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Effects of migraine disease on the vestibulocochlear system

Migren hastaliginin vestibulokoklear sistem iizerine etkileri

Murat Zaim, Baran Acar, Emrah Celik

ABSTRACT

Objective: Migraine patients have tendency to have ves-
tibular and auditory system problems. The aim of this
study is to evaluate vestibule cochlear system of patients
with migraine with Transient-evoked otoacoustic emis-
sions (TEOAE) video-nystagmography (VNG) and caloric
test.

Methods: 39 patients diagnosed with migraine and con-
trol group of 21 healthy volunteers were included in this
study. Before they were included in the study, all of them
were examined and those who has acute otitis media,
chronic otitis media, tympanic membrane perforation, ex-
ternal otitis, ear surgery history and head trauma were
excluded from the study. All patients and volunteers were
tested by TEOAE, VNG and caloric tests. In evaluating
the statistical data, SPSS 15.0 was utilized.

Results: When TEOAE values for the migraine group
and for the control group are compared, it is found statis-
tically significant that the TEOAE values for the migraine
group is lower than those for the control group. This result
shows that there can be a pathology that is able to af-
fect cochlear functions in migraine disease. As for VNG
test results, a statistically significant difference cannot be
determined between migraine and control groups. More-
over, the identification of canal paresis in caloric test in-
dicates that peripheral vestibular problems accompany
migraine disease.

Conclusion: Evaluating vestibulocochlear system of mi-
graine patients with TEOAE, VNG and caloric tests has
been an important task for identifying vestibular imper-
fections accompanying these patients and for predicting
potential auricular pathologies. J Clin Exp Invest 2015; 6
(1): 1-4
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OzZET

Amag: Migren hastalarinda vestibliiler problemler ve isit-
sel problemler gorilebilmektedir. Bu g¢alismanin amaci
migren hastalarinin koklea-vestibller sistemini Transient
evoked otoacustic emmission (TEOAE) video-nistagmog-
rafi ( VNG) ve kalorik test ile degerlendirmektir.

Yontemler: Bu galismaya migren tanisi konmus 39 hasta
ile kontrol grubu olarak 21 saghkli génulli dahil edilmigtir.
Hasta ve saglikli génilliler ¢alismaya alinmadan 6nce
tam bir muayeneden gegcirilmis ve akut otit, kronik otit, tim-
pan zar perforasyonu, dis kulak yolu iltihabi olanlar, kulak
cerrahisi gegirenler ve kafa travmasi gecirenler ¢alisma
disi birakilmistir. Calismaya katilanlarin hepsine TEOAE
VNG ve kalorik test uygulanmistir. istatistiki verilerin de-
gerlendiriimesinde SPSS 15.0 programi kullaniimigtir.

Bulgular: Migren ve control grubu karsilastirildiginda,
migren grubu TEOAE degerlerinin kontrol grubuna gore
istatiksel olarak anlamh derecede dusik oldugu goérul-
mustir. Bu durum, migren hastaliginda koklear fonksi-
yonlari etkileyebilecek bir patolojinin olabilecegini bize
gOstermektedir.

VNG test sonuglari dederlendirildiginde ise; migren grubu
ile kontrol grubu arasinda istatiksel olarak anlamli bir fark
saptanamamistir. Kalorik testte kanal parezisi saptan-
masi, migren hastalarinda eslik eden periferik vestibller
problemler olabilecegine isaret etmektedir.

Sonug: Migren hastalarinda vestibllokoklear sistemi;
TEAOE, VNG ve kalorik testler ile degerlendirmek, bu
hastalarda eslik edebilecek vestibller bozuklari sapta-
mak ve olugabilecek isitsel patolojiler 6ngdrebilmek igin
Onem arz etmektedir.
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INTRODUCTION

Migraineis a type of headache that usually occurs in
attacks. It affects 14% of the whole population and
nearly 18% of the women population [1].

The pathophysiology of migraine-related audi-
tory-vestibular symptoms has not been fully clarified
but its clinical manifestation is varied [2]. Various
types of balance disorders have been reported dur-
ing headache crises in migraine patients, such as
rotational vertigo, positional vertigo, dizziness, intol-
erance to head movement and other less common
findings [3].

Reported auditory disorders which may be re-
lated to headache-induced stress include phono-
phobia (intolerance to loud noise) and hyperacusis
(abnormal noise sensitivity), first described by Tis-
sot in 1778 (cited by Sachs et al., 1970) [4].

Migraine attacks may persist for 4 hours to 72
hours. Patients feel completely normal during the
attacks themselves. Migraine pain is usually mild to
moderate or severe and interferes with a person’s
daily activities. In addition to hearing loss; tinni-
tus, vertigo and dizziness may be associated with
headache in these patients. It is important to reveal
the cause of the symptoms that may occur with mi-
graine and quantitative tests must be evaluated in
order to determine the relationship.

The aim of this study is to evaluate the vestibu-
locochlear system of migraine patients with vide-
onystagmography (VNG), caloric test and transient
evoked otoacoustic emission test (TEOAE).

METHODS

This study was performed at Ankara Kegioéren Train-
ing and Research Hospital Otolaryngology and
Neurology clinics in the period between February
and June 2012. For this study, local ethics commit-
tee approval was taken from Ankara Kegioéren Train-
ing and Research Hospital Ethics Committee.

This study was conducted in Kegiéren Train-
ing and Research Hospital Neurology policlinic with
39 patients with diagnosis of migraine without aura
according to international Headache Society (IHS)
diagnostic criteria. They were compared with a con-
trol group of 21 healthy volunteers selected among
the department employees. Patients with previous
diagnosis of neuro-otological disease (labyrinthine
diseases, benign paroxysmal positional vertigo,
etc.), cardiovascular diseases, pulmonary disor-
ders, metabolic alterations tympanic membrane

perforation, otitis externa, otitis media, ear surgery
history, or cranial trauma were excluded from the
study.

All of the patients in the migraine and the con-
trol group were examined according to tests be-
low:1) A detailed head and neck examination; 2)
fiberoptic nasal, pharyngeal and laryngeal exami-
nation; 3) neurological examination 4) evaluation of
eye movement disorders using oculomotility tests
recorded by videonystagmography (VNG) 5) ca-
loric vestibular responses with cold and warm water
stimulation and recorded by VNG.

The oculomotility test evaluation included: a)
voluntary saccadic eye movements: latency, maxi-
mal velocity, accuracy; b) smooth-pursuit move-
ments: latency, gain, morphology; c¢) optokinetic
nystagmus: slow-phase angular velocity, gain, sym-
metry; d) nystagmus during caloric vestibular tests:
duration, frequency, slow-phase angular velocity
with the classic Jongkees’ formula [5].

6) Transient-evoked otoacoustic emissions;
TEOAEs records were taken from each ear of all
subjects by the help of an Otodynamics ILO V6 ana-
lyzer. A standard nonlinear click stimulus of 80-ysec
duration was identified at a repetition rate of 50 Hz
and a sound level of 80 (+3) peak equivalent dB SPL.
The response was averaged over 260 acquisitions
and the total (mean) nonlinear TEOAE response
amplitude (dB SPL) was analyzed. The level of ran-
dom noise was controlled by setting the automatic
noise rejection at 47.3 dB in all tested subjects. The
detailed analysis of the parameters was carried out
using SPSS 15.0 statistics software manufactured
by SPSS Inc. Frequencies, mean values, standard
deviations, medians, minimum and maximum val-
ues within the treatment groups were given for the
various variable forms. All data were synchronized
and subsequently analyzed in SPSS. A significance
level of p<0.05 was defined for all statistical tests.

RESULTS

The migraine group included 36 females and 3
males. Mean age of all patients was 34.8 years
(range19-62 years). Mean age of the Control group
was 28.6 years (range 21-42 years) and the female/
male ratio was 2:1. Results regarding related tests
have been summarized as follows:

Transient evoked otoacoustic emissions

There was significant difference with respect to
TEOAE means left ear 1000Hz, right ear 1400,
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2000, 2800, 4000 Hz) between the migraine and
control groups (p<0,05) (Figure1)
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Figure 1. Transient evoked otoacoustic emission test val-
ues; blue color migraine group, red color control group

Videonystagmography

There was no significant difference between mi-
graine and control groups in terms of VNG test re-
sults. (p>0.05)

Caloric vestibular Test

After the caloric test was completed, canal paresis
and values were calculated according to the Jon-
kees formula. The canal paresis value over 20%
level was considered as positive. Directional pre-
ponderance value over 30% level was considered
as positive.

Caloric vestibular tests for migraine group
demonstrated abnormal findings for 12 patients and
normal vestibular functions for the remaining 17 pa-
tients. Canal paresis was determined for 12 patients
in migraine group. Furthermore directional prepon-
derance was determined 3 of these 12 patients. The
control group presented normal vestibular tests in
all cases. Thus, there was significant difference be-
tween migraine and control groups in terms of ca-
loric vestibular test results. (p>0.05)

DISCUSSION

Migraine is a chronic, paroxysmal, and neurovascu-
lar disease. It usually starts around the age of thirty
[6]. It is in the group of primary headaches at In-
ternational Headache Societies (IHS) classification.
The pathophysiology of migraine-related auditory-
vestibular symptoms has not been fully clarified,

but its clinical manifestation is varied [2]. Most of
the vestibulocochlear symptoms are motion sick-
ness dizziness and phonofobia. In our study, we ap-
praised vestibulocochlear functions of migraine pa-
tients with VNG, caloric vestibular test and transient
otoacoustic emission test.

Cochleavestibular blood flow may change as a
result of trigeminal activation in migraine patients.
This situation may lead to changes in the outer hair
cells. Due to this fact , change can be evaluated by
otoacoustic emission test. Bolay et al. applied oto-
acoustic emission to migraine patients. In Bolay’s
study, he did not find a statistically significant dif-
ference between TEOAE values taken from differ-
ent groups. On the other hand, distortion product
OAE values were appeared to be lower in patients
with migraine [7]. Hamedet al. in their study evalu-
ated cochlea and peripheral auditory system with
TEOAE and distortion product otoacoustic emis-
sions (DPOAE). In this study, 58 migraine patients
and 40 healthy volunteers were included. As for mi-
graine patients were detected reduced in TEOAE
response especially 1-3-4 khz. Therefore, it was
determined that migraine patients have subclinical
changes regarding cochlear function [8]. Murdin
L. et all. in their study elaborated on vestibular mi-
graine patients with otoacoustic emissions. In the
study 33 vestibular migraine patients and 31 non-
migraine volunteer were included. As a result, they
found that otoacoustic emissions response reduced
in vestibular migraine disease group but this wasn’t
correlated with phonophobia or disease duration [9].
In our study, TEOAE values appeared to be lower in
patients with migraine. The reason for the different
results of these studies may be associated with pa-
tients’ age and time of diagnosis of migraine.

On the other hand, Toglia et al. applied elec-
tronystagmography to migraine patients. It was
determined that 80% of the patients were found to
be abnormal in terms of caloric test. Moreover, 7
patients had canal paresis and 9 patients had di-
rectional preponderance [10]. Similarly, Cass et al.
included 100 patients with migraine and vertigo in
their study where 22% of the patients were found
to be abnormal in terms of caloric test [11]. Vitkovic
et al. incorporated 523 patients with migraine and
vestibular symptoms in their study. They found that
absolute migraine patients had periferal vestibular
hipofunction [12].

Rzeski et al. applied electronystagmography
and videonystagmography to migraine patients.
In their study, it had been established that 54% of
migraine patients show vestibular dysfunction. This
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condition is thought to be associated with the mi-
graine duration and migraine frequency [13].

Cutrer et al. applied electronystagmography
to 91 migraine patients. 20% of the patients were
observed to have canal paresis in terms of the ca-
loric test results [14]. Dash et al. performed a similar
study. Again, 26% of the patients were observed to
have canal paresis in terms of the caloric test re-
sults [15].

Compared to others summarized above; the
result of our study was similar to other studies In
our study 30% of the migraine patients appeared
to have canal paresis. These findings indicate that
migraine patients have tendency to have peripheral
vestibular dysfunction. The caloric test may assist
establishing this peripheral vestibular dysfunction.

In conclusion, lower TEOAE values and canal
paresis were determined for patients with migraine.
These findings show that migraine disease may
lead to cochlear patologoies and periferal vestibu-
lar dysfunction and this may help to better identify
some of the vertiginous and cochlear symptoms for
migraine patients.
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