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Occurrence and Persistence of Tinnitus after Acute Acoustic Trauma by Gunshot

Yong Won Lee, MD
Department of Otolaryngology-Head and Neck Surgery, The Armed Forces Daejeon Hospital, Daejeon, Korea

ABSTRACT

Background and Objectives : Acute acoustic trauma (AAT) by gunshot can be the cause of hearing loss and tinnitus. Tinnitus
after AAT frequently disappears with time. But the prognosis of this injury is very difficult to predict. This study tried to identify
the factors influencing on tinnitus to occur and persist after AAT. Subjects and Method : A group of 268 military subjects who
get the gunshot training with K-2 rifle once after conscripted was asked to answer the questions: age, otologic history, number of
firing, usage of earplugs, presence of tinnitus after gunshot and its characteristics, relapsed time after firing, Tinnitus Severity
Index (TSI questionnaire. Physical examination and pure tone audiometry were conducted to the subjects with existing tinnitus
on the questionnaire. Results : 95 patients (36.4%) experienced tinnitus immediate after gunshot among 261 subjects. It is ob-
vious that wearing earplugs could prevent immediate tinnitus after AAT. There was statistical significance between tinnitus with
earplug and without it (p=0.000) . At the time of questionnaire, 27 (10.3%) were complaining of tinnitus. Among factors such
as age, number of firing, wearing earplugs, severity of tinnitus and relapsed time after firing, only severity of tinnitus has the sig-
nificant effect with the persistence of tinnitus (p=0.046). Conclusion : Wearing earplugs can prevent tinnitus immediately after
AAT, but does not seem to be the factor decreasing the prevalence of tinnitus. It was the only factor related to severity of tinnitus
and to existing tinnitus. (Korean J Otorhinolaryngol-Head Neck Surg 2009;52:113-7)
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Table 1. Profile of 261 subjects with/without finnitus after gunshot
noise exposure

Number of patients (%)

Age

261.8+1.4 (mean=*SD) 261 (100)

<25 249 ( 95.0)

25+ 12( 50
Number of firings

28.6+17.5 (mean=*SD)

<20 52 ( 19.9)

20—39 146 ( 55.9)

40—59 31 (119

60—-79 25( 9.6)

80+ 7C 27
Immediate finnitus after gunshot

Yes 95 ( 34.6)

No 166 ( 63.6)
Wearing earplugs

Yes 163 ( 62.5)

No 98 ( 37.5)
Relapsed time after fiing (days)

99.5+127.4 (mean=+SD)

<15 51 ( 19.5

15-30 51 ( 19.5

31-180 80 ( 30.7)

181—-360 23 ( 88)

361+ 12( 4.6

No answer 44 ( 16.9)
Existing finnitus at questionnaire

Yes 27 ( 10.3)

No 234 ( 89.7)

Table 2. Risk factors of immediate finnitus after gunshot. Wearing earplugs is very important to prevent finnitus from occurring after

acute acoustic tfrauma

B S.E p-value Exp (B) 95% Confidence Interval
Age 1.061 .625 .090 2.888 .848— 9.837
Number of firings 514
20—-39 —0.485 910 .594 616 .103— 3.663
40-59 —0.269 .880 760 764 .136— 4.290
60—-79 440 .968 .649 1.553 .233-10.355
80+ —-0.180 .964 .852 .835 .126— 5.527
Wearing earplugs -1.105 273 .000* 331 .194— 0.565
#p<0.05
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Fig. 1. Graph showing the correlation of relapsed time after gun-
shot with the Tinnitus Severity Index (TSI) of the 95 subjects with
finnitus immediately aofter firing. In this study, it is the subjective
severity of finnitus that makes finnitus persist, but the time passed
after acoustic trauma by gunshot does not. TSI ranging from 0 to
12 means no tinnitus (shadowed area).
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Table 3. Risk factors on finnitus persisting with time after gunshot noise exposure. Among these factors, subjective sensation grading

‘severe' is the only factor that has relation to persisting tinnitus

B S.E. p-value Exp (B) 95% confidence intervall

Age —0.061 1.050 .953 941 .120-7.361
Relapsed time 691

15-30 -0.944 1.112 396 .389 .044-3.441

31-180 117 1.106 916 1.124 .129-9.818

181-360 115 1.022 910 1.122 .151-8.322

361+ —0.664 1.472 .652 515 .029-9.219
Number of firings 221

20—39 —0.445 1.341 .740 .641 .046—-8.876

40—-59 —1.663 1.208 169 190 .018—-2.024

60+ -2.218 1.541 150 109 .005-2.228
Continuity -0.520 696 455 .594 .152-2.327
Severity 136

Moderate -1.120 .868 197 326 .060—1.790

Severe —2.033 1.019 .046* 131 .018— .964
Laterality 198

Right —1.630 1.035 115 196 .026—1.491

Bilateral —0.364 .828 .660 .695 .137-3.523
Wearing earplugs 0.631 615 .305 1.880 .563—6.276

#p<0.05
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Table 4. Characteristics of patients who suffering from persistent finnitus after gunshot firing without and with earplugs

Age Number of Characteristics of tinnitus DQXS after . VAR
fiings Laterality ~ Severity  Continuity ~ Sound fiings
Without earplugs  27.8+£0.9 259+ 8.6 (B) 5 M) 2 6 Ringing  136.9+163.7 26.6+10.0 4.7+25
(N=13) (R) 3 (Mod) 7 7
L s (S 3
With earplugs 222+25 241+123 (B) 9 M) 3 (OF) Ringing  159.0+227.0 28.3+133 4.4+24
(N=14) (R) 2 (Mod) 8 9
L 3 (S 3

B : bilateral, R : right, L : left, M : mild, Mod : moderate, § : severe, | : intermittent, C : continuous, TSI : Tinnitus Severity Index, VAS :

visual analog scale
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