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ABSTRACT

INTRODUCTION: In Turkey, 2% of emergency department admissions are migraine and there is no specific
biomarker with differential diagnostic value in patients presenting with headache. There are studies show-
ing that the blood-brain barrier deteriorates during migraine attacks, the risk of atherosclerosis is increased
in migraine patients and it is associated with cardiovascular and cerebrovascular diseases. In light of this
information, the value of carotid intima-media thickness (CIMT) measurements in the differential diagnosis
of tension and migraine headache was investigated.

MATERIAL AND METHODS: The study group consisting of 20 tension headache, 23 migraine attacks, 20 remis-
sion migraine patients admitted to the emergency department and neurology outpatient clinic of Ridvan Ege
Hospital between February and September 2017 and control group of 21 healthy volunteers were compared.
Carotid intima-media thickness (CIMT) of all participants was measured by specialist radiologist. The data
obtained were analysed using SPSS 15.0 statistical program.

RESULTS: There was no significant difference between the participants in terms of age and gender. When the
carotid intima-media thickness was analysed between the four groups and according to the presence and
type of migraine, no significant difference was found (p = 0.489).

CONCLUSIONS: This is the first study in the literature which evaluates the relationship between subclinical
atherosclerosis and tension-type headache and migraine by examining patients with tension-type headache
and migraine disease in both episode and remission period. According to the results obtained, migraine
and tension headache is not associated with subclinical atherosclerosis. However, larger-scale studies are
required in this sense.
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INTRODUCTION

Headache is the most common painful condition
affecting people. It is also a symptom that can
accompany systemic diseases as well as neurolog-
ical diseases. Headache is one of the most com-
mon symptoms in the community. The frequency
of headache in patients admitted to the emergency
department is approximately 3-5%. Among these,
about 20-55% of patients have a primary head-
ache, and approximately 40-50% of patients have
systemic diseases. It has been found that about 2%
of patients who admitted to the emergency depart-
ment with headache in Turkey was diagnosed with
migraine [1]. In the prevalence studies conducted
in Turkey, the prevalence of migraine was 16.4%
and the frequency of tension headache was 31.7%
[2]. Approximately 3.8% of patients presenting to
the emergency department with headache have an
underlying cause and have been diagnosed with sec-
ondary headache [3]. Therefore, it is very important
to make a primary/secondary distinction. In the In-
ternational Headache Society, IHS classification sys-
tem, a primary headache is classified into 4 groups,
which are migraine, tension headache, paroxysmal
hemicrania and other primary headaches.

Migraine, one of the primary headaches, is a very
common disease in the community with severe
headache attacks. It is more common in women and
it affects about 12% of the population. It is known
that approximately 20% of women and 8% of men
have migraine [4]. The most common type of prima-
ry headache is tension-type headache. In Turkey, its
annual prevalence is about 32% [4]. Although ten-
sion-type headache is more common than migraine,
it causes a relatively mild headache and is more in
the background at presentation to the physician.
The full pathophysiology of tension-type headache
has not been explained yet but psychological stress
is the most common underlying cause.

In recent studies, migraine has been shown to
be associated with comorbid vascular risk factors
like hypertension, obesity, hyperlipidaemia, insulin
resistance which are also associated with athero-
sclerosis. Atherosclerosis and associated diseases
are still the most important causes of morbidity
and mortality worldwide [5]. The most important
finding in the early stage of atherosclerotic disease
is increased intima-media thickness in the artery
wall [6]. In recent years, studies on carotid artery
intima-media thickness (CIMT) revealed that it has
been reported to be an indicator of subclinical ath-

erosclerosis and correlated with myocardial infarc-
tion, cerebrovascular diseases and peripheral artery
diseases [7, 8]. In a study conducted in paediatric
migraine patients, carotid intima-media thickness
measurements were shown to be higher in pa-
tients with migraine than in the control group [9].
In another study conducted with 25 adult female
migraine patients, carotid intima-media thickness
was higher compared to the control group and it
was concluded that migraine patients were prone
to subclinical atherosclerosis [10].

Based on all these observations, the aim of
this study was to evaluate the value of carotid in-
tima-media thickness in the differential diagnosis
of migraine patients presenting to the emergency
department and neurology outpatient clinic in the
episodes of attack and remission and the patients
with tension-type headache, and to evaluate the risk
of subclinical atherosclerosis in these patients.

MATERIALS AND METHODS

The study group was selected from patients aged
between 18-65 years who applied to the emergen-
cy department and neurology outpatient clinic of
Faculty of Medicine, Ufuk University Dr Ridvan Ege
Training and Research Hospital with a headache. The
participants were recruited from February 2017 to
September 2017. All patients admitted for head-
ache were evaluated according to the international
headache classification, the latest beta version of the
International Headache Society, following neuro-
logical and other systemic examinations. Secondary
headaches were ruled out and migraine attacks,
tension-type headaches and migraine in remission
subgroups were formed.

Patients with a history of malignancy, hyperten-
sion, cardiovascular disease, cerebrovascular disease,
diabetes mellitus, chronic renal failure, liver failure,
active infection, haematologic disease, pregnancy,
pulmonary embolism, smoking/alcohol addiction
and autoimmune disease were not included in this
study. Signed consent forms were obtained from
all participants and all participants were informed
about the study.

Demographic information, medical history,
family history of migraine, type and character of
headache, duration and number of migraine at-
tacks, duration of migraine disease, VAS (Visual
Analogue Scale) score, MIDAS (Migraine Disability
Rating Scale) score and carotid intima-media thick-
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ness were recorded. Questionnaires were organized
and recorded for each patient and control group.
Intima-media thicknesses of both carotid arteries
were recorded by the ultrasound guided by the ra-
diologist without the knowledge of which group the
participants were from.

20 patients with tension headache, 23 with mi-
graine attacks and 20 remission migraine patients
were included in the study. The control group ac-
cording to the patients in the study group was com-
posed of a total of 21 healthy volunteers. In total,
84 participants were included in the study (Tab. 1).

This study was conducted with the approval of
Ufuk University Faculty of Medicine Ethics Commit-
tee for Non-Drug and Non-Medical Device Research.

Among the study groups, 9 men (45%) and
11 women (55%) were in the tension-type head-
ache (TTH) group, 4 men (20%) and 16 women
(80%) were in the migraine remission period group,
and 6 men (26.08%) and 17 women (73.91%)
were in the migraine attack group. The volunteers
in the control group were 11 males (53%) and
10 females (47%).

The total number of participants with remis-
sion and attack periods of migraine was 43. Of
the 84 participants, 41 had no migraine. Twenty
of these 41 participants consisted of tension-type
attack group and 21 of them were a control group.
Those with a diagnosis of migraine constitute 51.2%
of the whole study group and 48.8% without a di-
agnosis of migraine (Tab. 2).

Of the 43 participants with migraine, 22 (51.2%)
had migraine with aura and 21 (48.8) had migraine
without aura (Tab. 3).

Carotid intima-media thickness (CIMT) meas-
urements were performed with General Electric
Logig 7 ultrasound device using a 5-12 MHz su-
perficial probe. For carotid artery imaging, the
patient was placed in the supine position and
the angle was approximately 20 ° to the opposite
side of the neck. Measurements were obtained in
the longitudinal plane from the distance defined
as between vascular lumen echogenicity and me-
dia/adventitia echogenicity by B-mode examina-
tion. CIMT measurements were performed in the
distal 2 cm segment of the main carotid arteries
prior to the bulbous, approximately 1 ¢cm in length
and only by evaluating the posterior (distal) wall.
The mean CIMT was obtained by calculating the
mean of three measurements from both carot-
id arteries.

Table 1. Distribution of participants between
groups

Number Percentile
Tension type headache 20 %23.8
Migraine in remission 20 %23.8
Migraine attack 23 %27.4
Control group 21 %25
Total n=284 %100

Table 2. Distribution of migraine disease among

participants

Number Percentile
Migraine 43 %51.2
No migraine 41 %A48.8

Table 3. Distribution by migraine-type

Migraine type Number Percentile
With aura 22 %51.2
Without aura 21 %A48.8
Total 43 %100

STATISTICAL ANALYSIS
Continuous variables were expressed as mean = stan-
dard deviation, categorical data were expressed
as numbers and percentages. Normality analyses
were performed by Kolmogorov-Smirnov Goodness
of Fit Test for intergroup analysis of continuous
variables.

One Way Analysis of Variance (One-way ANOVA)
was used for comparisons between three and more
groups and T-test was used for comparisons be-
tween two groups. Pearson Correlation Coefficient
was used to test the linear correlation between the
variables. Chi-square test was used to compare cat-
egorical data. Analyses were performed with Statis-
tical Package for Social Sciences version 15.0 (SPSS
Inc., Chicago, IL, USA). Statistical significance level
was considered as p < 0.05.

RESULTS
The patients with a migraine attack, tension-type
headache and the migraine patients in remission
were asked about the character, localization, lateral-
ization and accompanying symptoms of headache.
The findings were recorded in the study question-
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naire. Patients presenting with tension-type head-
ache described compressive headache, while 82.6%
of all patients in the migraine episode and migraine
attack group had throbbing headache in accordance
with the migraine clinic. When the localization of
the headache was questioned, the frontal localiza-
tion was described in 72% of the tension headache
group. 90% of tension headache group showed
bilateral localization, 70% right and left unilateral
headache in migraine remission group and 65%
right and left unilateral headache in migraine attack
group. When the groups were examined in terms
of concomitant symptoms, tension-type headache
group had 40% complaints of nausea, and 35%
had photophobia and phonophobia. Nausea was
detected in 88% of patients with migraine (n = 43);
accompanied by headache. Nausea and photopho-
bia were present in all migraine remission group.
78% of the migraine attack group had nausea and
photophobia. Phonophobia was among the accom-
panying findings consistent with the migraine clinic
in 36 patients (83.7%) diagnosed with migraine.
Paresis findings were present only in 1 patient in the
remission migraine group.

While there was no statistically significant differ-
ence between the groups in terms of age and gen-
der, BMI and family history in terms of the presence
of statistically significant difference was detected.
When the mean BMI of the participants in the mi-
graine attack and tension-type headache groups
was compared using One-way ANOVA test, it was
found to be higher than the control group (Tab. 4).

When the right and left carotid intima-media
thicknesses and mean CIMT values were obtained;
mean right CIMT was 0.49 = 0.17 in tension-type
headache, 0.43 = 0.16 in patients with migraine
remission, 0.45 = 0.09 in migraine attack group,
and 0.49 = 0.14 mm in control group. The mean
values of left CIMT were 0.44 = 0.15 in GTBA,
0.43 = 0.17 in migraine patients, 0.46 = 0.13 in
migraine attack group and 0.50 = 0.14 mm in con-
trol group, respectively. There was no statistically sig-
nificant difference between the groups in the right
and left CIMT measurements (p > 0.05) (Tab. 5).

There was no significant difference between
the mean CIMT values (p = 0.489). The mean
CIMT was calculated as 0.46 = 0.14 in the GTBA,
0.43 = 0.15 in the remission period, 0.45 = 0.10 in
the migraine attacks, and 0.50 = 0.12 mm in the
control group. (Tab. 5)

Carotid intima-media thickness measurements
according to migraine type were compared using
T-test and no statistically significant difference was
found (p > 0.05) (Tab. 6). The mean CIMT values of
migraine patients with aura were 0.44 + 0.13 mm
and 0.45 + 0.12 mm for migraine without aura
(p = 0.701). (Tab. 6)

No statistically significant difference was found
in the measurements of right and left CIMT using
Mann Whitney test according to the presence of
migraine (p = 0.139, p = 0.414) (Tab. 7). The av-
erage carotid intima-media thickness measurement
according to the presence of migraine by T-test was
0.48 + 0.13 mm in the absence of migraine and

Table 4. Comparison of some demographic characteristics of the groups

Tension type Migraine in remission Migraine attack Control p
Age 33.40 = 11.60 33.00 = 11.13 36.21 =9.82 31.95+934 0.571*
Gender (F/M) 11/9 16/4 16/7 10/11 0.133**
BMI (kg/m?) 26.85 = 4.93* 23.94 = 433 26.44 = 4.74* 22.93 = 2.70* 0.009*
Family history 20/0% 8/12* 15/8* 19/2 < 0.001**
*0ne-Way ANOVA Test (Bonferroni correction); **Ki-Kare Test

Table 5. Comparison of CIMT values of groups

TTH (n = 20) MR (n = 20) MA (n = 23) Control (n = 21) p
Right CIMT (mm) 0.49 = 0.17 0.43 £ 0.16 0.45 = 0.09 0.49 = 0.14 0.446*
Left CIMT (mm) 0.44 = 0.15 0.43 =0.17 0.46 =0.13 0.50 =0.14 0.515*
Mean CIMT (mm) 0.46 = 0.14 0.43 = 0.15 0.45 +0.10 0.50 = 0.12 0.489*
*0ne-Way ANOVA Test (Bonferroni diizeltmeli); TTH — Tension-type headache, MR — Migraine in remission, MA — Migraine attack
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Table 6. Comparison of CIMT values by migraine-
type

Migraine with | Migraine with

aura (n = 22) | aura (n = 21) P
Right CIMT 0.44 +0.13 0.44 +0.12 0.951*
(mm)
Left CIMT (mm) | 0.43 += 0.15 0.46 = 0.15 0.550*
Mean CIMT 0.44 +0.13 0.45 +0.12 0.701*
(mm)

0.44 = 0.13 mm in the presence of migraine (Tab. 7).
There was no statistically significant difference be-
tween the groups in terms of the presence of mi-
graine in the mean CIMT measurements (p = 0.202).

DISCUSSION

Carotid intima-media thickness measurement is
a safe, inexpensive, non-invasive and easily appli-
cable method, and recent studies have shown that
there is a strong correlation between early chang-
es secondary to atherosclerosis and carotid intima-
-media thickness [11, 12]. In a case-control study by
Martinic-Popovic et al., a significant difference was
found between carotid intima-media thickness be-
tween patients with transient ischaemic attack and
control group, and CIMT measurements were higher
in transient ischaemic attack group and it was de-
fended that CIMT measurement could be used to
determine the risk of cerebrovascular disease [13].

In the observational cohort study conducted by
Besir et al. in 2010 in Turkey, it was found that CIMT
values in healthy volunteers increased only by age
and it has been found that CIMT measurement can

be used to evaluate early atherosclerosis burden in
adult individuals [14]. Recent studies have shown
that the risk of ischaemic stroke is high in patients
with migraine, especially in women with migraine
with aura [15, 16]. Increased C-reactive protein
(CRP), interleukins, tumour necrosis factor-o. and
adhesion molecules have been shown to be the un-
derlying causes of oxidative stress, inflammation and
thrombosis [17]. However, the relationship between
migraine and cardiovascular and cerebrovascular
disease is still not clear [18, 19].

In a study conducted by Tatar et al., carotid
intima-media thickness was evaluated between
25 women with migraine and 27 healthy wom-
en with a mean age of 33 = 9 years and In the
migraine group, a statistically significant increase
was found and the association of migraine patients
with subclinical atherosclerosis was reported [10].
In a similar study by Hamed et al., between 44 mi-
graine patients in remission, 19 tension-type head-
ache patients and 35 control groups, the thickness
of carotid intima-media were compared and CIMT
measurements of migraine with and without aura
were significantly higher than tension headache and
control groups [20]. Again, in the same study, high-
er CIMT measurements were obtained in migraine
without aura compared to those with aura [20].
Also, the participants had no cardiovascular disease
or cardiovascular risk factor, as in our study. For
example, in a multi-centre cohort study in Brazil,
a total of 383 migraine patients with 163 aura and
220 without aura were included in the study and
compared with healthy volunteers and subclinical
atherosclerosis was investigated by looking at carot-
id intima-media thickness and coronary artery cal-

Table 7.CIMT levels according to the presence of migraine

Right CIMT (mm) Left CIMT (mm) Mean CIMT K (mm)
p=0.139 p=0414 p = 0.202
Migraine n = 41 Mean 0.49 0.47 0.48
Median 0.50 0.48 0.49
Std deviation 0.15 0.15 0.137
Minimum 0.19 0.22 0.20
Maximum 0.80 0.90 0.85
No migraine n = 43 Mean 0.44 0.45 0.44
Median 0.43 0.44 0.45
Std deviation 0.12 0.15 0.13
Minimum 0.19 0.19 0.19
Maximum 0.70 0.83 0.75
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cium score [21]. Cardiovascular disease risk factors
(diabetes mellitus, hypertension, hyperlipidaemia,
smoking/alcohol use, etc.) were not excluded in the
study group, but the migraine group had no obvi-
ous cardiovascular disease in their medical history.
In the same study, the mean age was 48 in the
migraine group and according to the presence of
migraine and the type of migraine, there was no sta-
tistical difference in terms of carotid intima-media
and subclinical atherosclerosis was not associated
with migraine.

In the cross-sectional case-control study conduct-
ed by Stam et al., the number of participants was
higher and the control group with 360 migraines
and 617 migraines was formed. To assess the risk of
atherosclerosis in patients with migraine, CIMT, pulse
wave velocity and ankle-brachial index (ABI), i.e. an-
kle / brachial systolic pressure ratio parameters were
measured. These three parameters are non-invasive
methods and are accepted as an indicator of ath-
erosclerosis. A significant difference was not found
in these three parameters in patients with migraine
compared to the control group. At the end of the
study, it was concluded that there is no increased risk
of atherosclerosis in migraine patients [22].

In terms of age, exclusion criterion and number,
there were no significant differences in CIMT in two
smaller studies that were more consistent with our
study [23, 24]. One of these studies is a case-con-
trol study by Perko et al. The study included 40 mi-
graine patients with 20 auras, 20 without aura and
a control group of 20 people with a mean age of
35 = 8 years. None of the study and control groups
had comorbid characteristics as in the presented
study. The patients with migraine were in the epi-
sode-free period. When compared between groups
and migraine type, no significant difference was
found in terms of CIMT [23].

In the study of Liman, there were no comorbid
features in the resumes of the study group consist-
ing of 30 healthy women and 29 women with mi-
graine with aura. When evaluated in terms of CIMT
and in addition peripheral arterial tonometry, it was
concluded that there is no diagnostic value of CIMT
in migraine and that migraine is not associated with
subclinical atherosclerosis [24].

CONCLUSION
When we look at the pathophysiology of migraine,
it is not wrong to say that there is a tendency to

atherosclerosis due to chronic inflammation and in-
creased thrombotic and vasoactive substances, but
the results of the studies on this subject are quite
different from each other, and many studies have
shown that migraine disease is not associated with
subclinical atherosclerosis.

In the authors’ study, CIMT was investigated in
all aspects of migraine and tension headache; mi-
graine patients were compared in terms of both
migraine type and presence of exacerbation. In this
respect, our study is the first in the literature.

As a result of this study, migraine and tension
headache patients do not have any relationship with
subclinical atherosclerosis and CIMT measurement
has no value in differential diagnosis. however, due
to the controversial results that emerge when all the
studies are considered, there is a need for further
studies with larger working groups.
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