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Background: Migraine is a common disorder characterized by headache attacks frequently accompanied
by vestibular symptoms like dizziness, vertigo, and balance disorders. Clinical studies support a strong link
between migraine and vertigo rather than between other headache types and vertigo or nonvertiginous
dizziness. There is a lack of consensus regarding the pathophysiology of migrainous vertigo. Activation of central
vestibular processing during migraine attacks and vasospasm-induced ischemia of the labyrinth are reported
as the probable responsible mechanisms. Because vestibular examination alone does not provide enough
information for diagnosis of migrainous vertigo, posturography systems which provide objective assessment of
somatosensory, vestibular, and visual information would be very helpful to show concomitant involvement of
the vestibular and somato-sensorial systems. There are few posturographic studies on patients with migraine
but it seems that how balance is affected in patients with migraine and/or migrainous vertigo is still not clear.
We want to investigate balance function in migraineurs with and without vertigo with a tetra-ataxiometric
posturography system and our study is the first study in which tetra-ataxiometric static posturography was used
to evaluate postural abnormalities in a well-defined population of patients with migrainous vertigo.

Objective: To investigate balance functions in migraineurs with and without vertigo with a tetra-ataxiometric
posturography system.

Study Design: Prospective, nonrandomized, controlled study.

Setting: Pamukkale University Hospital, Neurology and Physical Therapy and Rehabilitation outpatient
clinics.

Methods: Sixteen patients with migrainous vertigo, 16 patients with migraine without aura and no vestibular
symptoms, and 16 controls were included in the study. Computerized static posturography system was
performed and statistical analyses of fall, Fourier, Stability, and Weight distribution indexes were performed.
The tetra-ataxiometric posturography device measures vertical pressure fluctuations on 4 independent
stable platforms, each placed beneath 2 heels and toe parts of the patient; inputs from these platforms are
integrated and processed by a computer digitally. Four separate plates are used and perpendicular pressures
of the anterior and posterior feet are measured. Pressure of each force plate is measured and data was
analyzed by the software program.

Limitations: A very small, non-randomized, and controlled study with the inability to find an answer to the
mechanism of involvement of the somatosensorial system and vestibular system in migrainous headaches.

Results: The distribution of patients with posturographical abnormalities in the migrainous vertigo
group was significantly different than the control group. Distribution of the patients with posturographical
abnormalities in the high frequencies of the head-right position was significantly different in the migrainous
vertigo group than in the control group and distribution of the patients with posturographical abnormalities
in high frequencies of the head-right position was significantly different in the migraine group than in the
controls groups. The stability index of the migrainous vertigo group was significantly higher than in the
control group when tested on in the neutral-head position with open eyes.

Conclusion: In this first study of tetra-ataxiometric static posturography evaluating postural abnormalities
in a well-defined population of patients with migrainous vertigo, the central part of the vestibular apparatus
would be responsible of postural abnormalities in patients with migraine and migrainous vertigo.
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igraine is a chronic disorder, characterized

by headache attacks and central nervous

system autonomic dysfunction as defined
by the International Headache Society (IHS), with a
prevalence of 15 - 17% in women and 5 — 8% in men
(1). Patients with migraine frequently report vestibular
symptoms like head motion intolerance, unsteadiness,
dizziness, and vertigo (1,2). Clinical studies in the
general population support a link between migraine
and vertigo and the studies in patients with migraine
suggest a stronger association between migraine
and vertigo than between other headache types and
vertigo or nonvertiginous dizziness (3,4).

The pathophysiology of migrainous vertigo is not
clear and activation of central vestibular processing
during migraine attacks and vasospasm-induced isch-
emia of the labyrinth are reported as the probable re-
sponsible mechanism (5).

It is reported that neuro-otologic abnormalities
can be seen in both migraineurs who complain of diz-
ziness and migraineurs who do not complain of dizzi-
ness (4). So, only neuro-vestibular examination would
not be proficient in patients with migraine and dizzi-
ness. For this reason various function tests have been
used to evaluate the vestibular system in patients with
migraine (1,3,5-8). One of these function tests, “pos-
turography,” is a new subject area. There are few pos-
turographic studies on patients with migraine (6-10)
and migraine is found to be associated with a slight
but significant postural instability of central vestibular
origin. However selection criteria of the patients and
the type of posturographical evaluation are different
in those studies. Akdal et al (2) evaluated findings of
static posturography in patients with migraine but
without migrainous vertigo and they found postural
instability of central vestibular origin in migraineurs.
However, in a study of Teggi et al (1), which is per-
formed in patients with migrainous vertigo, it is stated
that vestibular functional damage may occur in both
central and peripheral pathways. In addition Celebisoy
et al (6) reported that peripheral vestibular dysfunction
was more common than a central deficit in patient with
migrainous vertigo. So, it seems that how the balance
is affected in patients with migraine and/or migrainous
vertigo is still not clear and there is a need for new re-
search in well selected patient groups to clarify the pos-
sible pathogenesis of vestibular complaints in patients
with migraine. The tetra-ataxiometric posturography
system allows the clinician to evaluate all systems re-
sponsible for control of posture and balance simultane-

ously (6-10). As the vestibular tests require a long time,
the simultaneously evaluation of the systems which are
working together increases the chance of detecting
the main pathology. In addition, this tool has not been
used to evaluate migraine patients before and it would
give additional information about the pathophysiologi-
cal processes of vestibular symptoms in migraine. With
this purpose we want to investigate balance function
in migraineurs with and without vertigo with the tetra-
ataxiometric posturography system which provides an
objective assessment of somatosensory, proprioceptive,
vestibular, and visual information.

MEeTHODS

Patients

The study was conducted in the Pamukkale Univer-
sity Medical School Department of Neurology, Denizli,
Turkey. The study protocol was approved by the local
ethics committee. Informed consent was obtained from
all the participants. The study was designed as a pro-
spective, nonrandomized, controlled study. All examina-
tions and tests were performed in the hospital Neurol-
ogy and Physical Therapy and Rehabilitation outpatient
clinics. Patients with the diagnosis of migraine without
aura (M) and migrainous vertigo (MV) were assessed.
The diagnosis of migraine was based on the IHS crite-
ria (11). The diagnosis of MV was based on the criteria
of Neuhauser and Lempert (12). None of the patients
had associated cochlear symptoms or were in an acute
or postdromal phase of a migraine attack. Exams were
performed at least 2 weeks after either a migrainous or
vertiginous episode. Patients with any evidence of oto-
logical disease and any disease of the central nervous
system other than migraine were excluded from the
study. All patients underwent a detailed neuro-otolog-
ical examination including searching for spontaneous
nystagmus, head-shaking test, head-thrust test, and the
Dix-Hallpike maneuver, and magnetic resonance imag-
ing (MRI) of the brain, and patient with any pathologi-
cal finding on those examinations (2 patients) were ex-
cluded. None of the patients were using any sedative
drugs or tobacco within 24 hours before the examina-
tion. In addition patients suffering from any visual com-
plaint were excluded from the study and the posturo-
graphical tests were performed on the all participants
at the same hour of the day to exclude fatigue factor.

Sixteen patients fulfilling the criteria of MV and 16
patients with migraine without aura and no vestibular
symptoms were included in the study. Sixteen healthy
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non-migrainous volunteers (mostly volunteered medical
stuff) without a history of a vertiginous attack or bal-
ance disorder included as the control group (Q).

All migraineurs and controls were women and the
mean age of the MV group was 33.0 + 8.5 (Mean = SD),
the mean age of the M group was 29.2 + 8.0, and the
mean age of C group was 30.3 + 5.7, and the differences
were statistically insignificant (P > 0.05). Mean duration
of headaches was 11.2 + 8.0 years in the MV group and
5.5+ 5.2 years in the M group. The ratio of patients with
more than 2 migraine attacks per month was 68.75% (n
= 11) in both groups. The mean value of duration of ves-
tibular symptoms was 2.8 + 2.0 years in the MV group
and 37.5% of these patients were complaining about
true vertigo episodes while 62.5% were complaining
about non-vertiginous dizziness episodes.

Equipment

Static posturography Tetrax® (Sunlight Medical
Ltd., Ramat Gan, Israel) was used. The Tetrax static pos-
turography device has a computer and software system,
and all the data obtained from the device were the re-
sults of the software. The device measures vertical pres-
sure fluctuations on 4 independent stable platforms,
each placed beneath the 2 heels and toe parts of the
patient; inputs from these platforms are integrated and
processed by a computer digitally. Before the task, the
patients were instructed to place their feet side by side
on lined places on the platform in shape of feet, and
not to speak or move during the task. Four separate
plates are used and perpendicular pressures of the an-
terior and posterior feet are measured. Pressure of each
force plate is measured and data was analyzed by the
Tetrax® software program.

There are postures in static posturography:

1. Normal-eyes open: Normal neutral position, with
open eyes. The patient positions his or her feet on
the plates and stands for 32 seconds.

2. Normal-eyes closed: Same position as normal-eyes
open but closed eyes limit the effect of vision, so
effects of somatic sense or the vestibular organ may
be specifically tested.

3. Head right: The patient positions his or her feet on
the plates and stands for 32 seconds rotating the
head 45° to the right. This posture helps to elimi-
nate visual system and vestibular stress.

4. Head left: The patient positions his or her feet on the
plates and stands for 32 seconds rotating the head
45° to the left. This posture helps to eliminate visual

system and vestibular stress.

5. Head back: The patient positions his or her feet on
the plates and stands for 32 seconds tilting the
head back 30° and facing the ceiling (head back
posture). This posture helps to eliminate visual,
vestibular, and cervical stress.

6. Head forward: The patient positions his or her feet
on the plates and stands for 32 seconds bending
the head forward 30° and facing the floor (head
forward posture). This posture helps to eliminate
visual, vestibular, and cervical stress.

7. Pillow-eyes open: The patient positions his or her
feet on a blue foam rubber pillow on the floor of
the machine with open eyes. This posture limits
the interference of somatic senses, stressing the ef-
fect of eyesight in maintaining stability and helps
to eliminate the somatosensory system.

8. Pillow-eyes closed: The patient positions his or her
feet on a blue foam rubber pillow on the floor of
the machine with closed eyes. This posture limits
the input of both the visual and somatic senses,
thereby putting stress on the vestibular organ and
helps to eliminate the somatosensory and visual
system.

Table 1 shows the definitions of the 8 different po-
sitions and related anatomical structures.

After posturography, fall index, Fourier index, the
stability index, and weight distribution index were
measured.

1. Fall index: This score is globally calculated on the
computer system’s data of a patient’s stability, Fou-
rier transformation, and synchronization results.
Fall risk calculated by considering the oscillation
velocities computed by posturographic software
was recorded for all the patients. Zero indicates
no risk of falling and 100 indicates that it is ex-
tremely likely that the patient will fall. Fall index
can be graded according to following groups: low
(0 -35), moderate (36 — 57), and high (58 — 100) risk
of falling (13-14).

2. Fourier index: The Fourier index is a regression analy-
sis of the postural sway intensity through Fourier
transform, which shows a different frequency for
each lesion that causes instability. It comprises 4
independent wave signals and subdivided into 8
band frequencies (0.01 to 0.1, 0.1 to 0.25, 0.25 to
0.35, 0.35 to 0.5, 0.5 to 1, 1 to 3, and 3 Hz and
more) F1 to F8. Fourier frequencies from 0.01 to
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Table 1. Definitions of 8 different positions and related anatomical siructures.

Positions Head Position Eyes Ground Purpose
normal-eyes open Neutral Open Solid Neutral position
normal-eyes closed Neutral Closed Solid Elimination of visual system
pillow-eyes open Neutral Open Elastic Elimination of somatosensory system
pillow-eyes closed Neutral Closed Elastic Elimination of somatosensory and visual system
head right Rotated to the right | Closed Solid Elimination of visual system and vestibular stress
head left Rotated to the left Closed Solid Elimination of visual system and vestibular stress
head back Reclined Closed Solid Elimination of visual, vestibular, and cervical stress
head forward Inclined Closed Solid Elimination of visual, vestibular, and cervical stress
Table 2. Risk of falling in M, MV, and C groups. formed to compare numeric values within each of the
Groups Fall Rick 8 testing positions in the 3 groups and the Bt:')nferronl
method was used as a post-hoc test for multiple com-
(an‘; Medium High parisons. Kruskal-Wallis test was used to compare non-
= %) (n-"%) (n %) parametric values in the 3 groups and Mann-Whitney
M 77 375% | 67 37.5% 3 18.75% u test was used to analyze the specific sample pairs for
MV 11-6875% | 2-125% | 3-1875% significant differences. If the P-value was < 0.05, the re-
C 13-81.25% | 3-18.75% 0 sult was considered to be statistically significant.

M: Migraineurs. MV: Migrainous vertigo. C: Controls

0.1 Hz are classified as low frequencies (F1), which
are related to visual control, and associated with a
normal position and comfortable posture. A higher
index for the frequency indicates a larger instabil-
ity (13).

3. Stability index: Stability index based on the assess-
ment of replacement of the gravity center from
each of the 4 platforms. General stability indexes
obtained from 8 different positions were calculat-
ed for stability index. The stability index indicates
the degree of postural sway in 8 different posi-
tions, so it can test the overall stability and ability
to control and compensate for changes in posture.
The higher index score shows a more unstable pos-
ture. Normal percentage of weight put on each of
the 4 force plates is 25%. A high percentage re-
flects the pathology on where the weight distribu-
tion has changed (13-14).

Statistics

SPSS version 13.0 was used for the statistical analy-
sis. The balance control abilities obtained from pos-
turography of the M and MV and the control groups
were analyzed. Student’s t test was used to compare
the numeric data between groups. Anova test was per-

REesuLTs

Mean risk of falling values were 43.13 in the M
group, 36.13 in the MV group, and 26.88 in the C group
and the differences were not statistically significant. Pa-
tients are graded according to following groups: low
(0 - 35), moderate (36 — 57), and high (58 — 100) risk of
falling and Table 2 shows the numbers and percentages
of patients according to grade of risk of falling. Ratios
of the patients with moderate and high risk of falling
were not significantly higher in the M and MV groups
compared to the C group.

Analyses of the Fourier index between groups
showed the distribution of patients with posturograph-
ical abnormalities in the MV group was significantly
different than in the C group in low frequencies (F2-4)
when the patients were examined in the position with
a blue foam rubber pillow on the floor of the machine
with open eyes (P-value = 0.036). Distributions of the
patients according to standard deviations of the Fou-
rier index in the normal-eyes open, normal-eyes closed,
pillow-eyes open, and pillow-eyes closed positions are
shown in Table 3. In addition distribution of the pa-
tients with posturographical abnormalities in the high
frequencies (F7-8) of the examination of the head right
position was significantly different in the MV group
than in the C group (P-value = 0.014) and the distribu-
tion of the patients with posturographical abnormali-
ties in the high frequencies (F7-8) of the examination of
the head left position was significantly different in the

E90
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Table 3. Distributions of the patients according to standard deviations of Fourier index in the normal-eyes open, normal-eyes closed,

pillow-eyes open, and pillow-eyes closed positions.

Position - Frequency SD M |MV (C P value | Position-Frequency | SD M |MV |C P value
@ | | |

normal-eyes open - F1 1.0-15 |15 |15 14 pillow-eyes open-F1 [ 1.0-1.5 | 15 14 12

1.5-3.0 |1 0 2 0.790 1.5-30 |1 2 2 0.276

3.0-6.0 [0 1 0 3.0-6.0|0 1 0

>6 0 0 0 >6 0 0 2
normal-eyes open - F2-4 1.0-1 12 |12 13 pillow-eyes open 1.0-3.0(12 |8 15

-.5 2 2 3 0.807 -F2-4 15-3.0 (2 6 0 0.036*

1.5-3.0 |2 2 0 3.0-6.0|2 1 1

3.0-6.0 [0 0 0 >6 0 1 0

>6
normal-eyes open - F5-6 1.0-15 |13 |12 14 pillow-eyes open 1.0-1.5 (15 15 16

1.5-3.0 |3 0 2 0.506 - F5-6 1.5-30 |1 1 0 0.600

3.0-6.0 [0 4 0 3.0-6.00 0 0

>6 0 0 0 >6 0 0 0
normal-eyes open - F7-8 1.0-15 (12 |9 10 pillow-eyes open 1.0-15(13 9 14

1.5-3.0 |2 5 3 0.662 - F7-8 1.5-3.0 |1 6 1 0.162

3.0-6.0 1 2 3 30-6.0 (2 1 1

>6 1 0 0 >6 0 0 0
normal-eyes closed - F1 1.0-15 |15 |16 14 pillow-eyes closed - F1 | 1.0-1.5 | 16 15 16

1.5-3.0 | 1 0 0 0.337 1.5-3.0(0 1 0 0.368

3.0-6.0 [0 0 0 3.0-6.0|0 0 0

>6 0 0 2 >6 0 0 0
normal-eyes closed - F2-4 1.0-15 |7 9 13 pillow-eyes closed 1.0-1518 6 13

1.5-3.0 |7 5 2 0.119 -F2-4 1.5-3.0 (2 5 1 0.059

3.0-6.0 |2 1 1 3.0-6.0|5 4 2

>6 0 1 0 >6 1 1 0
normal-eyes closed - F5-6 [ 1.0-15 |15 |12 13 pillow-eyes closed 1.0-15|13 |14 16

15-3.0 |1 3 3 0.339 -F5-6 1.5-3.0 (2 1 0 0.220

3.0-6.0 [0 1 0 3.0-6.0|1 1 0

>6 0 0 0 >6 0 0 0
normal-eyes closed -F7-8 1.0-15 |13 |14 16 pillow-eyes closed 1.0-1.5 |11 12 13

1.5-3.0 |2 2 0 0.211 -F7-8 1.5-3.013 2 0 0.842

30-60 |1 0 0 30-6.0 (2 2 3

>6 0 0 0 >6 0 0 0

M: Migraineurs, MV: Migrainous vertigo,C: Controls, SD: Standard Deviations

* P <0.05 between MV and C

M group than in the C group (P-value = 0.016). Distribu-
tions of the patients and controls according to standard
deviations of the Fourier index in the head right, head
left, head back, and head forward positions are shown
in Table 4.

Comparison of stability and weight distribution in-
dexes in 8 positions in the M, MV, and C groups showed

the stability index of the MV group was significantly
higher than the C group when tested in the pillow-eyes
open position (P-value = 0.040). However weight dis-
tribution index values were not significantly different
between groups. Mean stability index and weight dis-
tribution index values of the M, MV, and C groups are
shown in Table 5.
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Table 4. Disiribuiions of the patients according io standard deviations of Fourier index in the head right, head left, head back, and

head forward positions.

Position - SD M MV C P value Position - SD M MV C P value
Frequency (n) (n) | (n) Frequency (m) | (n) | (n)
head right - F1 1.0-1.5 14 15 15 head back - F1 1.0-1.5 14 14 13
1.5-3.0 1 1 0 0.737 1.5-3.0 1 1 0 0.757
3.0-6.0 1 0 0 3.0-6.0 1 1 0
>6 0 0 1 >6 0 0 3
head right - F2-4 1.0-1.5 5 5 9 head back - F2-4 1.0-15 7 5 12
1.5-3.0 6 6 3 0.348 1.5-3.0 4 7 1 0.097
3.0-6.0 3 3 4 3.0-6.0 3 2
>6 2 2 0 >6 2 2
head right - F5-6 1.0-1.5 13 13 12 head back - F5-6 1.0-1.5 14 12 14
1.5-3.0 2 3 3 0.509 1.5-3.0 1 4 2 0.596
3.0-6.0 1 0 1 3.0-6.0 1 0 0
>6 0 0 0 >6 0 0 0
head right - F7-8 1.0-1.5 4 8 12 head back - F7-8 1.0-1.5 11 11 9
1.5-3.0 5 4 3 0.014* 1.5-3.0 3 3 4 0.696
3.0-6.0 6 2 1 3.0-6.0 2 2 3
>6 1 2 0 >6 0 0 0
head left - F1 1.0-1.5 14 15 16 head forward - F1 1.0-1.5 15 13 15
1.5-3.0 1 1 0 0.316 1.5-3.0 0 1 0 0.418
3.0-6.0 1 0 0 3.0-6.0 1 1 1
>6 0 0 0 >6 0 1 0
head left - F2-4 1.0-15 7 9 11 head forward 1.0-15 9 7 12
1.5-3.0 3 4 4 0.169 -F2-4 1.5-3.0 2 4 2 0.183
3.0-6.0 4 3 1 3.0-6.0 3 3 2
>6 2 0 0 >6 2 2 0
head left - F5-6 1.0-1.5 11 12 13 head forward 1.0-1.5 15 12 13
1.5-3.0 2 2 2 0.667 - F5-6 1.5-3.0 0 4 3 0.420
3.0-6.0 3 2 1 3.0-6.0 1 0 0
>6 0 0 0 >6 0 0 0
head left - F7-8 1.0-1.5 7 7 14 head forward 1.0-15 8 10 13
1.5-3.0 3 4 1 0.016** - F7-8 1.5-3.0 6 3 1 0.320
3.0-6.0 3 3 1 3.0-6.0 2 2 1
>6 3 2 0 >6 0 1 1

M: Migraineurs; MV: Migrainous vertigo; C: Controls; SD: Standard Deviations; *P < 0.05 between MV and C; **P < 0.05 between M and C

Discussion

In our study, 16 migraine patients and 16 migrain-
ous vertigo patients were assessed prospectively. When
we compared the balance control ability of the M and
MV groups to the C group using tetra-ataxiometric pos-
turography, we were able to discover several points of
difference. The stability index, which quantitatively mea-
sures the postural sway according to changes in the piv-
oting center, was higher in the pillow-eyes open position
of the MV group compared to those of control group.
In the pillow-eyes open position the posturographical
examination of the patients is being performed on an
elastic floor when the patients’ eyes are open and heads
are on the neutral position. This position eliminates the

somato-sensorial system (13). This result is compatible
with the study of Harno et al (8) in which static pos-
turography results were attributed to the reliance of the
patients on sensory input other than visual. Postural dis-
turbance may be related to the vestibular function, pro-
prioception, spatial-visual orientation, deficits of muscle
strength or postural reflexes, orthostatic blood pressure
dysfunction, or attention deficits (13,14). So, our results
suggest that somato-sensorial system involvement is
more related with vestibular symptoms in patients with
migraine, because the difference was not significant be-
tween M patients and controls. This may be attributed
to the effect of a distinct mechanism on vestibular symp-
toms of migraineurs.

E92

www.painphysicianjournal.com



Posturography in Migrainous Vertigo

Table 5. Comparison of weight distribution and stability indexes in 8 positions of M, MV, and control groups.

Position ‘Wight Distribution Index Stability Index
M MV C F-value | P value M MV C F-value | P value

NO 7.3+42 6.6+2.8 73129 0.203 0.817 14.6 £ 26 16.8 £ 4.9 14.6+2.5 2.018 0.145
NC 64+34 6.5+39 63122 0.018 0.982 20.7 £5.7 2254 +6.5 19.3+£4.6 1.309 0.280
PO 6943 7.8+52 10.1+3.7 2.223 0.120 17.1£3.9 19.6 £ 6.3 152+3.7 3.458 0.040*
PC 53+£29 7.2+5.0 8.9+39 3.298 0.056 28.1+8.6 27.3+6.1 248 +3.4 1.074 0.350
HR 6.7+3.8 54+32 74+24 1.638 0.206 24.1+8.2 223+38 20.3+5.1 1.580 0.217
HL 6.5+3.6 56+3.8 6.1+2.7 0.335 0.717 234+74 21.7+£5.8 20.5+£4.0 1.013 0.371
HB 74+54 59+4.0 6.5+25 0.976 0.385 259+95 232+48 20.2+£35 2.341 0.108
HF 56+3.38 54+26 54+24 0.020 0.980 23.7+8.2 21950 194+ 4.4 2.007 0.146

M: Migraineurs; MV: Migrainous vertigo; C: Controls; NO: Normal position with eyes open; NC: Normal position with eyes closed; PO: Eyes open
on pillows; PC: Eyes closed on pillows; HR: Head turned right and eyes closed; HL: Head turned left and eyes closed; HB: Eyes closed raising head
backward 30°; HF: Eyes closed with head forward approximately 30°% *P < 0.05 between MV and C

In Fourier index analyses, fluctuation at a low to
medium frequency (F2-4) of 0.1 — 0.5 Hz usually signi-
fies an abnormality in the vestibular organ or fatigue of
the musculoskeletal system (14,15). In our study, Fourier
index showed a larger instability of posture in the MV
group than the control group in low frequencies (F2-4)
when the patients were examined in the position with
a blue foam rubber pillow on the floor of the machine
with open eyes. With a conspectus of Fourier index and
stability index analyses, this result would be attributed
to concomitant involvement of the vestibular and so-
mato-sensorial systems in patients with migrainous ver-
tigo. As vestibular examination alone does not provide
enough information for a diagnosis of migrainous ver-
tigo, to perform more detailed examination methods,
like posturography, would be very helpful to show the
concomitant involvement of the vestibular and somato-
sensorial systems in patients with migrainous vertigo.

Fluctuation at a high frequency (F7-8) of more than
1 Hz in the Fourier index analyses shows a high index
when a postural instability occurs due to a central ner-
vous system abnormality (13,15). We found significant
difference of distribution of the patients with posturo-
graphical abnormalities in the high frequencies (F7-8)
of the head right position between the MV group and
C group. In addition, distribution of the patients with
posturographical abnormalities in the high frequencies
(F7-8) of the examination of the head left position was
significantly different in the M group than the C group.
The purpose of the head left position is to eliminate
the visual system and vestibular stress and the purpose
of head back position is to eliminate visual system and
the vestibular and cervical stress (15). These positions

are sensitive to postural deviations in cases of problems
with the vestibular apparatus or the lumbar or cervi-
cal vertebrae. These results would be completely attrib-
uted to a disturbed central vestibular system in both
M and MV patients, because all of the patients in this
study had a normal neurological examination that ex-
cludes any lumbar or cervical spinal pathology. So, our
results suggest that migraine is associated with signifi-
cant postural instability of central vestibular origin, and
the effect of somato-sensorial system involvement is
more prominent in the MV group. Although the patho-
physiology of vestibular migraine has not been fully un-
derstood, our results are consistent with the literature
pointing the central vestibular pathology in migraine
(16).

There are few posturography studies on patients
with migraine or migrainous vertigo (1-6). Increased
sway velocity when the eyes were closed or the platform
was distorted was reported in patients with migrainous
vertigo. The authors attributed the results to periph-
eral vestibular dysfunction, which was found in 20% of
the MV patients than a central deficit (6). The Fourier
index analyses of our patients showed the involvement
of vestibular apparatus in patients with migraine and
migrainous vertigo, but our results suggest dysfunction
of the central part of the vestibular system rather than
the peripheral part. In addition significant fluctuation
that was found at these positions was found at high
frequencies, indicating a postural instability due to a
central nervous system abnormality. With these results
it can be concluded that central part of the vestibular
apparatus would be the responsible anatomical struc-
ture of postural abnormalities in patients with migraine
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and migrainous vertigo.

An interesting finding of our study is the existence
of posturographical pathologies in both the M and MV
group. We thought that this would be explained by an
on-going but subclinical effect of migraine on some
responsible anatomical structures and posture. In addi-
tion we found concomitant involvement of vestibular
and somato-sensorial systems in patients with migrain-
ous vertigo. So involvement of multiple systems during
the course of the disease would cause a decompensa-
tion of postural control in patients with migraine and
would cause the symptoms of vestibular pathologies.

The pathophysiology of migrainous vertigo is still
unclear and several mechanisms have been proposed
for the pathophysiology of migrainous vertigo. The
main result of the studies about migrainous vertigo is
involvement of both peripheral and central vestibular
structures (6,17-19). We think the results of our study
are compatible with the literature, and furthermore,
our study gives objective results that show the influ-
ence of somatosensorial systems on postural stability in
patients in migrainous vertigo. But the answer of the
question “How the somatosensorial system affects the
vestibular system in mignenours?” is not clear. As a pos-
sible explanation, Olesen et al (20) support the hypoth-

esis that neuromediator release during the algic phase
of migraine produces an increase in the threshold of
somatosensorial cues in the central nervous system.

Our study is performed with a small number of
patients in a non-randomized design. We were unable
to find an answer to the mechanism of involvement of
the somatosensorial system and vestibular system in
migrainous headaches. Further randomized controlled
studies with large numbers of patients are needed to
determine a better clinical picture in vestibular mi-
graine patients.

ConcLUSIONS

In this first study of tetra-ataxiometric static pos-
turography evaluating postural abnormalities in a well-
defined population of patients with migrainous ver-
tigo, tetra-ataxiometric static posturography may be
able to identify the central part of the vestibular appa-
ratus as the responsible anatomical structure of postur-
al abnormalities in patients with migraine and migrain-
ous vertigo. We think our findings would be helpful to
understand migrainous vertigo but further studies are
needed about the pathophysiology of migrainous ver-
tigo and the clinical utility of static posturography in
patients with migraine.
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