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Does acoustic trauma occur in pointers due to firearm noise?
A prospective study on 50 hunting dogs
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Summary: This study investigates the possibility of acoustic trauma occurence in hunting dogs exposed to high noise with pure
stimulant such as firearms. Ten puppies (Control Group-CG) were used to establish reference for Brainstem Auditory Evoked Response
(BAER) and tympanometry records. BAER and tympanograms were collected from the 40 cases in active hunting group (Acoustic
Trauma Group-ATG). The severities of trauma of which the cases were exposed to were determined by field study. While
tympanometric pressure values of ATG cases were higher than that in CG, they were found to be in normal range (ATG left:
35,63£38,79/right: 34,00+38,25; CG left: -23,90+44,30/ right: -29,20+36,87 daPa). BAER records were saved using both click and
tone burst stimuli. Records were taken at the frequencies of 0,5, 1, 2, 4, 6, 8-kHz with tone burst stimulus. Wave | latency values
obtained with click stimulus were only found to be significant in right ear at 30 dB intensity. Wave V was observed to be the last
disappearing and the most observed wave among the waves obtained with high frequency stimulus. Based on this study, it was
concluded that dogs experience acoustic trauma due to firearm noise, as revealed by a substantial decline in amplitude values in BAER
records obtained with click stimulus. It can be said that the use of products developed for dogs and raising awareness in hunters may
also be beneficial to prevent harmful effects of acoustic trauma.
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Av kopeklerinde atesli silah giiriiltiisii ile akustik travma olur mu?
50 av kopeginde prospektif bir calisma

Ozet: Bu calismada, atesli silahlar gibi saf uyaranli yiiksek siddetli giiriiltiiye maruz kalan av kdpeklerinde akustik travma olup
olmadigmin arastirilmasi amagclandi. Referans Beyin Sap:i Isitsel Uyandirilmis Yanitlari (BAER) ve timpanometri kayitlarmi
olusturmak igin 10 av kopegi (Kontrol Grubu-CG) kullanildi. 40 olgudan olusan aktif av grubundan (Akustik Travma Grubu-ATG)
BAER ve timpanogramlar alindi. Olgularin maruz kaldigr travmanin siddeti saha g¢alismasi ile belirlendi. ATG olgularinin
timpanometrik basing degerleri CG'deki degerlerden daha yiiksek iken (ATG left: 35,63 + 38,79 / right: 34,00 + 38,25; CG left -23,90
+ 44,30 / right: -29,20 + 36,87 DaPa) BAER kayitlar1 hem klik hem de tone burst uyaranlar1 kullanilarak kaydedildi. Kayzitlar, tone
burst uyari ile 0,5, 1, 2, 4, 6, 8-kHz frekanslarinda alindi. Klik uyarani ile elde edilen Dalga I gecikme degerlerinin sag kulakta 30 dB
yogunlukta anlamli oldugu bulundu. Dalga V, yiiksek frekans uyarisi ile elde edilen dalgalar arasinda en son kaybolan ve en gok
gozlenen dalga olarak gozlendi. Bu ¢aligma ile atesli silah giiriiltiisiine bagl akustik travmanin kopeklerde klik uyaranla elde edilen
BAER kayitlarinda amplitiid degerlerindeki belirgin diisiisle ortaya konulabilecegi sonucuna varildi. Akustik travmanin zararl
etkilerinden korunmak i¢in avcilarin bilinglendirilmesi ile kopekler igin gelistirilen iiriinlerin kullaniminin da faydali olabilecegi
sOylenebilir.

Anahtar sozciikler: Akustik travma, av kopegi, BAER, isitme kaybi, timpanogram.

Introduction physical and neurological examinations that are

With the increased consideration given to pet animal
healthcare by their owners, expectations from veterinary
surgeons are increasing. To meet these requests high
technology medical devices are being extensively used to
get a detailed diagnostic and prognostic data.
Electrodiagnostic examinations have gradually becoming
more widely used tests. When the diagnostic tests are
interpreted in conjunction with signalement, anamnesis,

fundamental in a neurological study, they provide
avoidance from invasive applications. Determination of
the prognosis and support or confirmation of suspected
neuroanatomical diagnosis before starting treatment is
possible. Deafness is the absence of sense of hearing (1).
Deafness can be classified as congenital or late presented;
hereditary or acquired; conductive or sensorineural (2).
Outer and middle ear are responsible for conduction of
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sound signal to inner ear; therefore, conductive deafness
is associated with the conditions involving these sites.
Sensorineural deafness refers to the disorders of cochlea
involving the sensory hair cells. Excessive noise causes
acquired sensorineural hearing loss (3).

Peak sound pressure level (SPL) of more than 140
dB (4) was reported in some of the studies performed with
firearms and more than 155 dB in some others. These
values substantially exceed the maximum permissible
noise level (5). Exposure to firearms noise causes a
sensorineural type hearing loss (6,7). Dogs with
conductive hearing disorder can be successfully treated
medically and surgically, and hearing may be regained in
some cases. As the death of hair cells cannot be repaired,
there is no treatment in dogs with sensorineural hearing
loss (3).

History, clinical examination, impedance audiometer
and BAER tests are utilized for the diagnosis of hearing
loss (8). BAER is a test used in objective examination of
hearing (9). This test shows brain activities induced with
auditory stimulus, and reflects the electrophysiological
process of sensory cells through all hearing pathways (10).
After it was established at the end of 1970s, BAER took
its place in quantitative analysis of hearing functions in
dogs as a reliable, objective, reproducible and noninvasive
test (3,11). The purpose of BAER examination is to
determine whether there is a deafness (uni- or bilateral) or
not, its severity and localization of the lesion
(central/peripheral hearing pathways) (10). It is also used
in conditions such as brain stem injury due to
demyelination, brain stem tumors, vascular insufficiencies
and trauma (12).

Tympanometer involves the measurement of middle
ear compliance by changing the pressure in outer ear canal
from +200 mmH-0O to -200 mmH-0. The obtained graph
is called tympanogram. Tympanometer also provides an
indirect assessment of middle ear pressure via
determination of the pressure in which the compliance is
maximum (8). Tympanometry provides information
regarding the function of the middle ear and helps to
determine whether the hearing loss is conductive or
sensorineural (3). At the present time, tympanometric data
in clinical conditions in dogs are limited to a few reports.
Normal tympanogram in an animal with hearing disorder
supports a sensorineural deficit. A variation in
tympanogram shape reveals the shape of abnormality in
middle ear. Presence of fluid in middle ear generally
causes a shift to the left in maximum compliance or a
straight trace which shows minimal compliance in
tympanic membrane and middle ear cavity. Another
reason for shifting to the left is the dysfunction of
Eustachian tube causing negative pressure in middle ear

().

When a loud noise is applied to a healthy animal’s
ear, muscles in middle ear are contracted. This activity
causing a temporary change in impedance properties of the
structures in middle ear is called acoustic reflex (AR). It is
a noninvasive, objective and reliable method in the
examination of the integrity of tympanic membrane. The
results of AR test provide useful information to diagnose
audiologic, otologic and neurologic disorders. AR
threshold in dogs was reported to be 70-90 dB SPL for
ipsilateral reflexes and 70-100 dB HL for contralateral
reflexes. Biphasic responses are generally related with
high stimulus severity in dogs and cats (8).

In human medicine, there are acoustic trauma studies
performed in shooters (policemen, soldiers, hunters)
exposed to noise with high-intensity pure stimulant such
as firearm noise (20). As a result of those studies, the
presence of acoustic trauma in shooters due to firearm
noise has been revealed. However, no studies evaluating
or investigating the effect of acoustic trauma in hunting
dogs exposed to high noise during hunt and the
corresponding hearing loss was found in literature.
Therefore, uncertainties regarding hearing and acoustic
trauma were tried to be answered with this prospective
study in which a substantial uniformity was ensured (same
breed hunting dog, same type and brand firearm,
restricting the position of dog and hunter with 1 m during
hunting).

Materials and Methods

Study material consisted of 50 German Shorthaired
Pointer (GSP) dogs in total. Since no reference values
were found for GSP days in literature, reference BAER
test values (Synergy CareFusion 5 channel EMG-EP®
device) were obtained from 10 dogs with normal
neurological and video-otoscopic examination findings
which have not been to hunting before. Acoustic Trauma
Group (ATG) of the study consisted of 40 GSP dogs (20
females, 20 males) exposed to firearm noise. Control
Group (CG) and ATG ages ranged from 12 - 18 weeks (4,2
months) and 18 - 46 months (3,8 years), respectively. As
study details were shared with hunters, dogs were brought
to the clinic to perform hearing tests right after hunting.
The intensity of firearm noises exposed during field
studies was measured by a special device (Sinus, Tango,
Sound Level Meter, Sinus Messtechnik GmbH®,
Germany) as Lcpeak value. After the procedure repeated
10 times, 143,1 dB Lcpeak value, which was the
maximum value which the device can measure, was
determined. By imitating the hunting position of the dog
in the field study, microphone was placed in
approximately 1 m front of the barrel, and then the noise
caused by gunfire was recorded as measured. The reason
for this distance was that the hunters preferred
approximately 1 m between them and their dogs.
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Generated values were used to determine the intensity of
the noise of which the hunting dogs were exposed and
whether it caused acoustic trauma or not.

It was crucial to select the dogs without any history
of ear problem and thus only the dogs without any
previous history of ear disorder were included in the study.
After detailed neurological and video-otoscopic
examination (Karl Storz Tele Pack VetX®) tympanograms

PF: pars flaccida, PT: pars tensa, MS: Manubrium sterni.

Figure 1. Normal video-otoscopic images of 9, 11 and 16 cases.
Sekil 1: Olgu 9, 11 ve 16’nin normal video-otoskopik goriiniimleri.

(Interacoustics AT235h®) of the patients were recorded
under anesthesia with xylazine-ketamine combination,
and their ears were evaluated with video-otoscopy.
Vertical - horizontal canal of outer ear and parts of
tympanic membrane were viewed and recorded. The
exemplary normal video-otoscopic images of 9, 11 and 16
cases are shown in Figure 1.
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*BAER recordings at 1 1V sensitivity level.

*BAER kayitlar1 1 4V hassasiyetinde gosterildi.
** BAER recordings at 500 nV sensitivity level.
**BAER kayitlar1 500 nV hassasiyetinde gosterildi.

Figure 2. BAER of a CG case obtained with
click stimulus at different hearing levels (70
to 20 db NHL)*.

Sekil 2: Bir CG olgusunun degisik isitme
seviyelerinde klik uyaranla elde edilmis
BAER (70- 20 db NHL)*db NHL)*.

Figure 3. BAER of a ATG case obtained
with click stimulus at different hearing levels
(70 to 30 db NHL)™.

Sekil 3: Bir ATG olgusunun degisik igitme
seviyelerinde klik uyaranla elde edilmis
BAER (70- 20 db NHL)*.

Figure 4. BAER of a CG case obtained with
high frequency toneburst stimulus at different
hearing levels (60 to 10 db NHL)*.

Sekil 4: Bir CG olgusunun degisik isitme
seviyelerinde toneburst uyaranla elde edilmis
BAER (60-10 db NHL)*.

Figure 5. BAER of a ATG case obtained with
high frequency toneburst stimulus at different
hearing levels (60 to 10 db NHL)**.

Sekil 5: Bir ATG olgusunun degisik isitme
seviyelerinde toneburst uyaranla elde edilmis
BAER (60-10 db NHL)**.
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For tympanometric examination, right and left ears
of the cases were evaluated individually, and their volume,
compliance and pressure values were recorded along with
acoustic reflex data (Interacoustics AT235h®). After
insertion of the mushroom-shaped ear tips into the ear
canals in a well seated position to prevent air leakage;
typanograms, ipsilateral and contralateral acoustic
reflexes recorded respectively.

Obtained data was examined using Student t test
(Table 1). Cases which were found to be completely
normal in all of these examinations underwent BAER test.
Same anesthesia protocol (Xylazine; 1-2mg/kg, IM-
Alfazyne®2% injectable, Egevet and Ketamine; 2-4
mg/kg, IM-Ketasol® 10% injectable, Interhas) was applied
to all animals after neurological examination. The depth
of the anesthesia was monitored at 10-minute intervals by
checking palpebral-corneal reflexes, jaw tonus, respiration
and eye position. BAER recordings were taken using both
clique and tone burst stimuli. Records were taken at 0,5
kHz-1 kHz-2 kH-—4 kH-6 kHz-8 kHz frequency with tone
burst stimulus. As BAER records are affected from
patient’s body temperature changes, patients body
temperatures were monitored (core temperature) through
all tests, and heated table was used to avoid hypothermia
during anesthesia. Moreover, as hypotension may affect
BAER test, mean arterial pressure was measured in a
noninvasive manner at 10-minute intervals, and was
ensured to remain in the normal range (> 60 mmHg).
Stimulus intensity was dropped by 10 dB at a time starting
from 70 dB NHL, and recording was taken up to threshold
value at which trace disappeared. Same type foam-end
earphones were used to provide stimuli. Teflon coated
stainless steel needles were placed into vertex, and
mastoid region of ipsilateral ear via subcutaneous route.
Needle with same properties was placed into neck region
as a ground electrode. The impedance of electrodes was
ensured to be less than 5kQ. Latency, amplitude, I-111 and
I-V interpeak latencies, differences within the same ear

and contralateral ear of the obtained peaks (I to VI) were
evaluated by measuring the cranial diameters of the dogs
(cranial diameter was measured between the broadest
arcus zygomaticus locations with calipers). Latency and
amplitude values of waves I to VI and I-111, 111-V and |-V
interpeak latencies were compared between groups by
Student t test (Figure 2, 3). BAER waves obtained with
tone burst stimulus at various frequencies (8, 6, 4, 2, 1 and
0,5 kHz) were evaluated morphologically (Figures 4, 5).
Normal latency, amplitude and central conduction rate
were utilized in determination of the compliance of traces
between hearing level and both ears.

Statistical Analysis: Student t test was used for
BAER and tympanometric results. For tympanometric
results, right and left ears of the cases were evaluated
individually, and their volume, compliance and pressure
values were recorded along with acoustic reflex data. For
BAER results, latency and amplitude values of waves | to
VI and I-1Il, 11V and I-V interpeak latencies were
compared between groups by Student t test. The study
datas were assessed using means and standard deviations
(mean + SD).

Results

Study material consisted of 50 GSP dogs in total, 40
of them being in acoustic trauma group (ATG) and 10 of
them in control group (CG).

As a result of clinical, video-otoscopic and
tympanometric  examinations, dogs which  were
determined to have healthy ears were included into the
study and their BAER records were collected.
Tympanometric results were not significantly different
according to ear volume, compliance and gradient.
Statistically significant ATG and CG tympanometric
pressure values were found 35,63+38,79, -23,90+44,30
daPa for left and 34,00+38,25, -29,204+36,87 daPa for right
ear, respectively (Table 1).

Table 1. Comparison of various tympanometric values of left and right ears between groups.
Tablo 1: Gruplar arasinda degisik timpanometrik verilerin sol ve sag kulakta karsilastirtlmasi (mean+SD).

ATG(n=40) CG(n=10) P
Ear Volume (ml) L 1,52+0,32 1,35+0,35 -
. R 1,58+0,32 1332042 -
. L 0,49+0,23 0,56+0,21 -
Compliance (ml)
R 0,50+0,20 0,57+0,17 -
L 35,63+38,79 -23,90+44,30 *x
Pressure (daPa, decapascal)
R 34,00+38,25 -29,20+36,87 *x
. L 0,24+0,19 0,17+0,12 -
Gradient (ml)
R 0,23+0,13 0,19+0,11 -

*p<0.05 and **p< 0,001 was accepted as statistically significant.
* p<0.05 ve **p< 0,001 istatistiksel olarak anlamli kabul edildi.
- not significant.

- istatistiksel olarak anlamli bulunmadi.
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Table 2. Comparison of BAER wave [ amplitude values (uV) of
left and right ears obtained with click stimulus at various decibel
levels between groups.

Tablo 2: Gruplararasinda degisik desibel seviyelerinde klik
uyaranla sol ve sag kulaklardan elde edilen BAERde l.dalga

Table 4. Comparison of BAER wave Il amplitude values (uV)
of left and right ears obtained with click stimulus at various
decibel levels between groups.

Tablo 4: Gruplararasinda degisik desibel seviyelerinde klik
uyaranla sol ve sag kulaklardan elde edilen BAER’de IIl.dalga

amplitiid degerlerinin (uV) karsilastiriimasi.

dBNHL| ATG cG nATG/ICG | P
70L-1 | 2,05+0,78 | 3,57+1,18 40/10 wox
70R-1 | 2,20+0,83 | 3,72+1,57 40/10 *
60L-1 | 1,77£0,75 | 3,36x1,07 40/10 o
60R-1 | 1,85+0,74 | 3,31+1,49 40/10 *
50L-1 | 1,3620,85 | 2,70+1,20 40/10 *
50R-1 | 1,43+0,77 | 2,611,05 40/10 *
40L-1 | 0,59+0,49 | 1,50+0,96 35/9 *
40R-1 | 0,5940,50 | 1,29+1,34 36/8 -
30L-1 | 0,37+0,31 | 0,78+0,49 1417 -
30R-1 | 0,31+0,36 | 0,37+0,21 12/6 -
20L-1 | 0,31£0,12 | 0,38+0,12 3/6 -
20R-| - - - -
10L-1 - - - -
10R-1 - - - -

amplitiid degerlerinin (uV) karsilastirilmast.

dB NHL ATG cG n ATG/CG
70L-111 | 1,04£0,52 | 2,15+1,11 40/10

70R-111 | 1,1240,59 | 2,21+1,26 40/10 *
60L-111 | 0,74£0,32 | 1,66+0,69 40/10 o
60R-111 | 0,83+0,53 | 1,62+0,87 40/10 *
50L-111 | 0,54£0,37 | 1,02+0,61 40/10 *
50R-111 | 0,56+0,37 | 1,07+0,55 40/10 *
40L-111 | 0,3220,16 | 0,810,54 31/9 *
40R-111 | 0,38+0,26 | 0,65+0,35 34/9 *
30L-111 | 0,27+0,12 | 0,68+0,28 18/7 *
30R-111 | 0,28+0,17 | 0,54+0,28 2817 *
20L-111 | 023+0,09 | 0,36+0,16 5/5 -
20R-111 | 0,37+0,04 | 0,18+0,05 312 *
10L-111 - - - -
10R-111 - - - -

*p<0.05 and **p< 0,001 was accepted as statistically significant.
* p<0.05 ve **p< 0,001 istatistiksel olarak anlamli kabul edildi.
- not significant.

- istatistiksel olarak anlamli bulunmadi.

Table 3. Comparison of BAER wave IT amplitude values (uV) of
left and right ears obtained with click stimulus at various decibel
levels between groups.

Tablo 3: Gruplararasinda degisik desibel seviyelerinde klik
uyaranla sol ve sag kulaklardan elde edilen BAER’de Il.dalga

*p<0.05 and **p< 0,001 was accepted as statistically significant.
* p<0.05 ve **p< 0,001 istatistiksel olarak anlamli kabul edildi.
- not significant.

- istatistiksel olarak anlamli bulunmada.

Table 5. Comparison of BAER wave V amplitude values (uV)
of left and right ears obtained with click stimulus at various
decibel levels between groups.

Tablo 5: Gruplararasinda degisik desibel seviyelerinde klik
uyaranla sol ve sag kulaklardan elde edilen BAER’de V.dalga

amplitiid degerlerinin (V) karsilagtirilmasi.

dBNHL| ATG KG n ATG/KG p
70L-11 | 1,64+0,78 | 3,50+1,48 40/10 o
70R-11 | 1,89+0,96 | 3,30+2,03 40/10 -
60L-11 | 1,43£0,65 | 3,010,99 40/10 o
60R-11 | 1,56£0,72 | 2,94+1,67 40/10 *
50L-11 | 1,16£0,65 | 2,39+0,96 40/10 o
50R-11 | 1,340,68 | 2,40+1,25 40/10 *
40L-11 | 0,61£0,45 | 1,58+0,77 36/9 *
40R-11 | 0,68+0,53 | 1,15+0,45 37/9 *
30L-11 | 0,39+0,33 | 0,88+0,42 21/7 *
30R-11 | 0,33£0,41 | 0,50+0,38 2717 -
20L-11 | 0,42+£0,33 | 0,49+0,19 417 -
20R-11 | 0,72+0,76 | 0,25+0,04 3/3 -
10L-11 - - - -
10R-11 - - - -

amplitiid degerlerinin (uV) karsilastirilmast.

dB NHL ATG cG nATG/CG | p
70L-V | 1,2720,62 | 2,72+0,62 40/10 *x
70R-V | 1,10+0,58 | 2,530,74 40/10 *x
60L-V | 1,0120,54 | 2,55+0,76 40/10 *x
60R-V | 1,00+0,47 | 2,28+0,78 40/10 *x
50L-V | 0,80£0,52 | 1,97+0,61 40/10 o
50R-V | 0,78+0,36 | 1,62+0,60 40/10 o
40L-V | 0,56£0,35 | 1,77+0,60 37/9 *x
40R-V | 0,59+0,32 | 1,34+0,74 39/9 *
30L-V | 0,38£0,31 | 1,56+0,62 26/9 *x
30R-V | 0,40+0,34 | 0,75+0,66 27/8 -
20L-V | 0432034 | 1,28+0,56 5/6 *
20R-V | 046+0,51 | 0,89+0,82 8/3 -
10L-V - - - -
10R-V - - - -

*p<0.05 and **p< 0,001 was accepted as statistically significant.
* p<0.05 ve **p< 0,001 istatistiksel olarak anlaml1 kabul edildi.
- not significant.

- istatistiksel olarak anlamli bulunmadi.

*p<0.05 and **p< 0,001 was accepted as statistically significant.
* p<0.05 ve **p< 0,001 istatistiksel olarak anlamli kabul edildi.
- not significant.

- istatistiksel olarak anlamli bulunmadi.



Ankara Univ Vet Fak Derg, 65, 2018 371

BAER obtained with click stimulus with different
hearing levels revealed statistically significant lower
amplitudes in ATG than CG except of recorded from the
right ears at 70 db NHL for V. and 30 db NHL for II.
waves (Table 2-5). There was no statistically significant
difference between groups only for the V. waves at any
hearing level.

Discussion and Conclusion

There are many studies indicating the effect of
cranial diameter on BAER values (10,11). In order to
minimize this possible effect, cranium diameters were
measured to calculate latency and amplitude values
accordingly. To prevent interbreed variation only GSP
dogs were included in this study. Moreover, in order to
minimize the age effect, dogs which completed their
development in terms of BAER traces, and which do not
have age-induced changes in hearing (3 months-5 years)
were included in the study. In dogs, adult data for BAER
is achieved at the age of 6-8 weeks (8). As differences
between females and males were reported in some human
studies, study material was ensured to consist of equal
numbers of female and male dogs both in control and
trauma groups. But it was no statistically significant
differences between male and female dogs in control and
trauma groups.

Though tympanometric recordings provide useful
information easily about middle ear pathology, it is
underused in veterinary practice. Also it is very helpful to
rule out middle ear abnormalities that cannot be detected
easily without the tympanometry device. Although
tympanometric pressure values of ATG cases were higher
than CG, they were found to be in normal range. In
humans +50 to -50 daPa tympanometric pressure is
considered as normal (16). In one of the few studies
performed in dogs, mean tympanometric values were
reported to be 53,94 £ 55,26 daPa in one group and 65,61
+ 35,13 daPa in the other (17). According to these
information it was concluded that middle ears of these
dogs were typmanometrically normal.

Waves | and V are used to predict the hearing
threshold using click stimulus in dogs. As wave V is the
least affected and the last disappearing one among the
waves obtained with high frequency stimulus, it is used for
the determination of threshold (18). As the waves obtained
in certain frequencies with tone burst stimuli had small
amplitude and as their location cannot be determined
always compared to the waves obtained with click stimuli,
latency and amplitude values were evaluated
morphologically without measurement. Consistent with
literature data, wave V was observed to be the last
disappearing and the most observed wave. Generally,
waves obtained with tone burst stimulus in ATG cases

were observed to be more undetermined and with much
lower amplitude than CG.

Exposure to noise higher than 140 dB NHL may
cause permanent hearing loss (4). Firearm noise measured
to be 143,1 dB Lcpeak in field was found to be high
enough to cause hearing loss due to acoustic trauma. In a
detailed study in which the risk of hearing loss of a person
who is 1 m away from a shooter with firearm, none of the
noise levels of the several guns were found to be safe in
audience without protective earphones (15). In another
study performed with firearms, the individuals next to the
shooter were found to be exposed to a higher impulse level
than the shooter (15,19). In addition, the pointer which
gets position in front of the barrel during shooting was
pointed to be exposed a much higher level (19). 143,1 dB
as the maximum value which could be determined by the
decibel meter is an important finding regarding the noise
of which the dogs were exposed to, and explains the cause
of acoustic trauma with the other accompanying findings.

Poncelet et al. (12) have shown that click BAER has
a low clinical potential for determination of high-
frequency hearing losses. Click BAER method cannot
determine high-frequency losses up to 4 kHz which can be
considered to be low according to the hearing frequency
range of dogs. In the same study, determination of wave V
threshold was found to be more consistent. In dogs’
audiogram, it was shown to be best evaluated between 2
and 8 kHz with behavioral methods (12). The frequency at
which the humans are the most sensitive is 5 kHz, which
was very similar to dogs. Dogs, as humans, were reported
to be sensitive against high frequency (2-4 kHz) which
may be low for dogs hearing range in acoustic trauma, and
wave | amplitude was reported to be declined in animal
studies performed in cases with acquired acoustic trauma
(21). When the center frequency of click stimulus also
being 2-4 kHz (3) was taken into consideration, it was
concluded that dogs have a sensitivity level near humans
at frequency range generated by firearm noise, and that
BAER’s click stimuli may provide significant data for the
determination of hearing loss due to acoustic trauma.
Consistent with the literature datas, the amplitude values
obtained in the study with click stimulus in ATG records
were found to be statistically more significantly lower than
CG. This decline was found to be statistically significant
up to approximately 20 dB NHL. This decline determined
in ATG compared to CG, was attributed to the fact that
dog haircells were affected from acoustic trauma at a
frequency at which they are known to be sensitive. As a
result of the affected hair cells at certain frequencies from
acoustic trauma resulted with inability to evoke this fibers.
So, incompletely evoked fibers resulted in waves/traces
with decreased amplitudes.

Knowles (14) reported a decline in latencies and
amplitudes of BAER waves in dogs with hearing loss. In
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another study, it was revealed that wave 1 is still smaller
than the control after healing of acoustic trauma (13). In
another study performed in people who were exposed to
noise, wave I, 111, and V latency values and 111-V and I-V
interpeak latencies were found to be increased compared
to the control (22). In this study, the fact that there is no
consistent statistical difference between groups in terms of
wave latency values draws attention. However, contrary to
the individual wave latencies, I11-V and I-V interpeak
latencies which provide information on the central
conduction velocity were determined to be consistently
though not significantly higher. In this study, unlike
Waghmare’s (22) study, comparing the groups instead of
comparing latency data from the same cases, may have
precluded the individual latency differences to be
revealed. As amplitude data in ATG was found to be
significantly lower than CG in all waves, it was thought to
be a more determinative factor than latency in the
diagnosis of hearing loss due to noise.

Methodological differences between the studies and
the broad variation due to breeds in ear anatomy of the
dogs may be the key drivers for presentation of different
data. Nonetheless, including same breed of dogs with
equal number of females and males at a certain age range
may have facilitated the evaluation of the results. With this
study, it was concluded that acoustic trauma due to firearm
noise can be revealed with a substantial decline in
amplitude values in BAER records obtained with click
stimulus. In order to be protected from the detrimental
effects of acoustic trauma, hunters should be informed
about products developed for dogs, as those products may
be beneficial.
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