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Clinical Characteristics of Acoustic Trauma Caused by Rifle Gunshot Noise
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ABSTRACT

Background and Objectives : One of the major occupational hazards of working in the military service is being subjected to
intense impulse noise, hence acoustic trauma. Acute acoustic trauma is a preventable disease, but the effective treatment modality
has not been established yet. Acute acoustic traumas caused by exposure to rifle gunshot noise are common in young Korean
males in the military service because of conscription policy. Through the analysis of the clinical presentation of acoustic traumas
caused by rifle gunshot noise, we suggest effective preventive modalities. Subjects and Method : 165 soldiers who had otologic
symptoms after performing regular rifle gunshot exercise without any hearing protective measures were analyzed. They all had
been tested with K2 rifle. History taking, physical examination, pure-tone audiometry, and impedence audiometry, temporal
MRI, and Newmann’s tinnitus inventory questionnaire survey were performed. Results : Most common and annoying symptom
was tinnitus. The average outcome of postexposure air conduction thresholds were 22.3dB HL in the affected ear and 11.8dB HL in
the unaffected ear. There was no correlation between severity of tinnitus and severity of hearing loss. Asymmetry of hearing loss
related to head position during gunshot was not found. This may be due to the fact that during the mass gunshot training, each
patient can be influenced by the gunshot noise of the adjacent gunner’s shooting. Conclusion : Widening the distance between
firing lanes and providing bilateral hearing protective devices against acoustic trauma must be taken into serious consideration.
(Korean J Otorhinolaryngol-Head Neck Surg 2008351:699-704)
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Fig. 1. Top view of proper position for fiing a shoulder weapon.
Note angulation of head causes changing noise exposure of ear
to noise source. Sound pressure is weakened when it transmit-
ted to the far ear due to head shadow effect.®)
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Fig. 2. Average hearing threshold at each frequency according
to the audiometric types.l® Type | : typical C5 dip hearing pat-
tern, Type Il : normal hearing in audible range, but abrupt de-
crease of hearing level on high frequencies, Type lIl : sloping from
audible range and deeping on high frequencies, Type IV : de-
crease of hearing level on all frequencies.
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Table 1. Questionnaire for tinnitus handicap inventory!t)
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Table 2. Clinical characteristics of symptom. Proportion of pa-
tients’s symptom and proportion of side of affected ear

Number of Percentage
patients per total n

Presentation of symptom

Tinnitus 155 93.9%

Hearing impairment 89 53.9%

Earfullness 81 49.1%

Headache 63 38.2%

Dizziness 48 29.1%

Insomnia 36 21.9%
Lateralization of symptom

Contralateral 65 39.4%

Ipsilateral 54 32.7%

Bilateral 46 27.9%
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Fig. 4. Lateralization of symptom
was not found. Considering the
short distance between firing lanes

24-35m

and characteristics of K2 rifle noise,
ipsilateral ear (far ear) can be af-
fected by adjacent gunner’s shoot-
ing noise.
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