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ABSTRACT

BACKGROUND: Over 5% of the global population (430 million people) require rehabilitation for hearing loss. Individuals with
hearing impairments face significant challenges in business, daily life, and social participation. Hearing loss (HL) and other permanent
physical and sensory disabilities escalate dramatically in cases with brain damage and temporal bone trauma associated with head in-
juries. This study aims to identify the significant risk factors for hearing loss following head trauma, utilizing current data, and discuss
the findings in the context of the literature. This could contribute to the development of standard approaches for assessing such cases.

METHODS: This retrospective study reviewed files and reports from individuals assessed for hearing loss at Dokuz Eyliil University
Faculty of Medicine, Department of Forensic Medicine. The study included cases that applied at least 12 months post-trauma, between
January |, 2016, and December 31, 2022, after their recovery process was completed. Sociodemographic data, types of temporal
bone fractures, initial otoscopic examination findings, presence or absence of intracranial injury, type of hearing loss, and audiometry
test results for air and bone conduction pure tone threshold averages were evaluated. Data analysis was conducted using SPSS 26.0
(Statistical Package for the Social Sciences).

RESULTS: Out of 244 cases, 177 (72.5%) were male and 67 (27.5%) were female. It was observed that the majority of trauma cases
occurred in the 19-40 age group (49.2%; n=120). In the initial otoscopic examinations post-trauma, otorrhagia/otorrhea was the most
common finding, both as an isolated symptom (n=59, 24.2%) and when accompanied by other symptoms. No temporal bone fractures
were detected in 43 cases (17.6%). Longitudinal fractures were found in 141 cases (57.8%), transverse fractures in 48 (19.7%), and
mixed-type fractures in 12 (4.9%). The statistical difference in air conduction and bone conduction pure tone threshold averages be-
tween groups with and without intracranial injury was significant (p<0.001).

CONCLUSION: Post-traumatic examinations should employ a multidisciplinary approach, adhering to standard medical improve-
ment and assessment timelines. It is essential to verify whether each patient's medical improvement process has reached its maximum
potential. We believe that adhering to these recommendations and utilizing standardized classifications for hearing loss will prevent
the loss of rights.

Keywords: Post-traumatic hearing loss; temporal bone fracture; intracranial injury; otorrhagia/otorrhea; pure tone treshold.

INTRODUCTION count for 50% of trauma-related fatalities. Annually, approxi-
mately 10 million people worldwide are hospitalized due to
Head traumas are a major cause of death and dlsablllt)’ among head trauma, and 57 million have eXPerienced at least one

young people worldwide, particularly in urban areas. They ac- head trauma-related hospitalization in their medical history.
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Physical symptoms manifest in 10-15% of those with severe
head injuries, varying with the location and severity of the
injury. Hearing loss (HL), dizziness, disorders in walking and
speech, blurred vision, diplopia, photophobia, phonophobia,
diminished taste and smell (ageusia-anosmia), tinnitus, and
other permanent physical and sensory disabilities are notably

prevalent in individuals with brain damage from head trauma.
[1-€]

Specifically, the risk of developing hearing loss is 21-25 times
higher in patients with traumatic brain injury.’!

More than 5% of the world's population (430 million people)
requires rehabilitation for hearing loss. This figure is expected
to surpass 700 million by 2050. Individuals with hearing impair-
ments encounter major obstacles in business, daily, and social
life. According to the World Health Organization (WHO), a
person is considered to have normal hearing if the hearing
threshold in both ears is 20 dB or better. Hearing loss can be
mild, moderate, severe, or profound, and may affect either
one ear or both ears.[®!

It is estimated that hearing loss occurs in approximately 24-
81% of patients with temporal bone trauma.’! Temporal bone
fractures are categorized as either transverse or longitudinal,
depending on the orientation of the fracture line relative to
the petrous process.'” Longitudinal fractures typically run
through the middle ear, parallel to the external auditory canal,
and extend to the foramen ovale, in front of the otic capsule,
and alongside the petrous process. Transverse fractures, on
the other hand, cut perpendicularly across the petrous ridge,
extending from the foramen magnum through the petrous
pyramid and often involve the internal auditory canal, termi-
nating at the foramen spinosum or lacerum. Longitudinal frac-
tures usually result from lateral impacts to the temporal or
parietal areas of the skull, while transverse fractures generally
occur from frontal or occipital impacts. Fractures that begin
longitudinally may shift to a diagonal path, and those starting
diagonally may align longitudinally. These types of fractures are
known as mixed fractures.!']

The primary mechanism of hearing loss from these fractures
is mechanical damage to the middle and inner ear structures.
112131 Sensorineural hearing loss is more prevalent, especially

Table I.

in cases where the otic capsule is damaged.['*'*] Nonetheless,
hearing loss can also arise without any fractures in the tempo-
ral bone, due to injuries to the peripheral or central auditory
pathways.!'é]

Hearing loss is typically categorized into three types: conduc-
tive hearing loss (CHL), sensorineural hearing loss (SNHL),
and mixed-type hearing loss.['"! Conductive hearing loss results
from damage to the external ear;, while sensorineural hearing
loss stems from damage to the inner ear or central auditory
pathway.['®! Post-traumatic conductive hearing loss can occur
due to disruptions in the bone chain, and post-traumatic sen-
sorineural hearing loss may result from inner ear conditions
such as labyrinthine hemorrhage or perilymphatic fistula.l'"]

For a decrease in the function of a sense, organ system, or
organ to be deemed permanent and considered a "sequela,” it
must have reached maximum medical improvement, meaning
the condition has stabilized. This term implies that no signifi-
cant change is expected within the next year, with or without
medical treatment.’! Thus, in routine forensic medicine, the
presence of sequelae related to the injury site is assessed with
a control examination performed at least one year after the
trauma.

The frequency range on the audiogram where hearing loss has
the most significant impact is between 3 kHz and 6 kHz. The
loss often becomes apparent first around 4 kHz.*'"! In some
countries, hearing loss definitions are based on pure-tone
threshold values at |, 2, and 3 kHz, or 0.5, 1, 2, and 3 kHz.
[2223] According to the American Medical Association’s (AMA)
Evaluation of Permanent Impairment Guide, hearing loss is de-
fined as the average pure-tone threshold values at 500, 1000,
2000, and 3000 Hz in one ear exceeding 25 dB.*!

The WHO first categorized hearing impairment in 1986, with
several updates to this classification, the latest in 1991 (Table
1).245] |n 2008, the Global Burden of Disease Expert Group
considered the WHO classification of hearing impairment for
its 2010 study, leading to a new classification recommendation
(Table 2).242€

The objective of this study is to identify the significant risk
factors for hearing loss following head trauma using current

World Health Organization (WHO) grades of hearing impairment

Grade of impairment

Corresponding audiometric ISO value (a,b)

0: no impairment

: slight impairment

2: moderate impairment
3: severe impairment
4

profound impairment including deafness

25 dB or better
26-40 dB
41-60 dB
61-80 dB

8! dB or greater

dB: Decibel; Hz: Hertz; ISO: International organization for standardization; m:

4000 Hz.
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Meter; WHO: World. a In the better ear. b Average of 500, 1000, 2000 and
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Table 2.
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Grades of hearing impairment recommended by the Global Burden of Disease Expert Group on hearing loss

Category

Pure-tone audiometry (a,b)

Normal hearing

Mild hearing loss

Moderate hearing loss
Moderately severe hearing loss
Severe hearing loss

Profound hearing loss
Complete or total hearing loss

Unilateral

-10 to 4.9 dB hearing level
5.0 to 19.9 dB hearing level
20.0 to 34.9 dB hearing level
35.0 to 49.9 dB hearing level
50.0 to 64.9 dB hearing level
65.0 to 79.9 dB hearing level
80.0 to 94.9 dB hearing level
95.0 dB hearing level or greater
<20.0 dB hearing level in the better ear

35.0 dB hearing level or greater in the worse ear

dB: Decibel; Hz: Hertz;. a In the better ear. b Average of 500, 1000, 2000 and 4000 Hz.

data and discuss these findings in the context of the literature.
This will contribute to developing standardized approaches for
evaluating such cases.

MATERIALS AND METHODS

We retrospectively examined the files and reports of 244
cases who were assessed for hearing loss at Dokuz Eylul Uni-
versity Faculty of Medicine, Department of Forensic Medi-
cine. These cases had applied at least 12 months after ex-
periencing trauma, between January |, 2016, and December
31, 2022, and their improvement processes were complete.
We assessed sociodemographic data, the cause of trauma,
types of temporal bone fractures, initial otoscopic examina-
tion findings, presence or absence of intracranial injury, au-
diometry test results for air and bone conduction pure tone
threshold averages, degree of hearing loss according to WHO
and Global Burden of Disease (GBD) Expert Group classifica-
tions, and the type and side of hearing loss. This research was
conducted with approval from the Dokuz Eylul University
Faculty of Medicine Ethics Committee (Date: 8. 10. 2023,
Decision No: 2023/33-14).

Statistical Analysis

Statistical analysis was performed using SPSS 26.0 (Statistical
Package for the Social Sciences). We conducted descriptive
analyses, reporting means and standard deviations for contin-
uous variables and percentages for categorical variables. We
analyzed categorical dependent and independent variables us-
ing the Pearson Chi-square and Fisher-Freeman-Halton Exact
Test. Continuous variables conforming to normal distribution
and measured in two independent groups were analyzed us-
ing the independent sample t-test. Continuous variables con-
forming to normal distribution and measured in more than
two independent groups were analyzed with a one-way Anal-
ysis of Variance (ANOVA) test. A p-value of less than 0.05
was considered statistically significant.
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RESULTS

Of the 244 cases, 177 (72.5%) were male, and 67 (27.5%)
were female. The average age was 31.9%15.4 years (range
2-71 years). The average age for women was 34.4£17.2 years,
while for men, it was 31.0£14.6 years. Analysis by age groups
showed that trauma cases were most common in the [9-
40 age group (49.2%; n=120) (Fig. 1). When examining the
causes of trauma, the distribution was as follows: traffic ac-
cidents inside vehicles (TAIV) accounted for 72 cases (29.5%),
motorcycle accidents (MA) for 69 cases (28.3%), traffic ac-
cidents outside vehicles (TAOV) for 53 cases (21.7%), as-
saults for 23 cases (9.4%), bicycle accidents (BA) for 16 cases
(6.6%), occupational accidents (OA) for 8 cases (3.3%), and
blast effects for 3 cases (1.2%) (Fig. 2).

Considering the average age of cases according to the cause
of trauma, a statistically significant difference was noted be-
tween the average age of cases injured in non-traffic accidents
(36.23+13.6) and those in motorcycle accidents (28.07+13.4)
(p<0.05).

In the initial otoscopic examinations post-trauma, otorrhagia/
otorrhea was the most common finding, occurring both in

Number of Cases

70
60
50
40
30
20
10

0-10 11-18 19-30 3140

41-50 51-60 >60

Figure 1. Distribution of cases by age range.
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Table 3.

Distribution of otoscopic examination findings by cause of trauma

Causes of Trauma

Otoscopic Examination Findings TAIV% TAOV% MA% BA% ASSAULT% OA% BLAST%
Hemotympanum 13.89 9.44 13.04 12.5 21.79 0 0

TM perforation L1 3.77 7.24 12.5 43.48 25 3333
TM edema 11,1 15.09 2.90 6.25 43.48 25 0
EAC injury 11,11 15.09 10.14 25 17.40 25 0
Otorrhagia/Otorrhea 23.61 3.19 27.56 31.25 4.35 12.5 0
Ossicular chain injury 5.56 1.89 11.59 0 0 12.5 0
Multipl findings 9.72 15.09 17.39 6.25 0 0 3333
Other 13.89 9.44 10.14 6.25 0 0 3333

TAIV: Traffic accidents inside vehicle; TAOV: Traffic accidents outside vehicle; TM: Tympanic membrane; EAC: External auditory canal; MA: Motorcycle ac-

cident; BA: Bicycle accident; OA: Occupational accidents.

B3 — B TAIV

MA

6,6%

TAOV

ASSAULT

mBA

® Occupational
accidents

M Blast effect

Figure 2. Distribution of cases by cause of trauma.

Table 4. Distribution of hearing loss types

Hearing loss type n %
SNHL 110 45.1
MIXED 34 139
CHL 29 1.9
No hearing loss 71 29.1

SNHL: Sensorineural HL; CHL: Conductive hearing loss.

isolation (n=59, 24.2%) and in conjunction with other symp-
toms, followed by hemotympanum (n=31, 12.7%). Otorrha-
gia/otorrhea was most frequently detected in the first oto-
scopic examination across all types of traffic accidents, while
tympanic membrane perforation was predominantly found in
cases of assault (n=10, 43.48%) (Table 3).

Hearing loss was unilateral in 153 cases (62.7%) and bilat-
eral in 20 cases (8.2%). No hearing loss was detected in 71
cases (29.1%). A significant extent of hearing loss was found
in cases injured in traffic accidents outside the vehicle (n=37,

Ulus Travma Acil Cerrahi Derg, June 2024, Vol. 30, No. 6

69.8%) and motorcycle accidents (n=56, 81.2%). Conversely,
hearing loss occurred less frequently in cases injured for rea-
sons other than traffic accidents (n=21, 61.8%). A statistically
significant correlation was found between the occurrence of
hearing loss and the cause of trauma (p<0.001).

Regarding the distribution of hearing loss types, SNHL was
the most common (n=110, 45.1%), followed by mixed HL
(n=34, 13.9%), and CHL (n=29, 11.9%) (Table 4).

Overall, the average air conduction pure tone threshold
was 44.89+28.40 dBHL, and the bone conduction pure tone
threshold averaged 39.66+26.20 dBHL.

While no temporal bone fractures were detected in 43 cases
(17.6%), longitudinal fractures were observed in 141 cases
(57.8%), transverse type fractures in 48 cases (19.7%), and
mixed type fractures in |12 cases (4.9%). Air conduction and
bone conduction pure tone threshold averages were higher
in cases with transverse type temporal bone fractures com-
pared to those with longitudinal fractures. In cases without
temporal bone fractures, both air conduction and bone con-
duction pure tone threshold averages were significantly lower
than in cases with fractures. Statistically significant differences
in air conduction and bone conduction pure tone threshold
averages were noted between groups with and without tem-
poral bone fractures (p<0.001).

Intracranial injuries were present in the majority of cases
(n=135, 55.3%). Fifty-five cases (22.5%) had more than one
type of intracranial injury. There were 22 cases (9%) each
with subarachnoid hemorrhage and epidural hematoma, 20
cases (8.3%) with subdural hematoma, 4 cases (1.6%) with
parenchymal injury, and 12 cases (4.9%) with other types
of injuries. Among the cases with intracranial injuries, |14
(84.4%) experienced hearing loss, while in 50 cases (70.4%)
without intracranial injuries did not have hearing loss. A sta-
tistically significant difference was found between the groups
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with and without intracranial injuries in terms of hearing loss
occurrence (p<0.001).

For cases with intracranial injury, air conduction and bone
conduction pure tone threshold averages were 51.93+26.21
dBHL and 46.95+25.14 dBHL, respectively. For cases without
intracranial injury, these averages were 36.17+28.69 dBHL
and 30.63+24.74 dBHL. The difference in air conduction
and bone conduction pure tone threshold averages between
groups with and without intracranial injuries was statistically
significant (p<0.001).

According to the WHO classification, 71 cases (29.1%) had
first-degree hearing loss and 39 cases (16%) had third-degree
hearing loss. According to the GBD Expert Group classifica-
tion, the most common type of hearing loss was unilateral
(n=153, 62.7%), and among the 6 cases with bilateral hearing
loss, all were classified as having moderately severe hearing
loss. The detection rate of third and fourth-degree hearing
loss according to the WHO classification was found to be
higher in cases with intracranial injury than in those without.

Facial paralysis was detected in 37 (15.2%) of all trauma cases,
with 30 cases (12.3%) exhibiting peripheral paralysis and 7
cases (2.9%) showing central paralysis.

DISCUSSION

Head traumas are among the leading reasons for assessments
of sequelae after injury.””?81 A variety of sequelae may remain
in cases of head trauma, one of which is hearing loss. This is
due to the numerous anatomical structures and conduction
pathways related to hearing located in the head region.

Although the frequency of head trauma-related injuries var-
ies by gender, studies show that it occurs more frequently in
men. In our study, 72.5% of the cases were male and 27.5%
were female. This finding aligns with the literature, including a
study by Cokik A. et al., which reported that 63% (n=3,276)
of 5,200 patients presenting to the emergency department
due to head trauma were male.l?” Similarly, a study conducted
by Podoshin L. et al., which examined cases of hearing loss
following head trauma, found that 77.5% (n=307) of the cases
were male. Another study by Shangkuan WC et al. reported
a similar finding, with 61.63% male cases."* In research by
Alpsoy MY. et al., which involved 506 cases of post-traumatic
hearing loss, it was found that males cases comprised 79.4%
(n=402) of the cases.!] This trend may be attributed to men
being more frequently exposed to various risks due to their
higher levels of activity in both professional and social set-
tings. Our study's findings align with these observations from
the literature.

In terms of age distribution, trauma cases were most fre-
quent in the 19-40 age group, accounting for 49.2% of cases
(n=120). Isik HS. et al., in their study analyzing 954 adult cases
with head trauma, reported that the majority of cases were
between the ages of 21-40 (n=395, 41.4%). The findings in

448

Savas et al. Post-trauma assessment of hearing sequelae

our study parallel the literature.[’:3!32

Research into the causes of head injuries indicates that traffic
accidents (49.7% and 61.3%), falls (35.2%, 18.6%, and 36.4%),
and assaults (24.6%) are the top three contributors.[33,34,35]
Alpsoy MY. et al. reported that traffic accidents outside the
vehicle were predominant (n=256, 52.4%).°! Similarly, in our
study, traffic accidents led (n=210, 86.1%).

In our study, the average age of individuals injured in motor-
cycle accidents was significantly lower than those injured in
non-traffic accidents, a difference that was statistically signifi-
cant (p<0.05). Various studies have noted that most motor-
cycle accident victims (n=148, 36.5%) are aged 16-25, and
65.8% (n=267) are under 35 years old.?¥ Our findings align
with these observations.

Consistent with the literature, the most frequent finding in
the initial post-traumatic otoscopic examinations was otor-
rhagia/otorrhea, both isolated and in conjunction with other
symptoms.!»338 Tympanic perforation was found in 12.3% of
all cases in our study, whereas in cases of assault, this rate
was 43.48%.

In a study by Sayin I. et al., examining the prevalence of ear,
nose, and throat pathologies in patients presenting to a
health board, SNHL was identified as the most common type
of hearing loss, excluding cases of chronic otitis media.?” In
our study, consistent with the literature, we observed that
SNHL was the most common type of hearing loss detected
after trauma.l6”3%

Regarding temporal bone fractures, our study found no frac-
tures in 17.6% of cases, longitudinal fractures in 57.8%, trans-
verse type fractures in 19.7%, and mixed type fractures in
4.9%. These figures compare to findings by Alpsoy MY et al,,
where 60.4% were longitudinal, 20.8% transverse, and 18.8%
mixed.[! Amin Z. et al. reported detecting longitudinal frac-
tures in 67.4%, transverse fractures in 8.7%, mixed fractures
in 13.0%, and oblique fractures in 10.9% of head trauma pa-
tients.1! Our findings are consistent with this distribution in
the literature.

In cases without temporal bone fractures, the air conduc-
tion and bone conduction pure tone threshold averages were
significantly lower than in cases with temporal bone frac-
tures. The difference in air conduction and bone conduction
pure tone threshold averages between the groups with and
without temporal bone fracture was statistically significant
(p<0.001).

Literature indicates that diffuse axonal damage or coup-
contrecoup lesions may occur from the whipping movement
(acceleration-deceleration or rotational movement) during
accidents."! In our study, intracranial pathology was de-
tected in 55.3% of the cases, aligning with other studies in
the literature. The percentage of cases with more than one
intracranial finding was 22.5%. In comparison, Alpsoy MY et
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al. reported rates of 73.1% and 40.7%, respectively.l A sta-
tistically significant difference was observed in the incidence
of hearing loss between groups with and without intracranial
injuries (p<0.001). Similarly, the difference in air conduction
and bone conduction pure tone threshold averages between
groups with and without intracranial injuries was statistically
significant (p<0.001).

CONCLUSION

In cases assessed for hearing sequelae after head trauma, the
presence of sequelae varies based on several factors, including
the type of trauma, initial otoscopic findings post-trauma, the
presence of temporal bone fractures, intracranial injuries, and
the time elapsed between the trauma and the hearing test. As
authors, we believe that further studies are necessary to de-
termine the average medical improvement time based on the
initial examination findings in patients who have suffered head
trauma and are being assessed for hearing sequelae. Standard
guidelines should be developed accordingly. By doing so, we
believe that the time between the final examination for hear-
ing sequelae and the trauma can be standardized. Further-
more, it is necessary to take a detailed history that ques-
tions the condition before the incident, conduct appropriate
physical examinations by otorhinolaryngology and neurology
clinics, and perform radiological imaging of the injured area
to establish the causal connection between the trauma and
hearing loss. We are of the opinion that adhering to these
recommendations and utilizing standardized classifications for
hearing loss will help prevent the loss of rights.
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Travma sonrasi isitme testi yapilan olgularin igsitme sekeli yoniinden degerlendirilmesi
Gagdas Savas,' Emin Bigen,? Ersoy Dogan,? ismail Ozgiir Can*

'Adli Tip Kurumu Bagkanligi Glimiishane Adli Tip Sube Mudirligu, Gimuishane, Tirkiye

2jstanbul Adli Tip Kurumu 2. Thtisas Kurulu, Istanbul, Tiirkiye

3Dokuz Eyliil Universitesi Tip Fakiiltesi, Kulak Burun ve Bogaz Hastaliklari Anabilim Dali, izmir, Tiirkiye

4Dokuz Eyliil Universitesi Tip Fakaiiltesi, Adli Tip Anabilim Dali, izmir, Tirkiye

AMAG: Diinya niifusunun %5'inden fazlasi (430 milyon insan) isitme kaybina yénelik rehabilitasyona ihtiyag duymaktadir. Isitme engelli kisiler gerek is
hayatina katilimda gerekse giinliik yasam ve sosyal katiimda bliyiik engellerle karsilasmaktadir. Kafa travmasi ile iligkili beyin hasari ve temporal kemik
travmasi olan vakalarda, isitme kaybi vb. kalici fiziksel ve duyusal engeller ¢ok yiiksek oranlara gikmaktadir. Bu galismadaki amacimiz giincel veriler
dahilinde kafa travmasi sonrasi isitme kaybi meydana gelmesinde etkili risk faktorlerinin ortaya konulmasi ve konunun literatiir bilgileri esliginde
tartisiimasi ile bu tarz olgularin degerlendiriimesinde olusturulacak standart yaklagimlara katki saglamaktir.

GEREC VE YONTEM: 01.01.2016-31.12.2022 tarihleri arasinda travmadan en az 12 ay sonra, iyilesme siireci tamamlanip Dokuz Eyliil Universitesi
Arastirma ve Uygulama Hastanesi Adli Tip Anabilim Dalina bagvuran, isitme kaybi agisindan degerlendirilip isitme testi yapilan olgularin dosyalar
ve raporlari geriye doniik olarak incelenmistir. Sosyodemografk veriler, yaralanma tiird, isitme kaybi tipi, temporal kemik kirig tipi, odyometri testi
hava ve kemik yolu saf ses ortalamalari, otoskopik muayene bulgulari, intrakranial yaralanma olup olmamasi vb. bulgular degerlendirilmistir. Verilerin
istatistiksel analizi SPSS 26.0 paket programi kullanilarak yapilmustir.

BULGULAR: Toplam 244 olgunun, 177’si (%72.5) erkek, 67’si (%27.5) kadindi. Yas gruplarina gére yapilan analizde; travma vakalarinin en sik [9-40
yas araliginda (%49.2; n=120) oldugu gorildi. Olgularin travma sonrasi yapilan ilk otoskopik muayenesinde, ilk sirada hem izole (n=59, %24.2) hem
de diger bulgularin eslik ettigi otoroji/otore bulunmaktaydi. Olgularin 43’inde (%17.6) temporal kemik kirigi saptanmazken, 141 (%57.8) olguda
longitidunal, 48 (%19.7) olguda transvers, 12 (%4.9) olguda ise mixed tip kirik saptandi. Kafa ici yaralanma olan ve olmayan gruplar arasinda hava
yolu ve kemik yolu saf ses ortalamalari arasindaki fark istatistiksel olarak anlamliydi (p<0.001).

SONUCG: Olgularin travma sonrasi muayenelerinin multidisipliner bir yaklagimla planlanarak; standart iyilesme, muayene siireleri gergevesinde ve
her olgu 6zelinde iyilesme siirecinin maksimun diizeyde tamamlanip tamamlanmadiginin sorgulanmast ile isitme kaybi yoniinden olusturulmus stan-
dart siniflamalar dahilinde yapilacak degerlendirilmenin hak kayiplarini engelleyecegi gorisiindeyiz.

Anahtar sozclikler: Posttravmatik isitme kaybi; temporal kemik kirig; intrakranial yaralanma; otoraji/otore; saf ses ortalamasi.
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