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ABSTRACT
Objectives: Behçet's disease is an inflammatory rheumatic disease with recurrent scarring in the oral and
genital area, as well as skin, eye, joint, vein, and nerve involvement. The aim of the study was to investigate
the level of hearing in Behçet’s disease and whether there is a change in hearing levels as the level of the
disease increases.
Methosd: In this study we examined 32 patients with Behçet’s disease and 50 healthy volunteers. All patients
were evaluated with audiometry, tympanometry and acoustic reflex tests, as well as detailed ear, nose, and
throat examinations.
Results: Sensorineural hearing loss was observed in 9.3% of the patients with Behçet's disease, according to
the audiological data, and all patients were bilateral. We also observed sensorineural hearing loss to be the fifth
most common symptom in our study. Especially in high frequencies, there was positive correlation between
hearing levels and disease exposure time (p < 0.05).
Conclusions: We think that the audiological examinations should be included in the routine check-ups of
Behçet's patients. In addition, a follow-up assessment of the hearing level of these patients with high frequency
audiometry may be more meaningful.
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ehçet's disease is a systemic and complex disease
thought to be caused by autoimmune and

autoinflammatory mechanisms. It was described as an
oral aphthae, genital ulcer and recurrent uveitis triad
by Turkish dermatologist Hulusi Behçet in 1937.
Geographical differences are observed in the
prevalence of Behçet's disease. It is estimated that
there are about 2000 patients in the UK, while this
ratio is much higher in Japan (10 in 100.000) and
Turkey (8-38 in 100 000) [1-3].

      Gastrointestinal, renal, pulmonary, cardiovascular,
and musculoskeletal system involvement may be seen
in addition to the triad described in patients with
Behçet's disease [4]. In rare cases, vena cava superior
syndrome [5], optic perineuritis [6], oculopalatal
tremor [7], and audiovestibular symptoms have also
been reported [8]. 
      There are many studies in the literature about inner
ear involvement. The incidence of hearing loss in these
studies ranges from 12% to 80% [9-14]. 
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      Behçet's disease is a systemic vasculitis which
may have cochlear involvement. The aim of this study
was to investigate the relationship between Behçet's
disease and hearing loss, determine the effect of
disease duration on hearing loss; and emphasize the
importance of hearing loss in these patients. 

METHODS

      This study was carried out with 32 patients (64
ears, 12 females and 20 males) who were diagnosed
with Behçet's disease at the Department of Internal
Medicine in the Adıyaman University Training and
Research Hospital. This study was approved by the
Ethics Committee of Adıyaman University, and
informed patient consent was obtained. This study was
carried out between April 2017 and December 2017.
Demographic data, such as the age and sex of the
patients, were recorded. Clinical findings that could
be observed during the course of Behçet's disease were
investigated, and accompanying symptoms were
recorded. Exclusion criterias are : previous ear surgery,
known hearing loss stories, head trauma, autotoxic
drug use stories, under 18 years of age, other systemic
diseases that could lead to hearing loss. Fifty (100
ears) voluntary patients (14 females, 36 males) who
were referred to our out-patient clinic for non-ear
reasons were included in the study as a control group
with respect to gender and age. After the otological
examination, chronic noise exposure and the use of
ototoxic drugs were investigated as causes and
excluded. Pure tone audiometry, tympanometry and
acoustic reflex tests were performed. Patients who
were not complaining of hearing loss, were
acoustically reflex positive, and had type A curve in
tympanometrywere included in the control group.
Hearing thresholds at frequencies between 250-8000

Hz were analyzed between the patient group and the
control group, comparing the right and left ears. Pure
tone average value was calculated by adding the
thresholds obtained at 500, 1000, 2000, and 4000 Hz
frequencies and dividing the result by four. 

Statistical Analysis 
      The SPSS 15.0 (Chicago, USA) program was used
for the analysis of the data. The Student’s t-test and
Fisher's exact test were used for the demographic
characteristics of the groups. The two group averages
were compared with the Mann-Whitney U test, as the
data distribution of hearing results was not normal.
The relationship between the duration of the disease
and the average of frequencies was analyzed with a
Pearson correlation test. A p value < 0.05 was
considered statistically significant. 

RESULTS

      The ages of the patient group (12 males and 20
females, range 20 to 55) ranged from 20 to 55, with a
mean of 39.56 ± 8.94. The ages of the control group
(14 females and 36 males) ranged from 30 to 55, with
a mean of 42.68 ± 8.04 (Table 1). 
      The most common symptom was oral aphthous
ulcers (87%). Other symptoms were genital ulcers
(68%), ocular findings (uveitis, 34%), neurological
involvement (12%), and skin involvement and hearing
loss (6%). 
      Over 25 dB very mild sensorineural hearing loss
was detected in only 3 (9.3%) patients, according to
pure tone averages at 500, 1000, 2000 and 4000 Hz.
All of these patients had bilateral hearing loss. Disease
duration wasbetween 2 and 30 years, with an average
of 9.50 ± 7.75 years. Significant differences were
observed between the control and the patient groups
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Table 1. Demographic characteristics of the groups 
 Control group 

(n = 50) 
Patient group 

(n = 32) 
p value 

Age 42.68 ± 8.04 39.56 ± 8.94 0.105‡ 

Gender  
 Female, n (%) 

 
14 (28 %) 

 
12 (37.5 %) 

 
0.467¥ 

‡ Student t- test, ¥ Fisher’s exact test 
!
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at frequencies of 500, 1000, 2000 and 8000 Hz in the
left ear; and 500, 1000 and 8000 Hz in the right ear.
There was no significant difference in the left ear at
4000 Hz, or in the right ear at 2000 and 4000 Hz
(Table 2). In addition, we found a significant
correlation between the duration of the illness and

hearing loss in both ears at 4000 and 8000 Hz in our
study. (left 4000 Hz: r = 0.575; p = 0.001, left 8000
Hz: r = 0.528; p = 0.002, right 4000 Hz: r = 0.582; p
< 0.001, right 8000 Hz: r = 0.438; p = 0.012) (Table
3).

DISCUSSION

      Although Behçet's disease has long been accepted
as an oculo-oral-genital syndrome, it is now described
as a vasculitis that can affect all systems. The presence
of autoantibodies in the oral mucosa of approximately
half of the patients suggests anautoimmune etiology
[15]. 
      In addition, infection and coagulation disorders
can trigger T-cell proliferation and cytokine release,
and cause neutrophil activation and endothelial
damage in the vasculitis [16, 17]. 
      Berrettini et al. [18] and Hagiwara et al. [19]
reported sudden hearing loss cases that were
completely remedied by steroid and
immunosuppressive therapy. These findings support
the theory of immunologic and vasculitic processes in
the inner ear involvement of Behçet’s patients [18, 19].
The cochlea feeds with a single terminal branchartery
from the posterior cerebral circulation [20]. For this
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Table 2. The comparisons of average frequency values in the study and control groups 
  Control group 

(n = 50) 
Patient group 

(n = 32) 
p value‡ 

Left ear 250 Hz 20.20 ± 5.88 21.25 ± 6.09 0.425 
 500 Hz 17.40 ± 5.55 20.47 ± 4.28 0.006 
 1000 Hz 15.80 ± 4.20 19.22 ± 5.55 0.005 
 2000 Hz 16.50 ± 5.46 19.06 ± 5.45 0.035 
 4000 Hz 22.60 ± 7.90 22.97 ± 11.69 0.340 
 8000 Hz 23.40 ± 8.10 32.81 ± 18.48 0.041 
Right ear 250 Hz 20.10 ± 5.66 21.09 ± 6.18 0.705 
 500 Hz 17.70 ± 5.17 20.00 ± 4.21 0.046 
 1000 Hz 16.30 ± 4.01 19.38 ± 5.35 0.006 
 2000 Hz 17.30 ± 5.26 19.06 ± 5.88 0.119 
 4000 Hz 22.00 ± 8.57 24.84 ± 11.32 0.346 
 8000 Hz 26.00 ± 8.74 35.78 ± 15.66 0.001 
‡ Mann Whitney U test  
!

Table 3. The correlation between average 
frequencies and duration of disease 
  r p value* 

Left ear 250 Hz -0.062 0.738 
 500 Hz -0.090 0.624 
 1000 Hz -0.242 0.182 
 2000 Hz -0.168 0.358 
 4000 Hz 0.575* 0.001 

 8000 Hz 0.528* 0.002 

Right ear 250 Hz -0.079 0.667 
 500 Hz 0.089 0.628 
 1000 Hz -0.202 0.267 
 2000 Hz -0.046 0.803 
 4000 Hz 0.582* < 0.001 

 8000 Hz 0.438* 0.012 

*Pearson correlation coefficient. Statistically significance 
showed with bold characters  
!
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reason, the most common cause of hearing loss in
Behçet's disease may be vascular in nature. 
      Hearing loss was observed in 12% of cases by
Belkahia et al. [21], 28% by Andreoli and Savastano
[22], 55% by Gemigrani et al. [23], and 80% by Elidan
et al. [10]. 
      In our study, sensorineural hearing loss was
observed in only three patients (9.3%). These cases
were bilateral and very mild, and were compatible
with the typical descending curve audiogram as noted
in some studies in the literature [24, 25]. 
      Soylu et al. [26] found significant differences in
hearing thresholds at frequencies of 250, 500, 2000
and 4000 Hz in patients with Behçet's disease; Ak et
al. [25] found a statistically significant difference at
250, 500, 4000, 6000 and 8000 Hz. Aslan et al. [27]
stated that there was a significant difference between
patient and control group at 250, 1000, 2000, 4000 and
8000 Hz. In our study, we observed statistically
significant differences in frequencies of 500, 1000,
2000 and 8000 Hz in the left ear, and 500, 1000 and
8000 Hz in the right (p < 0.05). 
      A child with external ear canal necrosis, facial
paralysis, Horner's syndrome and internal carotid
artery rupture, in addition to inner ear involvement,
has been reported by Miura et al. [28]. All of the
patients in our study group underwent ear, nose, and
throat examinations that proved normal. 
      This study did not use the SISI (short increment
sensitivity index) and Metz recruitment tests to
confirm the cochlear pathology as in Ak et al. [25],
nor the TonDecay test to exclude retrocochlear
pathology, nor the Auditory Brainstem Response
(ABR) test as in Mahdi et al. [29] and Sonbay et al.
[30]. Evereklioğlu et al. [31] reported that ABR, SISI,
and ToneDecay tests produced no results when applied
to Behçet’s disease patients, so we did not add
suchtime consuming and high cost tests to our study. 
      When we look at the relationship between the
duration of the illness and hearing loss, Brama and
Fainaru [32] found a relationship in the 1980 study,
but no relationship was found in most studies in the
following years [2, 10]. Ak et al. [25] found no
relationship between hearing loss and duration of
illness, but found that there was a relationship between
the average age of the patients and hearing loss. In our
study, we observed positive significant correlation
between hearing loss and duration of illness in high

frequencies. 
      Sonbay et al. [30] have shown that the age at the
onset of the disease is higher in patients with hearing
loss, and they have explained this with a more severe
course in the early stages of the disease. 
      Hearing loss was the third or fourth most common
clinical finding in the cases in some studies [3, 25, 33-
35]. In our study, hearing loss emerged as the fifth
most common along with other skin lesions, following
oral and genital ulcers, ocular lesions, and
neurological manifestations. Only two of the patients
recognized and identified hearing loss, but the test
results showed hearing loss in three (9.3%) patients.
This suggests that these patients should be tested for
hearing loss, whether or not they have a hearing
complaint, and should be referred to the ENT
physician if they are diagnosed. 

Limitations
      There are some limitations in this study. First of
all, the number of the study group is small. Secondly,
assessments were performed according to audiometry
results and objective hearing tests were not used in
comparisons. And finally, adding high frequency
audiometry to the test battery may be more meaningful
in these patients.

CONCLUSION

      In Behçet's disease, hearing levels are significantly
worse at high frequencies (4000 Hz and 8000 Hz), and
this correlateswith disease duration. Significant
hearing loss was observed in different frequencies in
both ears in the control and study groups. It should be
kept in mind that the loss of hearing in these patients
may develop over thetime. It may also be beneficial
to include hearing tests in routine follow-up charts. 
      As it is possible to detect early hearing loss at very
high frequencies due to small vessel involvement, a
comparison of high frequency audiometry with the
control group may be proposed as a new study topic
in the future. 
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