Medeniyet Med |. 2019;34:160-5
doi:10.5222/MM].2019.44522

Original Study

Increased Epicardial Adipose Tissue Thickness: A new Indicator of
Subclinical Atherosclerosis in Non-Fat Children with Migraine
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ABSTRACT

Objective: Epicardial adipose tissue is an important predictive factor of incident cardiovascular
events independent from the plasma concentration of circulating biomarkers as well as patient’s
traditional risk factors. In our study, we aimed to evaluate both epicardial adipose tisssue thick-
ness and carotid intima-mediia thickness to detect the link between migraine and the increased
risk of cardivascular events in children with migraine, independent from traditional risk factors
like obesity, high serum lipid and conventional C- reactive protein levels.

Methods: Forty-five migraine patients and 47 age, and gender-matched healthy children were
assesed. regarding carotid intima media and epicardial adipose tissue thickness parameters me-
asured by echocardiography were compared between two groups.

Results: No significant difference was detected in children with migraine and control group in
terms of serum lipid levels, C-reactive protein levels that are known to be related with coronary
vascular changes between two groups. The statistically significant difference was found in caro-
tid intima media and epicardial adipose tissue thickness values between the study and control
groups (p<0.001). A significantly positive correlation was found between carotid intima media
and epicardial adipose tissue thickness values in migraine group.

Conclusion: Early vascular changes in carotid artery can be related to the proinflammatory and
inflammatory properties of epicardial adipose tissue thickness in children with migraine. So, we
can consider that independent from the traditional risk factors we can detect the increased risk
of cardiovascular events in children with migraine attacks.
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Amac: Epikardiyal yag dokusu, dolasimdaki biyobelirteclerin plazma konsantrasyonundan ve
hastanin geleneksel risk faktérlerinden bagimsiz olarak meydana gelen kardiyovaskiiler olayla-
rin énemli bir prediktif faktoriidir. Calismamizda, obezite, yiiksek serum lipid ve konvansiyonel
C-reaktif protein seviyeleri gibi geleneksel risk faktorlerinden bagimsiz olarak, migren ile kardiyo-
vaskliler risk arasindaki baglanti riskini saptamak icin hem epikardiyal yag dokusu kalinligini hem
de karotis intima media kalinligini degerlendirmeyi amacladik.

Yontem: Kirk bes adet migren hastasi, kirk yedi yas ve cinsiyet olarak uyumlu saghkli cocuk de-
Serlendirildi. Ekokardiyografi ile dictilen karotis intima media ve epikardiyal yag dokusu kalinligi
parametreleri iki grup arasinda karsilastirild.

Bulgular: Migren ve kontrol grubundaki cocuklar arasinda koroner vaskiiler degisikliklerle iliskili
oldugu bilinen serum lipid dtizeyleri, C-reaktif protein diizeyleri acisindan anlaml fark saptan-
madi. Calisma grubu ile kontrol grubu karsilastirildiginda karotis intima media ve epikardiyal yag
dokusu kalinligi degerlerinde istatistiksel olarak anlamli fark bulundu (p<0,001). Migren grubun-
da karotis intima medla ile epikardiyal yag dokusu kalinligr degerleri arasinda istatistiksel olarak
anlamli bir iliski bulundu.

Sonuc: Karotid arterdeki erken vaskiiler degisiklikler, migrenli cocuklarda epikardiyal yag dokusu
kalinliginin proinflamatuar ve enflamatuvar Szellikleriyle iliskili olabilir. Bu nedenle, migren atak-
lar1 olan cocuklarda, geleneksel risk faktorierinden bagimsiz olarak, kardiyovaskdiler olay riskinin
arttigini tespit edebilecegimizi diisiinebiliriz.

Anahtar kelimeler: Ateroskleroz, karotis intima media, epikardiyal adipoz doku, migren, pediatri
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INTRODUCTION

Migraine is a common neurovascular disorder
characterised with recurrent attacks between
pain-free periods'. Cortical spreading depression,
neuroinflammation and craniovascular contractile
dysfunction have been implicated in its pathoge-
nesis?. In addition, neuropeptides and cytokines
play a role in the neuroinflammatory process and
vascular changes®. Central and peripheral path-
ways regulating nutritional and adipose tissue
function intensively overlap with pathways invol-
ved in the pathophysiology of migraine?*. Simi-
larly, specific proteins and peptides, such as sero-
tonin, orexin, leptin, adiponection, are involved
in both feeding and migraine mechanisms®. Seve-
ral studies have investigated these mechanisms in
migraine and obesity*°. Some adult and pediatric
studies have showed the link between migraine
and vascular events such as ischemic stroke and
atherosclerosis as well”2.

Obesity has been associated with increased risk of
cardiovascular disease®'°. The risk of cardiovascu-
lar event is not only related to the amount of the
adipose tissue, but more importantly to its loca-
tion. Epicardial adipose tissue thickness (EAT) is
an important predictive factor for incident cardio-
vascular events because proinflammatory and inf-
lammatory properties of epicardial adipose tissue
that surrounds the heart is independent from the
serum concentrations of circulating biomarkers
as well as patient’s traditional risk factors such
as high lipid levels and obesity'!'*. Echocardiog-
raphy is a reproducible, low-cost, noninvasive,
readily available, manual technique which can be
used to measure epicardial adipose tissue thick-
ness without ionizing radiation'®.

Measurement of carotid intima-media thick-
ness (CIMT) by echocardiography is an easy and
operator-dependent manual technique. The met-
hodology is reliable among physicians because
it is reproducible’®. Also, there are some studies
which demonstrated presence of a strong corre-

lation between early atherosclerotic changes de-
tected by measurement of carotid intima-media
thickness and cardiovascular risk factors!”:'8,

We aimed to evaluate both epicardial adipose tiss-
sue thickness and carotid intima-media thickness
to detect the link between migraine and the incre-
ased risk of cardivascular events in children with
migraine, independent from traditional risk fac-
tors like obesity, high serum lipid and C-reactive
protein levels.

MATERIAL and METHODS

Study population

Istanbul Medeniyet University, Goztepe Training
and Research Hospital Clinical Studies Ethic Com-
mittee approved this prospective study on 26
October, 2017 with 2017/0314 report number.
Informed consent was taken from all participants.

Ninety-two individuals who were referred to out-
patient clinics of pediatric neurology and pediatric
cardiology between November 2017 and January
2018 were included in the study. Forty-five child-
ren with migraine with or without auras according
to The International Classification of Headache Di-
sorders, 3“edition (beta version) (ICHD-3 beta) cri-
teria in 2013 (patient group) and 47 healthy, age-,
and body mass index-matched children (cont-
rol group) were enrolled in the study'®. Patients
with a known history of cardiovascular disease,
diabetes, hypertension, obesity, hyperlipidemia,
metabolic disorders, significant blood chemistry
abnormalities, smoking, congenital or acquired
heart disease, renal failure, chronic inflamatory di-
sease and those taking medical treatment (espe-
cially nonsteroidal anti-inflammatory agents) and
poor echocardiographic images were excluded
from the study. Participants of patient and con-
rol groups didn’t receive any medication prior to
evaluation. Children with migraine were assessed
by the same neurologist and questioned about
auras, frequency, and duration of attacks and age
at onset of migraine. The same blinded pediatric
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cardiologist performed a detailed cardiac exami-
nation including electrocardiographic and echo-
cardiographic evaluation in healthy controls and
migraine patients after the diagnosis of migraine
during attack-free period. Blood samples were
taken after 12 hours of fasting from the children
with migraine during attack- free period and from
the healthy controls. Serum lipid, vitamin B ,, 25-
hidroxyvitamin D, C-reactive protein levels (CRP)
and complete blood counts were assessed. Ant-
hropometric measurements were performed in
order to calculate body mass index.

Echocardiography

The subclinical vascular disease imaging proto-
col for evaluation of carotid artery intima-media
thickness and detection of carotid plaques was
performed according to the standardized proto-
col of American Society of Echocardiography?®.
Autonomic software for any measurements was
not used in our study. CIMT and EAT measure-
ments were performed with Samsung H60 Ec-
hocardiography Systems (Samsung Healtcare).
Right carotid artery intima-media measurements
were done using a linear 4-9 MHz transducer on
M-mode while the patient was laid in supine po-
sition with his/her neck slightly rotated to to left
side. We placed the probe along the vessel axis
to obtain a longitudinal scan of common carotid
arteries. Intima-media thickness was measured
only at posterior wall and 1.5 cm proximal to the
carotid artery bifurcation. Three heart cycle mea-
surements of artery were done and the mean va-
lues of these measurements were recorded. The
measurement of the right ventricular epicardial fat
which is a hypoechoic space anterior to the vent-
ricular wall was chosen because it was the highest
absolute epicardial fat layer thickness. Epicardial
adipose tissue thickness was measured with a li-
near 3.0- to 11 mHz signal transducer on B-mode
at end-diastole from both the parasternal long
and short axis views using aortic annulus as an
anatomic reference. The maximum values were
measured and the mean value was reported.
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Statistical Analysis

We used SPSS for Windows software package
(Version 15.0, SPSS Inc. Chicago, IL, USA) to sta-
tistically analyze our data. We used Student’s t
test to compare groups, chi-square test to com-
pare qualitative variables and Pearson correlation
test to determine the relationship between the
variables. We considered p values less than 0.05
as statistically significant.

RESULTS

Forty-five children with newly diagnosed untre-
ated migraine (16 males, 29 females; mean age
147+36 months; 70-204 months) (study group)
and 47 healthy children (17 males, 30 females;
mean age 138,86+43,37 months; 67-205 months)
(control group) were enrolled. In the study group,
6 patients were diagnosed as migraine with aura
and 39 diagnosed as migraine without aura. A fa-
mily history of migraine was reported in 30 pati-
ents. None of the patients in tht study and control
groups reported family history of coronary vas-
cular disease. The transthoracic echocardiography
and 12-lead electrocardiographic, and neurologi-
cal examination results were within normal limits
in all children. None of the patients were receiving
prophylactic treatment for migraine. No significant
difference was detected in children with migraine
and control group in terms of age, sex and body
mass indices. Mean systolic and diastolic blood
pressures of the study and control groups were
in normal limits. Lipid (triglycerides, low-density
lipoprotein, high-density lipoprotein, and choles-
terol), vitamin B, and 25-hidroxyvitamin D levels,
complete blood count, C-reactive protein levels
that are known to be related with coronary vas-
cular changes were in normal limits in the study
and control groups. No significant difference was
found in terms of the blood pressure, serum lipid,
vitamin B, ,, C-reactive protein, 25-OH vitamin D
levels, and platelet counts (Table 1).

The only statistically significant difference was fo-
und in carotid intima-media and epicardial adipo-
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se tissue measurements between the study and
control groups (p<0.001) (Table 2).

Table 1. The clinical and labaratory characteristics of the
patient and control groups.

Control Group Study Group p
(n=47) (n=45)

Female 30 Female 29 0.89
Male 17 Male 16

Sex (Male/Female)

Age (month) 138.86+43.37 147+36 0.28
BMI' (kg/m) 18.56+2.11 18.79+2.64 0.652
Systolic blood 110.4+£3.04 108.3£2.8 0.45
pressure (mmHg)

Diastolic blood 58.2+7.1 59.4+6.4 0.48

pressure (mmHg)

Cholesterol (mg/dl) 13.38+10.32 134.11+11.11 0.19

Low-density 96.57+7.18 95.27+6.52 0.91
lipoprotein (mg/dl)
High-density 51.23+2.41 51.18+3.02 0.42

lipoprotein (mg/dl)

Triglyceride (mg/dl)  79.81£16.76 51.33+2.73 0.32

Serum C reactive 0.03+0.01 0.03+0.02 0.96
protein (mg/dl)

Vitamin B, (pg/ml) 400+9 405+10 0.82
25-hidroxyvitamin D 35+3 37+2 0.73
(ng/dl)

Platelet count (mm?3) 310+67 308+62 0.48

Values are presented as meanz=standart deviation, The mean
difference is significant at the 0.05 level, 'Body mass index

Table 2. Comprasion of carotid intima media thickness
and apicardial adipose tissue thickness.

Study Group Control Group p
(n=47) (n=45)
CIMT! (mm) 1.12+0.32 0.48+0.15 <0.001
EAT? (mm) 6.32+0.71 3.73+0.521 <0.001

Values are presented as mean=standart deviation, the mean
difference is significant at the 0.05 level, 'Carotid intima me-
dia thickness, 2Epicardial adipose tissue

In migraine group, we didn’t find any correla-
tion between carotid intima-media and epicar-
dial adipose tissue thickness values and clinical
and laboratuary parameters (Table 3). We didn’t
find any significant difference between the pa-
tients diagnosed as migraine with and without
aura in terms of carotid intima-media and epi-
cardial adipose tissue thickness values as well
(p=0.42).

Table 3. Correlation between carotid intima media
thickness-epicardial adipose tissue and clinical and la-
boratuary parameters.

CIMT' (mm) EAT? (mm)

Age (months) re 0.17 0.14
p** 0.26 0.35
BMEP (kg/m) - 0.18 0.16
p** 0.23 0.29
Blood Pressure (mmHg) r 0.12 0.13
p** 0.43 0.39
Low-density lipoprotein r* 0.16 0.14
(mg/dl) p** 0.29 0.35
High-density lipoprotein r* 0.19 0.16
(mg/dl) p**  0.21 0.29
Triglyceride (mg/dl) r 0.18 0.18
p** 0.23 0.23
Cholesterol (mg/dl) r 0.17 0.19
p** 0.26 0.21

*Pearson correlation, **Correlation is significant at the level
0.01, !'Carotid intima media thickness, 2Epicardial adipose
tissue, *Body mass index

The mean frequency of migraine attacks was
3.93+2.02 per month. The mean age at the on-
set of migraine was recorded as 117.13+35.46
months (range 65 to 192 months). (range 1 to 7
per month) and the mean duration of attacks was
2.44+1.17 hours (range 1 to 4 hours).

In the patient group, no significant correlation was
found between age at onset of migraine, frequ-
ency, and duration of attacks and carotid intima-
media thickness measurements (r=0.008, p=0.95;
r=0.014, p=0.92; r= 0.22, p=0.14, respectively).
No significant correlation was found between age
at onset of migraine, frequency, and duration of
attacks and epicardial adipose tissue measure-
ments (r=0.05, p=0.73; r=0.033, p=0.82; r=0.17,
p=0.24, respectively)

We found a significantly positive correlation bet-
ween epicardial adipose tissue and carotid intima-
media thickness values in migraine group (r=0.44,
p=0.0024).
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DISCUSSION

Central and peripheral patways regulating nutritio-
nal and adipose tissue function intensively overlap
with pathways involved in the pathophysiology of
migraine®. Some studies have investigated the link
between migraine and obesity*®. In a systematic
review showing the link between obesity and mig-
raine in childhood, the researchers have suggested
that inflammatory mediators, neurotransmitters,
leptin play a role in both nutrition and migraine
pathophysiology?'. Also, there are studies which
have showed that epicardial adipose tissue thick-
ness is a valuable predictive factor for incident
cardiovascular events. They have suggested that
proinflammatory and inflammatory properties of
epicardial adipose tissue thickness is independent
from the concentration of circulating biomarkers as
well as patient’s traditional risk factors such as high
lipid levels and obesity!'"'*. When we evaluated all
these previous studies, we considered investiga-
ting the epicardial adipose tissue thickness values
of the patients with migraine to evaluate the risk
of incident cardiovascular events. Although, body
mass indices of all our patients were in normal li-
mits, independent from the traditional risk factors,
epicardial adipose tissue thickness measurements
were found to be significantly higher in our pediat-
ric migraine patients showing the increased risk for
cardiovascular events. To our knowledge, there is
no study evaluating epicardial fat tissue thickness
in pediatric patients with migraine.

Some studies with large populations of adults
have reported that patients with migraine had no
increased risk for atherosclerosis??. Similar with
our study, in an adult study and in two pediat-
ric studies, higher carotid intima-media thickness
values have been found in patients with migrai-
ne, showing the increased risk for cardiovascular
event’?*?*, Hamed et al. have found significantly
increased carotid intima- media thickness para-
meters in the migraine patients, but different from
our study, patients in their study had traditional
risk factors for cardiovascular events, such as obe-
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sity, elevated blood pressure, cigarette smoking,
and high blood lipid levels’.

Besir et al. have suggested that early atheroscle-
rosis may be due to cranial inflammatory arteri-
opathy, which will arise in response to frequent
and longer attacks?>. However, similar with Poyra-
zoglu et al.® we didn’t find any correlation betwe-
en duration, and frequency of attack and carotid
intima- media thickness. Additionally, we didn’t
find any correlation between epicardial adipose
tissue thickness and these parameters.

Poyrazoglu et al. have reported significantly inc-
reased carotid intima-media thickness values in
the migraine patients without aura®. Since, only
six of our patients were diagnosed as migraine
with aura, we could not find any significant diffe-
rence in CIMT and EAT values between the migra-
ine patients with and without aura.

In our study, while the statistical significant diffe-
rence between body mass index and carotid in-
tima- media thickness was not found in children
with migraine, we found a significant positive cor-
relation between epicardial adipose tissue thick-
ness and carotid intima-media thickness values.
We thought that this finding depends on the place
where the fat tissue was accumulated rather than
the amount of it. So, we suggested that it can be
more useful to measure epicardial adipose tissue
thickness which is a low-cost, manual technique
rather than body mass index to assess the risk for
cardiovascular events in children with migraine.

In a retrospective and an uncontrolled chart revi-
ew study, Welch et al.?® found inreased C-reactive
protein levels in patients with migraine attacks and
have indicated that inflammation has a significant
role on the pathophysiology of atherosclerosis in
patients with migraine. Similar with Poyrazoglu
et al, we assessed our patients during migraine-
free period and we did'nt detect any significant
difference in the serum C-reactive protein levels
between study and control groups?.
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According to our findings, we thought that, alt-
hough the body mass index is within normal li-
mits, early vascular changes in carotid artery can
be related to the proinflammatory and inflam-
matory properties of epicardial adipose tissue
thickness. So, we can consider that, independent
from the traditional risk factors such as obesity,
high C-reactive protein and lipid levels, we can
detect the increased risk for cardiovascular events
in children with migraine attacks. Carotid intima-
media thickness and epicardial adipose tissue
thickness measurements that can be performed
by echocardiography are easy and noninvasive
techniques for the evaluation of these vascular
changes even in the early period.

CONCLUSION

Since migraine is a life-long disease, it is impor-
tant to monitor children with migraine attacks for
carotid intima-media and epicardial adipose tis-
sue thickness during the follow-up period to de-
tect early atherosclerotic vascular changes. In this
manner, we can advise our patients with migraine
attacks to avoid habits that accelerate atherosc-
lerotic vascular changes like smoking, excessive
salt intake, sedentary life, and weight gain.
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