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Background and Objectives The effectiveness of many treatment regimens on acoustic
trauma has been debated, but there is no established treatment yet. The purpose of this
study was to evaluate the efficacy of steroid treatment in acoustic trauma caused by rifles
and to find a critical time limit for the treatment to be effective.

Subjects and Method A retrospective review was conducted for 86 conscripted police-
men (97 ears) who suffered acoustic trauma after rifle exercise. Pure tone audiograms were
compared before and after treatment at 0.5, 1 and 2 kHz (speech-frequency pure tone aver-
age, speech-PTA) and at 4, 6 and 8 kHz (high tone pure tone average, high-PTA). Treatment
consisted of drugs (steroid, ascorbic acid, gingko biloba, dextran) and carbogen therapy. The
patients who came to the hospital after the first 14 days following injury were grouped as
control. Hearing outcomes of patients treated within 3 days and within 7 days were com-
pared to the control. Pre-and post-treatment hearing was compared according to the elapsed
time before treatment.
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the recovery of high frequency hearing when started within 3 days. Speech-frequency seems
to recover spontaneously within 3 days.
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Table 1. Characteristics of acute acoustic trauma due to rifle
shooting noise

Number of cases (%), n=97

Affected side

Right only 31 (36.0)

Left only 44 (51.2)

Both 11(12.8)
Days before start of treatment

7.37+5.7 (mean+SD)

<3 24 (24.7)

4-7 43 (44.3)

8-14 21 (21.6)

15< 9(9.3)
Involved frequency (Hz)

Speech frequency (0.5-1-2 k) 35(36.1)

High frequency (4-6-8 k) 96 (99.0)




Table 2. Speech-frequency pure tone average (0.5-1-2 kHz) and
high tone pure tone average (4-6-8 kHz) of affected ears before
and after treatment (n=97)

Before After Mean
freatment  treatment hearing gain
Speech-PTA (dBHL) 21.7+14.7 129+10.6* 88+10.2
High-PTA (dBHL) 52.3+£18.7 36.1£20.1* 16.2+12.9
#p<0.01, paired t-test. PTA: pure tone average
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Fig. 1. Average hearing thresholds of affected ears before and af-
ter treatment (n=97). Pure-tone thresholds obtained before and
after treatment showed statistically significant differences across
all frequencies (p<0.01). There was inter-frequency difference
between 2 k-4 kHz (p<0.01), and 4 k-6 kHz (p<0.05), both before
and after treatment. 6 kHz was the most severely affected fre-
quency, but there was no statistical difference compared to 8 kHz.
xsignificant inter-frequency difference (p<0.05).
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Fig. 2. Average pure-tone thresholds of non-affected ears before
and after treatment (n=75). Comparison of the pure-tone thresh-
olds obtained before and after treatment showed statistically sig-
nificant differences across all frequencies (p<0.01), although they
were all in normal hearing threshold range. 6 kHz was the mostly
affected frequency, significantly higher than 4 k and 8 kHz
(p<0.05). =significant inter-frequency difference (p<0.05).

Effectiveness of Treatment of Acoustic Trauma l Jung HW, et al.

N

P =9k, 8 kHzo) 9x]9ke] *jol= 74] % 4xqo]
A cHFig. 1), A= Fo] Ha HHFARL= m
A 25 dBHL o]dlglo), A& & 993t odz]e
At A2 ANAE 6 kHzol A th Fu

OfsHA =& AAE EYtHFig. 2).

ol AE AR 2L 247)

19 ol Aze wq SN A ES DN B

AR 2% O T 15~319 Aole] BT, H
o] S

o
AR

2900190EHS.D 4.49), 3% oo A= 9
A2 5 1eo 3YE auet $4oLH(p<00D), 2ot
29 He xolsk gioick 7Y olvhe] ARk 2o} chz
of Hlmele MR 1Y B A7 o He BF
o glglort BAA fole gloln, sshee e o
273 o)t GgieH Table 3)

X2 Al A7lo] e X2 A HEe) vlm

A= A 33k HY2 4~79H0] A =3t FollA 3
oJifol] A|&gt Rt F-oJ51A] W2 AxE HTH(p<0.0D).
e 479 A Emt 8 o] % A mt Abolofl= FAIA
° 72 Fogk Aozt ¢loint. A2 3|E=F(hearing gain)
3Y oy AEFNA A~TUR A BtETE -oJ5kA wokth
(p<0.01). 122 HHE& A7 A AA|7} A FollA] Zo)7t
Ao, HE 3EFL 3 o[y A=A 7 Wk,
8 o] % 2|@tollA] 71 A UcHp<0.01)(Table 4),

. F

Tk AFofl ok fo]Q] AF eFfof] Mg E= &
2 lof| ofgt 7AA &g 2R tAMY &4t &
Aoz 2-g3slo] o] ZojAth? SIS Yo 27|¢]
94 AYYE de dest SF &5 oAYA(dispro-
portionate kinetic sound energy)°l 2l Lojf= o]
TREEY WA 7IAA EAfoleal Fojd 4 gle
o ¥ o ghH | ieEvko 2 AAZ AAWES A7 ¢
I GTE gAHEo R olofd 4= qlrt?

7] 3ol o3t Wo] &4 S| el o=
EH7H 4~6 kHz9| FY Atz Upehfn, 299 7|45 9
B FHRol| e A yepdTiar oA Qlok 1w

nH-J FEA|E E4fo] A of9of A4 g uf
e Ashe UERd? B ATl A% 6 kHz
A5 HAh 33k FY A5t ¢

www,jkorl.org 611



Korean J Otorhinolaryngol-Head Neck Surg 12010;53:609-14

oslile W5 1-5%o] ) ojgtE Ho = Hof
Aol @11t A3k 9o ASYE &
AZE, 712 AtsolA= 4k, 6k
T 8 kHzolA 7MY 2 9A|& BErkal B skl )
t}.”? Ylikoski®] $IFol M= 2 kHz7M = A4 HEol
2~6 kHzol|A 71 43 7|27]8 Hol= FEe HE e
7F 71 Witk ol XEE A4 dA) HE e} v
she, A AFE QB A(impulse) 2 QIgE &l
S (steady—state noise)ol 8| =7k ZAH Z

(e]

59 &
Wohis Ame] £AE Zefdicha & 4 gle
¥ Aol Sl slgld A0 gelolxe] Xw

2 7 SA7} BE Fakso|
A 25 dBHL ols}2 44} Welglon), A& o] mE Fu
ol W odAo) ag RYTHFig, 2, O Qg

PO TR YA o) PASA] THE BEA
2 woltkw FelA glovk AAE A ol AEAele]
22o] 8 11(2.44 m) FITY A9 A1) St & A
Apo] Fael QR £AS o YA Hof WEA F3e #
24 ol b 4 ok Sk Ab2 1 A] ot
4, HheroRNE & ofuxe] of 9677t wbEth” o
e % A B ke PEY 2go w3 4 9L,
FAol g HlHE FEAe] nli] Sl s A
Aol 7] Aol doldein gz, A% A 9
e BT A A el e AAE Gases 4
U Yol Gx|9) 74T Holt Fyolglont WEAQ &
Soll & Aol G7H AAYHOR olod 4 glonE
Aol gl A% el ool M= FolE sl olof

Table 3. Comparison of hearing outcome with control group ac-
cording to elapsed time before treatment

Hearing outcome (dBHL)

Start of treatment

Speech-PTA High-PTA
Within 3 days (n=24) 14.7+8.5 30.2+£24.1*
Within 7 days (n=67) 13.4+11.1 33.9+21.6
No treatment (control)(n=9) 13.3+4.4 41.5+14.5

#p <0.05, Mann-Whitney test. PTA: pure tone average
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Table 4. Speech-frequency PTA (0.5-1-2 kHz) and high-tone PTA (4-6-8 kHz) of 3 treatment groups according to number of days before

treatment

Days before Speech-PTA (dBHL)

High-PTA (dBHL)

treatment (d) Before After Mean hearing Before After Mean hearing
freatment freatment gain freatment freatment gain
<3(n=24) 30.9+£17.9 j . 14.7+8.5 16.2+£12.7 j . 55.7+25.9 30.2+24.1 25.5+13.0 j N
4~7 (n=43) 20.1£14.3 12.7+£12.4 7.4+9.1 52.2+16.5 36.0+20.1 16.2+£12.3
>8 (n=30) 16.6+8.3 11.8+£9.2 48+54 49.7+14.5 41.0+15.4 8.7+8.2 j ’

#p<0.01, Kruskal-Wallis test, Mann- Whitney test. PTA: pure tone average
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