BEQTh. 5IF2
WAL Al e 2 Aol sensation level &
20-25 dB SL& mid-frequency 9=lA ¢ 110
dB HL®| T2} AXE Koy, 2L 7
FTAE BEHA] st Ful 24 %ol (retro-
cochlear lesion) & Z@3l7] 1§ acoustic reflex
decay test® &4°lth HIHFIHEHH G A A
A Vel dX= 2 100 dB nHL, &2 70 dB
nHLE 2o £& HHGX 9} vjkaizon, F 1
I 2e A4 dAHY EAFH] A& BYY
(Table 2, Table 3).

A3 ol A WA ojfd] X7 HE
ol FA{FL slPot FHHA Y3 2
Aol BUF 25 HAAN e} A4 o[FE TA
st ot

unit: dB HL

mean hearing level

date 500 1,000 2,000 4,000 3 divided 6-divided
1996, 7. 9 right air (bone) 85(NR) 85(NR) 85(NR) 85(NR) 85.00 85.00
left air (bone) 40(35) 4040 35(35) 75(NR} 38.33 44,17
1997. 9.11 right air (bone) 80(70) 90 (NR) 85(NR) 90(NR) 85.00 86.67
left air (bone) 40(20) 50(45) 40(50) 80(NR) 43.33 50. 00
1997. 9.25 right air (bone) 85(65) 90(70) 85(NR) 90(NR) 86.67 87.50
left air (bone) 40{25) 45(35) 40(35) 85(NR) 41.67 49,17
1997.10. 2 right air (bone) 85(70) 90(75) 85(NR) 90(NR) 86.67 87.50
left air{bone) 45(25) 50(45) 40(45) 85(NR) 45.00 51.67
1998. 8.20 right air (bone) 80(70) 90(75) 85(NR) 90(NR) 85.00 86.67
left air (bone) 35(25) 40(45) 35(50) 75(NR) 36.67 43.33

NR ' no response
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Table 3, Diagnostic test results for cases

Case 1 Case 2
Summary Right Left Right Left
PTA 68.33 dBHL 13.33 dBHL 85.00 dBHL 38.33 dBHL
ST(DS) 70 dBHL (56%) 15 dBHL (88%) 85 dBHL (26%) 40 dBHL (96%)
Stenger test - B
Tympanogram A As
AR + + -
Reflex Decay - - - -
ABR + (60 dBnHL) + (60 dBnHL) + (100 dBnHL) + (70 dBnHL)
OAE -

PTA : Pure-tone average threshold, ST(DS) : Spondee threshold {Discrimination score)
AR : Acoustic reflex, ABR : Auditory brainstem response, OAE ' Otoacoustic emission
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