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ABSTRACT Objective: Behget's disease (BD) is characterized by re-
current oral and genital ulcers, uveitis and vasculitis throughout the
body. There are not many studies in the literature on the involvement
of the vestibular system in BD. Our aim is to evaluate the vestibular
system in Behget's patients and to determine the clinical importance of
video head impulse test (VHIT). Material and Methods: Twenty pa-
tients (11 females and nine males) with BD and 15 healthy volunteers
(seven females and eight males) were included in the study. Pure tone
audiometry (PTA), videonystagmography (VNG), dizziness handicap
inventory (DHI) and vHIT tests were administered to all individuals.
Data were evaluated by statistical methods. Results: The mean age of
the patients with BD was 44+11.2 years, and the mean age of the
healthy volunteers was 42+13.3 years. The DHI scores of the patient
group were higher than the control group. Results of vHIT showed sig-
nificantly lower VOR gain in the left lateral, right, and left posterior
semicircular canals in the BD group compared to the control group.
Nine (45%) of the BD patients had overt saccade, but none had covert
saccade. Overt and covert saccade were not observed in the healthy vol-
unteers. Conclusion: VHIT is a fast and accurate test that can be used
to evaluate the vestibular system in patients with BD.

Keywords: Behget’s disease; vestibulo-ocular reflex;
video head impulse test; oral ulcers; genital ulcers;
vasculitis

OZET Amag: Behget hastahigi (BD), viicutta tekrarlayan oral ve geni-
tal iilserler, Giveit ve vaskiilit ile karakterizedir. Literatiirde vestibiiler
sistemin BD'ye katilimu ile ilgili ¢cok fazla ¢alisma yoktur. Amacimiz
Behget hastalarinda vestibiiler sistemi degerlendirmek ve video bas sa-
vurma testinin (VHIT) klinik 6nemini belirlemektir. Gere¢ ve Yon-
temler: Yirmi iki hasta (11 kadin ve 9 erkek) BD ve 15 saglikli goniillii
(7 kadin ve 8 erkek) calismaya dahil edildi. Tiim bireylere saf ton od-
yometrisi (PTA), videonistagmografi (VNG), bas donmesi handikap
envanteri (DHI) ve VHIT testleri uygulandi. Veriler istatistiksel yon-
temlerle degerlendirildi. Bulgular: Behget Hastalig1 olanlarin yas or-
talamasi 44+11,2, saglikli goniilliilerin yas ortalamas1 42+13,3 idi.
Hasta grubunun DHI skorlari kontrol grubundan daha yiiksekti. vVHIT
sonuglar1 BD grubunda sol lateral, sag ve sol arka semisirkiiler kanal-
larda kontrol grubuna gére anlamli derecede diisiik vestibiiler okiiler
refleks (VOR) artis1 gosterdi. Behget hastalarinin 9 (%45)’unda agik
segirme vardi, ancak higbirinde ortiilii segirme yoktu. Saglikli goniil-
lillerde agik ve ortiilii segirme goriilmedi. Behgetli hastalarda VOR'un
etkilendigi bulundu. Sonug¢: VHIT, BD'li hastalarda vestibiiler sistemi
degerlendirmek i¢in kullanilabilecek kolay, hizli ve giivenilir bir test-
tir.

Anahtar Kelimeler: Behget hastaligi; vestibiilo-okiiler refleks;
video bas savurma testi; oral iilserler;
genital iilserler; vaskdilit

Behget's disease (BD) is a chronic recurrent vas-
culitis that affects the small vessels of almost all or-
gans with unknown etiology.! The prevalence in
Turkey is 20 to 420/100.000.” It is usually seen in the
third decade of life and the average age of onset in

Turkish patients was reported to be 23.3 years.> It is
more common in men than in women. The underly-
ing histopathological findings include leukocytoclas-
tic vasculitis, fibrinoid necrosis of the postcapillary
venules and perivascular neutrophilic accumulations.
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Apart from oral and genital ulcers, neurological, gas-
trointestinal, vascular, cardiac, pleuro-pulmonary and
testicular involvements may be observed.®” It affects
all systems in the body, including the audiovestibular
system. Hearing loss, dizziness and vertigo can be
seen in Behget’ disease.®’

The International Clinical Criteria for Behcet's
Disease classification states patients must present: (a)
Recurrent oral ulcerations (apthous or herpetiform) at
least three times in one year and (b) any two of the fol-
lowing: - Recurrent genital ulcerations, -Eye lesions
(uveitis or retinal vasculitis) observed by an ophthal-
mologist, -Skin lesions (erythema nodosum, pseudo-
folliculitis, papulo-pustular lesions, acneiform nodules)
unable to resolve with corticosteroids or -positive
pathergy test read by a physician within 24-48 hours. '

The video head impulse test (VHIT) is an instru-
mented bedside technique used to diagnose reduction
in vestibular function in one ear compared to the
other. All of the three semicircular canals in the
vestibular system and the superior and inferior
branches of the vestibular nerve are evaluated. Basi-
cally, the test incorporates a new technology that uses
a high speed, lightweight video goggle to measure
eye velocity and record “catch up” saccades in pa-
tients with impaired vestibular ocular reflex (VOR)
function. vHIT provides a quick and objective meas-
ure of the VOR in response to head movements in the
natural range of daily motions.

In this study, we aimed to evaluate the vestibu-
lar system involvement of BD using vHIT which
presents accurate and fast diagnosis of the vestibular
system involvement.

I MATERIAL AND METHODS

Twenty (N: 9 males 45%, 11 females 55%) cases
who were complaining of dizziness and being moni-
tored with the diagnosis of Behget’s disease for at
least three years in our hospital (Physical therapy and
rehabilitation) were designed as the study group.
They were sent to neurology and ENT because of
dizziness. All BD cases were being followed by the
same neurologist and were assured not to have neuro-
Behget. Fifteen healthy individuals (N: 8 males
53.3%, 7 females 46.7%) were designed as the con-
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trol. The approval of the local Ethics Committee of
Okmeydan1 Research and Education Hospital was
taken with the project number: 48670771-514.10. In-
formed consent was obtained from the participants.

All cases received a detailed otolaryngologic ex-
amination and had normal otoscopic findings. The
control group did not have any kind of neurological,
otologic or vestibular symptoms.

Exclusion criteria were pediatric age group,
sight-loss, limited neck motion that lacks focusing in
the test, on-going vestibular rehabilitation patients,
neuro-Behget’s disease involving the central nervous
system and being under vestibular suppressant med-
ications.

The vestibular status of the participants were ex-
amined by the Turkish version of the Dizziness hand-
icap inventory (DHI-TR). This is one of the disease
specific questionnaire developed for individuals with
dizziness or balance problems in order to determine
how vertigo or disequilibrium affect individual’s
quality of life and composed of physical, functional
and emotional domains.

Each participant underwent pure tone audiome-
try (PTA) to detect any disorder through the fre-
quencies between 250-8000 Hz (Interacoustics
AC-40, Denmark).

Finally, videonystagmography (VNG) and vHIT
tests were performed by ICS Impulse video glasses
system (GN Otometrics, Schaumburg, IL, USA).

VHIT protocol: The participants were seated in
a well lit room at a distance of 1 m from a target point
on the wall approximately 90 cm above the floor. A
pair of glasses with a high frequency (250 Hz) video
camera was positioned to record real-time eye move-
ments. There was a motion sensor to measure head
movements. Before each test, calibration was per-
formed to ensure correct measurement. All tests were
performed by a single experienced nurse. The head
impulses were delivered unpredictably. This was re-
quired both in regard to direction and timing. The
head impulses were applied with a small amplitude
(5°-20°) and high acceleration (1,000°/s? -4,000°/s?).
To perform horizontal semicircular canal testing, the
head of the participant was turned away from the cen-
ter to the right or left sides and a minimum of 10 head
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impulses were delivered to each side. To perform ver-
tical semicircular canal testing, the hands of the at-
tendant were placed on top of the patient’s head and
the fingers were directed in the direction of the ante-
rior semicircular canal to be tested. For the left ante-
rior and right posterior semicircular canals, the head
was rotated to right and a down movement was applied
to the head to stimulate the canals. For the right ante-
rior and left posterior semicircular canals, the head was
rotated to left and a down movement was applied to
the head to stimulate the canals. VOR saccades of the
patient were recorded and transferred to a computer.
Corrective saccades are defined as transient (fast) eye
movements. Corrective saccades that occur after the
head rotation were referred to as overt saccades
whereas corrective saccades that occur during the head
rotation were referred to as covert saccades.

Statistical analysis were done by SPSS-22
(IBM, Turkey). The normality of the data distribu-
tion was assessed using the Shapiro-Wilks test. Stu-
dent’s t-test was used for between-group comparisons
of normally distributed parameters, and the Mann-
Whitney U test was applied to compare parameters
that were not normally distributed. Descriptive sta-
tistics included means, standard deviations, and fre-
quencies. A p-value lower than 0.05 was accepted as
statistical significant.

I RESULTS

The mean age of the patients with BD was 44+11.2
years, and the mean age of the healthy volunteers was
42+13.3 old. Twenty patients with BD (N: 9 males

45%, 11 females 55%) and 15 healthy individuals (N:
8 males 53.3%, 7 females 46.7%).

There was no statistical difference in age and
gender between the BD and control groups.

In BD group, four cases had sensorineural hear-
ing loss (SNHL) in all frequencies (500-8000 Hz).
The high frequencies (4000, 6000, and 8000 Hz) re-
vealed bilateral loss of 25 dB or more in sixteen BD
cases. In the control group, four cases had high fre-
quency sensorineural hearing loss. The DHI scores
were 21.40+7.8 in BD and 1.60+1.5 in the control
group. The results of BD were significantly higher
(p<0.001). VNG tests were normal in all subjects. No
spontaneous or positional nystagmus were detected.

According to VHIT results, the average VOR
gain of the left anterior semicircular canal of BD was
0.64 (range: 0.25-0.80) and was significant compared
to the gain of the control group which was 0.82
(range: 0.71-0.90) (p<0.05). The average VOR gain
of the right posterior semicircular canal of BD was
0.65 (range: 0.41-0.82) and was significant compared
to the gain of the control group which was 0.80
(range: 0.72-0.90) (p<0.05) .The average VOR gain
of the left posterior semicircular canal of BD was
0.74 (range: 0.19-0.99) and was significant compared
to the gain of the control group which was 0.81
(range: 0.75-0.95) (p<0.05). VOR gains of the other
canals compared to the control group were deemed
normal (Table 1, Figure 1, Figure 2).

In nine (45%) of the patients with BD, overt sac-
cade was present but no covert saccade was observed.

TABLE 1: VOR Gains of the semicircular canals.
Groups
BD (n=20) Control (n=15)
Mean=SD Median (min-max) Mean=SD Median (min-max) p
LL 0.92+0.10 0.91(0.78-1.12) 0.90+0.06 0.88(0.82-1.04) 0.653?
RL 1.01£0.13 0.98 (0.86-1.33) 1.01£0.10 0.95(0.92-1.16) 0.805°
LA 0.60+0.15 0.64 (0.25-0.80) 0.81+0.06 0.82(0.71-0.90) <0.001#
RP 0.64+0.10 0.65 (0.41-0.82) 0.80+0.07 0.80(0.72-0.90) <0.001#"
LP 0.68+0.19 0.74 (0.19-0.99) 0.84+0.07 0.81(0.75-0.95) 0.003%
RA 0.8120.18 0.79 (0.54-1.18) 0.90£0.10 0.90(0.78-1.02) 0.088a
* p<0.05

a: independent sample t-test, b: Mann-whitney U test, BD: Behget's disease; SD: standard deviation, LL: Left lateral semicircular canal, RL: Right lateral semicircular canal, LA: Left
anterior semicircular canal, RA: Right anterior semicircular canal, LP: Left posterior semicircular canal, RP: Right posterior semicircular canal.
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FIGURE 1: Video head impulse test example of a patient (presence of overt saccades and decreased gain levels on left anterior and right posterior semicircu-
lar canal).

Overt and covert saccade were not present in all of
the healthy volunteers (Table 2). a

11
I DISCUSSION 08 |

BD

BD is a chronic inflammatory vasculitis involving 061 :Com,
small vessels with unknown etiopathogenesis. HLA- 04 -
BS5 and HLA-DRS are associated with alloantigens. 02 |
This autoimmune disease can be familial and has a .
genetic basis.!! Although BD is characterized by the w RL Lo Re Lp RA
triad of severe uveit, salong with oral and genital aph- FIGURE 2: VOR gains of the semicircular canals.

thous ulcers due to small vessel vasculitis, it may af-
fect all systems in the body, including the
audiovestibular system. the labyrinthine artery, the common cochlear artery
and the anterior vestibular artery. Vasculitis may

The arterial blood supply to the cochlea and
damage these branches in BD.!?

vestibular structures is provided by the branches of
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TABLE 2: VOR Gains of the semicircular canals.

BD

n %

Gender M 9
F 11

Age(mean)

OVERT + 9
11

COVERT + 0
20

Groups
Control
n %

45,0 8 53,3

55,0 7 46,7
44112 42+13.3

45,0 0 0,0
55,0 15 100,0

0,0 0 0,0
100,0 15 100,0

SD: standard deviation.

Based on this hypothesis, labyrinthine artery in-
volvement in BD is of utmost importance. Due to the
anatomical nature of humans, cochlea and vestibular
structures have a very limited blood supply. The ob-
jective findings of the involvement of the cochlea and
horizontal semicircular canals in the current study
may lead to unpredictable or asymmetrical involve-
ment of the semicircular canals.

Otologic and vestibular involvement rates in BD
are variable in the literature. Alajouanine et al.
showed the audiovestibular involvement in BD in
1961." Brahma et al. identified abnormalities of au-
ditory and vestibular system in 62% and 37% of pa-
tients respectively, whereas Pollak et al. found
auditory and vestibular abnormalities in 73% and
54% of patients, respectively.®’ These findings obvi-
ously support that the cochlear involvement was
greater than vestibular involvement. Peripheral in-
volvement of the audiovestibular system was seen
more than central involvement, and there was no re-
lationship with other organ involvement, duration of
disease, age or gender.’

Morales-Angulo et al. assessed otorhinolaryn-
gological problems in 33 BD and reported au-
diovestibular manifestations in six of them.'* In BD,
hearing loss was usually bilateral and at high fre-
quencies. Our study revealed four cases with SNHL
in all frequencies whereas at the higher frequencies
(4000, 6000, and 8000 Hz), there was bilateral loss
of 25 dB or more in 16 BD patients.

VNG and caloric tests were being used to eval-
uate the vestibular system in patients with BD.”"* In
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Kiilahlr’s study, the caloric test was normal in all 62
patients with BD, while in 21 patients, hypometric or
hypermetric saccades were found." In Pollak’s study,
canal paresis and peripheral spontaneous nystagmus
in the caloric test were found in four of 26 BD pa-
tients and saccadic pursuit in two patients. We used
VNG to differentiate central pathologies and periph-
eral positional vertigo. In none of our patients, we
detected pathology in gaze, saccades and tracking.
The caloric test is limited in how much of the vestibu-
lar system it tests: the stimulation primarily tests only
the lateral semicircular canal at very low frequencies.
The video head impulse test (v-HIT) was proposed
to indicate the status of the VOR at high frequencies
in all semicircular cannals at the same time. Our re-
sults, however were not in concordance with the pub-
lished data; we included BD cases without central
involvement which is why our results were contra-
dictional.

Choung et al. reported spontaneous nystagmus
in two, saccade in one, and canal paresis in five cases
with BD. !¢ Sixteen cases had audiologic or vestibular
disorders. They reported that the inner ear involve-
ment of all BD patients should be evaluated and au-
diometry and positive vestibular function tests might
be helpful in the diagnosis and management of BD.

Erbek et al. conducted a study of 26 patients
with BD.!” In the caloric test, four (15.3%) patients
were found to have canal paresis. Cervical vestibular
evoked myogenic potential (cVEMP) detected pro-
longation of P13-N23 latencies. Seven patients had a
delayed cVEMP response. They reported that au-
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diovestibular dysfunction was not uncommon in pa-
tients with BD . Bayram et al. also found abnormal
cVEMP findings in their study, while oVEMP did not
detect any pathology.'®

The head impulse test was described by Hal-
magyi and Curthoys in 1988 vHIT is a test that meas-
ures eye speed with light camera glasses and captures
saccades when high-speed head movements are af-
fected by impaired VOR functions.'”? In a short
time, VOR was evaluated at high frequencies for all
semicircular canals.?-?

A study by Ertugrul et al. used vHIT to evaluate
31 BD cases.”® They performed PTA, vHIT, post-
head shake nystagmus test (PHSNT), and dizziness
handicap inventory (DHI) to check for au-
diovestibular system involvement. Saccades were
detected only in the horizontal semicircular canals.
The VOR gain was significantly lower in the BD
group than in the control group. DHI scores were
higher in the BD group than in the control group.
There was no correlation between duration of dis-
ease and saccade detection. In our study, the VOR
gain in the left lateral, right, and left posterior canals
of BD patients were significantly lower than the
control group. This may be because vasculitis affects
the feeding of different canals. Nine (45%) cases had
overt saccade and there was no covert saccade.
These findings indicate that the audiovestibular sys-
tem was involved in BD and vHIT was useful in
evaluating the vestibular system. Our study evalu-
ated the vestibular system with VNG and vHIT in
BD and it is the second study using vHIT.

We, however have a limitation in our study; pa-
tient population was low. We believe, future studies
can be conducted in larger groups.

I CONCLUSION

The published data reveals VNG, VEMP have been
used to evaluate the vestibular system in BD. We
tested all of the semicircular canals simultaneously
using VHIT and found a decrease in VOR gain and
presence of overt saccades in some canals. These
findings suggest that the vestibular system is fre-
quently affected in BD without Neuro-Behget.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,

working conditions, share holding and similar situations in any

firm.

Authorship Contributions
Idea/Concept: Belgin Tutar,; Design: Giiler Berkiten; Control/Su-

pervision: Onur Akan; Data Collection and/or Processing: Semih
Karaketir, Omiir Biltekin Tuna; Analysis and/or Interpretation:
Yavuz Uyar; Literature Review: Belgin Tutar; Writing the Article:
Belgin Tutar, Critical Review: References and Fundings: Giiler
Berkiten.

Cakir N, Dervis E, Benian O, Pamuk ON,
Sonmezates N, Rahimoglu R, et al. Preva-
lence of Behget's disease in rural western
Turkey: a preliminary report. Clin Exp
Rheumatol. 2004;22(4 Suppl 34):S53-5.
[PubMed]

Azizlerli G, Kdse AA, Sarica R, Gl A, Tutkun
T, Kulag M, et al. Prevalence of Behcet's dis-
ease in Istanbul, Turkey. Int J Dermatol.
2003;42(10):803-6. [Crossref] [PubMed]

Pamuk ON, Gakir N. [The epidemiology of Be-

hcet's disease]. Turkiye Klinikleri J Int Med
Sci. 2005;1(25):3-9.

I REFERENCES

Demirkesen C, Tiiztiner N, Mat C, Senocak
M, Buyikbabani N, Tiziin Y, et al. Clinico-
pathologic evaluation of nodular cutaneous le-
sions of Behcet syndrome. Am J Clin Pathol.
2001;116(3):341-6. [Crossref] [PubMed]

Davatchi F, Chams-Davatchi C, Shams H,
Shahram F, Nadji A, Akhlaghi M, et al. Be-
hcet's disease: epidemiology, clinical mani-
festations, and diagnosis. Expert Rev Clin
Immunol.  2017;13(1):57-65.  [Crossref]
[PubMed]

Davatchi F, Chams-Davatchi C, Shams H,
Nadiji A, Faezi T, Akhlaghi M, et al. Adult Be-

115

hcet's disease in Iran: analysis of 6075 pa-
tients. Int J Rheum Dis. 2016;19(1):95-103.
[Crossref] [PubMed]

Criteria for diagnosis of Behget's disease. In-
ternational Study Group for Behget's Disease.
Lancet. 1990;335(8697):1078-80. [Crossref]
[PubMed]

Brama I, Fainaru M. Inner ear involvement in
Behcet's disease. Arch Otolaryngol. 1980;
106(4):215-7. [Crossref] [PubMed]

Pollak L, Luxon LM, Haskard DO. Labyrinthine
involvement in Behcet's syndrome. J Laryngol
Otol. 2001;115(7):522-9. [Crossref] [PubMed)]


https://www.ncbi.nlm.nih.gov/pubmed/15515786
https://doi.org/10.1046/j.1365-4362.2003.01893.x
https://www.ncbi.nlm.nih.gov/pubmed/14521694
https://doi.org/10.1309/GCTH-0060-55K8-XCTT
https://www.ncbi.nlm.nih.gov/pubmed/11554161
https://doi.org/10.1080/1744666X.2016.1205486
https://www.ncbi.nlm.nih.gov/pubmed/27351485
https://doi.org/10.1111/1756-185X.12691
https://www.ncbi.nlm.nih.gov/pubmed/26258691
https://doi.org/10.1016/0140-6736(90)92643-V
https://www.ncbi.nlm.nih.gov/pubmed/1970380
https://doi.org/10.1001/archotol.1980.00790280023004
https://www.ncbi.nlm.nih.gov/pubmed/7362520
https://doi.org/10.1258/0022215011908315
https://www.ncbi.nlm.nih.gov/pubmed/11485580

Belgin Tutar et al.

KBB ve BBC Dergisi. 2020;28(2):110-6

10.

International Team for the Revision of the In-
ternational Criteria for Behget's Disease (ITR-
ICBD). The International Criteria for Behcet's
Disease (ICBD): a collaborative study of 27
countries on the sensitivity and specificity of
the new criteria. J Eur Acad Dermatol
Venereol. 2014;28(3):338-47. [Crossref]
[PubMed]

. Mizuki N, Ohno S, Kamata K, Nakamura S,

Ishihara M, Sato K, et al. [Immunogenetic
mechanism of Behcet's disease]. Nippon
Ganka Gakkai Zasshi. 1991;95(8):783-9.
[PubMed]

Baloh RW, Halmagyi GM. Disorders of the
Vestibular System. 1t ed. New York: Oxford
University Press; 1996. p.687.

Alajouanine T, Castaigne P, Lhermitte F,
Cambier J, Gautier JC. [The meningoen-
cephalitis of Behcet's disease]. Presse Med.
1961;69:2579-82. [PubMed]

Morales-Angulo C, Vergara Pastrana S,
Obeso-Agiiera S, Acle L, Gonzélez-Gay MA.
[Otorhinolaryngological manifestations in pa-

15.

16.

17.

18.

tients with Behget disease]. Acta Otorrino-
laringol Esp. 2014;65(1):15-21. [Crossref]
[PubMed]

Kulahli I, Balci K, Koseoglu E, Yuce I, Cagli
S, Senturk M. Audio-vestibular distur-
bances in Behcet's patients: report of 62
cases. Hear Res. 2005;203(1-2):28-31.
[Crosstref] [PubMed]

Choung YH, Cho MJ, Park K, Choi SJ,
Shin YR, Lee ES. Audio-vestibular distur-
bance in patients with Behget's disease.
Laryngoscope. 2006;116(11):1987-90. [Cross-
ref] [PubMed]

Erbek S, Erbek SS, Yilmaz S, Yucel E, Ozlu-
oglu LN. Vestibular evoked myogenic poten-
tials in Behcet's disease. Eur Arch
Otorhinolaryngol. ~ 2008;265(11):1315-20.
[Crosstref] [PubMed]

Bayram A, Dogan M, Koc¢ A, Kalkan M,
Akgadag A, Ozcan I. Cervical and ocular
vestibular evoked myogenic potentials in Be-
hcet's disease. Am J Otolaryngol. 2015;36(4):
503-8. [Crossref] [PubMed]

116

19.

20.

21.

22.

28.

Halmagyi GM, Curthoys IS. A clinical sign of
canal paresis. Arch Neurol. 1988;45(7):737-9.
[Crossref] [PubMed]

Alhabib SF, Saliba I. Video head impulse test:
a review of the literature. Eur Arch Otorhino-
laryngol. 2017;274(3):1215-22. [Crossref]
[PubMed]

MacDougall HG, Weber KP, McGarvie
LA, Halmagyi GM, Curthoys IS. The video
head impulse test: diagnostic accuracy in
peripheral  vestibulopathy. ~ Neurology.
2009;73(14):1134-41. [Crossref] [PubMed]
[PMC]

Mangabeira Albernaz PL, Zuma E Maia FC.
The video head impulse test. Acta Otolaryn-
gol.  2014;134(12):1245-50.  [Crossref]
[PubMed]

Ertugrul O, Mutlu A, Zindanci |, Cam OH,
Ozluoglu L. Audiological and vestibular meas-
urements in Behcet's disease. Eur Arch
Otorhinolaryngol. 2019;276(6):1625-32.
[Crossref] [PubMed]


https://doi.org/10.1111/jdv.12107
https://www.ncbi.nlm.nih.gov/pubmed/23441863
https://www.ncbi.nlm.nih.gov/pubmed/1950836
https://www.ncbi.nlm.nih.gov/pubmed/13860003
https://doi.org/10.1016/j.otoeng.2014.02.010
https://www.ncbi.nlm.nih.gov/pubmed/24094428
https://doi.org/10.1016/j.heares.2004.11.020
https://www.ncbi.nlm.nih.gov/pubmed/15855027
https://doi.org/10.1097/01.mlg.0000237442.80711.65
https://doi.org/10.1097/01.mlg.0000237442.80711.65
https://www.ncbi.nlm.nih.gov/pubmed/17075420
https://doi.org/10.1007/s00405-008-0650-8
https://www.ncbi.nlm.nih.gov/pubmed/18365227
https://doi.org/10.1016/j.amjoto.2015.03.004
https://www.ncbi.nlm.nih.gov/pubmed/25920586
https://doi.org/10.1001/archneur.1988.00520310043015
https://www.ncbi.nlm.nih.gov/pubmed/3390028
https://doi.org/10.1007/s00405-016-4157-4
https://www.ncbi.nlm.nih.gov/pubmed/27328962
https://doi.org/10.1212/WNL.0b013e3181bacf85
https://www.ncbi.nlm.nih.gov/pubmed/19805730
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2890997
https://doi.org/10.3109/00016489.2014.942439
https://www.ncbi.nlm.nih.gov/pubmed/25399883
https://doi.org/10.1007/s00405-019-05403-x
https://www.ncbi.nlm.nih.gov/pubmed/30929056

