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  Abstract

Objective

Migraine is a common headache associated with structural changes in 
brain. The purpose of this study was to evaluate brain MRI findings in 
children with migraine.

Materials & Methods

This cross-sectional study was conducted at Booali Hospital, Mazandaran 
University of Medical Sciences, Sari, Iran. Participants with headache and 
age between 5 and 15 yr were evaluated with MRI and their headache 
type was diagnosed by the standard criteria. The findings of the MRI were 
interpreted by a radiologist blinded to the diagnoses.

Results

Overall, 81 individuals with symptom of headache and the mean age 
of 9.56±3.25 yr were enrolled. Twenty patients with the mean age of 
9.65±2.75 yr were diagnosed with migraine without aura. Among the 
54 male patients, 8 patients (14.8%) were diagnosed with migraine; and 
among the 27 female patients, 12 patients (44.4%) were diagnosed with 
migraine (RR: 1.5, 95%CI: 1.07-2.18, P=0.004). Ten migraine patients 
had abnormal MRI findings (50%), including 8 cases with high signal 
white matter lesion, and 2 cases with empty sella. The occurrence of the 
high signal white matter lesions was significantly greater in the migraine 
patients (RR: 3.91, 95% CI: 2.10-7.25, P=0.001).

Conclusion

The possibility of occurrence of the high signal white matter lesions in the 
brain MRI of children with migraine was significantly higher compared 
with other headache types.
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Introduction

Headache is common in children and adolescents. National Health 
Interview Survey (NHIS) has reported that the prevalence of severe and 
recurring headaches was 25.3 per 1000 persons, aged ˂18 yr, and 9.9 per 
1000 persons, aged ˂ 10 yr (1). Migraine is the most common causes of a 
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recurrent headache in more than half of children 
and adolescent. This type of headache has high 
prevalence in school-age children and significantly 
affected on their school attendance and family 
quality of life (2). 

Migraine is manifested by periodic, unilateral and 
pulsating headache which typically last between 
4 and 72 hour. Migraine may be associated with 
neurological, digestive and autonomic symptoms. 
Migraine may be divided into 2 types: classic 
migraine called migraine with aura and common 
migraine called migraine without aura (2, 3).

The primary medical concern over children 
presenting with headaches is the probability 
of intracranial pathology. Due to the increased 
number of brain imaging centers, the parents` 
demand for radiological evaluation has increased 
(4). Moreover, it is difficult for physicians to 
distinguish between first, second, and third migraine 
headaches attacks and headaches caused by brain 
tumors, subarachnoid hemorrhage, vasculopathy, 
arteriovenous malformation, and other underlying 
diseases (5). These patients usually undergo brain 
radiological evaluation before diagnosed migraine. 
However, the physicians do not recommend 
radiological evaluation for a migraine with typical 
patterns (6). 

The case of complicated migraine with focal 
neurological signs whose manifestations cannot be 
distinguished from the manifestations of intracranial 
neoplasm, brain imaging is recommended 
(2). In addition, imaging is recommended for 
ophthalmoplegic migraine, hemiplegic migraine, 
and basilar migraine (involvement of brain nerve 
3, 4, 6) (2). Brain imaging finding in children with 
headaches especially migraine included sinusitis, 

Chiari malformation type I, unspecified white 
matter changes, venous angioma, arachnoid cyst, 
pineal cyst, mega cisterna magna, and malignant 
cases (7). Moreover, these abnormal results can be 
obtained with healthy controls, as random results. 
For instance, white matter lesions can be seen in 
healthy individuals´ MRI who had risk factors for 
cerebral vascular diseases (8). 

Therefore, this study was conducted to investigate 
MRI findings in children with headache.

Materials & Methods

Patients and design: 

This cross-sectional study investigated children 
with headaches at Mazandaran University of 
Medical Sciences, Mazandaran, Iran between 2014 
and 2015. Inclusion criteria were: all patients with 
headache, aged between 5 to 15 yr. Our exclusion 
criteria included: all patients with already certain 
neurological defects or history of abnormalities in 
MRI, patients with underlying diseases (collagen 
vascular, hypertension, diabetes, right to left 
shunt, and cardiac valvulopathy), patients with a 
past history of having cerebral ischemic disease, 
cerebral demyelination, and central nervous 
system vasculitis.

Based on the literature and all children with 
headache who presented to primary children’s 
medical center that 81 individuals were invited to 
participate (9). 

Approval for this study was obtained from the 
Investigational Review Board at our institution 
(code: 91-189).

Data collection:

All participants underwent brain MRI (GE-
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Table 1. Final diagnosis by neurologist 

Type of headache Frequency (%)
Unspecific headache 16 (19.8)
 Migraine 20 (24.7)
 Sinusitis 19 (23.5)
Tension headache 12 (14.8)
R/O SOL 7 (8.6)
Eye refractory error 7 (8.6)

R/O SOL: Rule out space occupying lesion.

Forty-one patients´ MRI results (50.6%) were 
abnormal. The most common abnormalities were: 
14 patients (17.3%) with pansinusitis, 8 patients 
(9.9%) with high signal lesions, and 6 patients 
(7.4%) with empty sella (Table 2).

Table 2. MRI findings in all patients 

MRI finding Frequency (%)
Normal 40 (49.4)
Pansinusitis 14 (17.3)
 High signal white matter
lesion

8 (9.9)

Empty Sella 6 (7.4)
Sphenoiditis 4 (4.9)
Ethmoiditis 3 (3.7)
 Tumor 3 (3.7)
Mastoiditis 2 (2.4)
Enlarged cisterna magna 1 (1.2)

Migraine patients´ characteristics: Diagnosis of 
migraine without aura was made by the pediatric 
neurologist in according to the international 
headache society criteria for pediatric migraine. 
The mean age of the migraine patients and other 
patients were 9.54±2.75 yr (median=9.5) and 
9.54±3.42 yr, respectively (P=0.89). Eight (14.8%) 
out of 54 male cases and 12 (44.4%) out of 27 
female cases were diagnosed with migraine. The 

1/5 Tesla) and through multi-planar method in 
FLAIR (fluid-attenuated inversion recovery) 
sequence. Next, the results were interpreted by an 
experienced radiologist. The type of headache was 
determined by a neurologist, based on diagnostic 
criteria. Finally, migraine patients´ MRI results 
were studied and compared with other patients 
(10).

Statistical analysis:

Statistical analyses were conducted using SPSS 
(ver. 16, Chicago, IL, USA). Qualitative data were 
analyzed by Chi-square test, and Fisher´s exact 
test was used when it was required. Moreover, 
quantitative data were analyzed by t-test and X2. 
A P-value of 0.05˂ was considered statistically 
significant.

Results

Eighty-one patients with symptom of headache 
with the mean age of 9.56±3.25 yr (median=9) were 
enrolled. Overall, 54 of the participants were male 
(66.7%). Nineteen patients (23.5%) experienced 
unilateral headaches. Sixteen patients (19.8%) 
experienced throbbing headaches. Twenty-five 
patients (30.9%) reported that their headache 
was connected with their activities. Moreover, 40 
patients (49.4%) had nausea along with headache. 
However, only 10 patients (12.3%) had vomiting. 
photophobia, phonophobia, and photopsia were 
reported by 9 patients (11.1%), 12 patients (14.8%), 
10 patients (12.3%), respectively. Moreover, 2 
patients (2.5%) experienced paresthesia. None 
experienced lethargy, dysphonia, or phantosmia.

The most prevalent diagnoses of headaches were 
migraine and sinusitis affecting 20 patients (24.7%) 
and 19 patients (23.5%), respectively (Table 1).
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Discussion

Migraine is a chronic, multifactorial neurovascular 
disorder typically characterized by recurring and 
disabling headache attacks and dysfunction of 
autonomic nervous system (11). The prevalence 
of migraine in general population is 15% (12) and 
it has a cumulative lifetime incidence of 43% in 
women and 18% in men (13). Migraine causes 
pain, disability and decreased overall quality of 
life (14, 15). In the USA and Europe, the direct and 
indirect medical costs from migraine exceed $ 15 
billion and € 27 billion per yr, respectively (16, 17). 
A better investigation of migraine mechanisms will 
result in more effective treatments and reduction of 
migraine impact (18). Thereby, this study designed 
to investigate brain MRI findings in children with 
migraine. 

The prevalence of migraine among the children 
presented with headache was 23.5%. The overall 
prevalence of migraine was 16.72% among the 
children with headache (19). In general, the overall 
prevalence of migraine among the children and 
adolescents with headache was 1.7%-21.4% (19). 
In our study, same as another study, the prevalence 
and relative risk of migraine was greater in females 
compared with males (20).

Our results revealed that in the patients having 4 
out of the 5 aforementioned symptoms (headache 
lasting for 4-72, throbbing headache, unilateral 
headache, headache associated with vomiting, and 
headache worsened by activity), the possibility of 
being affected by migraine was 21.33 .

In the patients with 1 or 2 out of these symptoms, 
the possibility of being affected by migraine was 
0.23. In a similar with our study, in the patients 
who had 4 out of the 5 aforementioned symptoms, 

the possibility of being affected by migraine was 
24 (RR: 24, 95% CI: 1.5-388), and in the patients 
who having 1 or 2 out of these symptoms, the 
possibility of being affected by migraine reduced 
to 0.41 (RR: 0.41, 95% CI: 0.32-0.52) (21).

Several studies reported various brain lesions 
such as deep white matter lesions, stroke, and 
increased iron accumulation in migraine patients 
(2,11,18). In this study, the MRI findings of the 
50% of the migraine patients were abnormal. The 
most common abnormalities were the high signal 
white matter lesions and the occurrence of these 
lesions was significantly higher in the migraine 
patients compared with other participants. On 
the contrary, the high signal white matter lesions 
were only seen in 17% of the children with 
migraine (22). Whereas same as our study, the 
MRI findings of 55% of the children with migraine 
were abnormal, but the abnormalities were not in 
concordance with our results. They had diagnosed 
2 patients with asymmetry of lateral ventricles, 2 
patients with demyelination, 2 patients with CSF 
space enlargement, and 2 patients with vascular 
malformation (23). The prevalence of white matter 
lesions was 10% in pediatric patients with migraine 
(without aura) and 4% in control group (P=0.119) 
(24). The high signal white matter lesions were 
reported in 10.6% of the children with migraine 
while the healthy children had no high signal white 
matter lesions (25). The high signal white matter 
lesions were reported in 50% of the children with 
migraine and in 17% of the control group (26). 
Contrary to the studies showed that the prevalence 
of high signal white matter lesions among the 
children with migraine was significantly high (22-
26). In addition, the studies on adults with migraine 
showed that the prevalence of the high signal white 
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matter lesions was between 12%-47% in migraine 
cases compared with normal cases (27-30). The 
risk of the high signal white matter lesions in the 
migraine patients was 3.91 in our study and 2.1 
on adults (95% CI: 1.0-4.1, P=0.04) (31). A meta-
analysis of 7 studies showed that the risk of the 
high signal white matter lesions in the migraine 
patients was 3.9 (95% CI: 2.26-6.72) compared 
with the general population; which was in close 
concordance with our results (32). In addition, 
the prevalence of these lesions was significantly 
higher in women with increased headache attacks 
(11). However, such results of the studies on adults 
were not in concordance with our results. Our study 
showed that there was no significant difference 
between males and females in the prevalence of 
the high signal white matter lesions.

In conclusion, the number of high signal white 
matter lesions in the brain MRI of children with 
migraine was significantly higher compared 
with other headaches. Moreover, there was no 
significant difference between males and females 
in the prevalence of these lesions.
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