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Epilepsy and migraine are comorbid with each other as they have 

common pathophysiological and electrophysiological phenomena. 
Materials and methods: Patients with Juvenile myoclonic 

epilepsy(JME) diagnosed by clinical and electrophysiological study 

(electroencephalogram) with or without comorbid migraine underwent 

detailed history for migraine headache, general examination, 

neurological examination and brainMRI and MRS.  

Results: Migraine was clinically associated with JME in 58.6% of 

cases. NAA/CR and CHO/CR ratio were significant (P<0.05) between 

JME cases and control group and non-significant between JME cases 

with or without migraine(P >0.05).  

Conclusion: migraine is highly comorbid with JME risk factors are 

female gender and family history of migraine, with no structural or 
functional comorbidity in MRS study  
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Introduction:- 
Migraine and epilepsy are highly comorbid disorders and share clinical features that suggest overlapping, 

pathophysiological and etiological conditions with episodic manifestations (1) 

 

Both migraine and epilepsy represent distinct families of neurological disorders with typical constellations of 

symptoms (2) 

 

Juvenile myoclonic epilepsy is a common epileptic syndrome, the etiology of which is genetically determined. Its 
onset occurs from 6 through 22 years of age, and affected patients present with myoclonic jerks, often associated 

with generalized tonic-clonic seizures (the most common association) and absence seizures. (3) 

 

Migraine and epilepsy are often comorbid. Risk factors are positive family history and female gender or triggers as 

(alcohol, menses, and irregularity of sleep) as well as prophylactic drugs (valproate, topiramate) are shared by both. 

This suggests that migraine and epilepsy may have some common pathophysiological mechanisms (4). Proposed 

mechanisms include an increased excitability of the cortex accounting for the increased risk of migraine and 

epilepsy  or seizures being triggered by migraine attacks, as the term migralepsy of the International Classification 

of Headache Disorders (2004) (ICHDII) suggests. It is well known that seizures can trigger secondary headache 

attacks as postictal headache (5,6) 
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Material and Methods:- 
The study was conducted on 41 Egyptian patients at Mansoura University Hospital ,divided into two groups. The 

first group was   29 patients JME cases with or without comorbid migraine. And the second group was 12 control 

cases (normal cases who are not epileptic or suffer from migraine with no family history of epilepsy with normal 

conventional MRI brain).with the following Inclusion criteria: JME cases definitely diagnosed by clinical and 

electrophysiological studies with or without migraine with no age specific for JME patients and Informed consent. 

 

Methodology:- 

All patients diagnosed will be subjected to the following(1)Detailed history : The following history items will be 

considered in assessment of comorbidity and exclusion of other causes of epilepsy and assessment of the type of 

migraine (if it is present). 

➢ Age, sex personal history of the patient. 

➢ Age of onset of seizers. 

➢ The presence of migraine and its temporal profile, diagnostic criteria, type (common, classic or complicated).    

➢ A careful family history with attention to epilepsy, consanguinity, migraine. 

 

General examination and Full neurological examination. 
sleep deprivation Electroencephalogram EEG including both hyperventilation and photic stimulation. 

Radiological examination: including (a)Conventional MR imaging: 

 

Imaging were reviewed to exclude other pathologic processes. (b)1H-MRS :Cho, Cr were calculated. The ratios of 

integrals of various metabolites calculated with respect to Cr included, Cho/Cr and NAA/Cr.  

 

Data analysis:-  

➢ Data were entered and statistically analyzed using the Statistical Package for Social Sciences (SPSS) version 20. 

➢ Qualitative data were described as numbers and percentages. χ2 test and Fischer exact test  were used for 

comparison between groups, as appropriate. 

➢ Quantitative data were described as means (SD) or medians, as appropriate. They were tested for normality by 

Kolmogorov-Smirnov test. In the normally distributed variables, one way ANOVA test and Student t test were 

used for comparison between groups; Spearman correlation was used for parametric quantitive and ordinal 

variables correlation. 

➢ "p value ≤0.05" was considered to be statistically significant and <0.01 high statistically significant. 

 

Results:- 
The study was conducted on 29 JME cases 16(55.1%) male patients and 13(44.9%) female patients with median age 

21.4±8.1 with non significant difference between p>.05 (table 1). 

 

17 (58%) patients were comorbid with migraine 6(35.3%) male and  11(64.7%) female with median age 

23.12±7.03.12 (42%) patients were not comorbid with migraine, 10 (83.3%) male and 2 (16.7%) female with 

median age 19.25±5.92 (table 2). 

 

The median age for the onset of migraine in the studied group  was 14.12±4.9,median duration of migraine attacks 

was 12.0(4.0-48.0) , for the onset of the symptoms of JME (myoclonic jerks) was 10.66±2.6, the onset of absence 

seizures was 11.4±2.7 while the onset of GTCs was 18.72±3.9.(table 3). 

 

In JME cases with migraine 12 (70.6%) cases were common migraine, while 5 (29.4%) cases were classic migraine, 

and as regard time of migraine in relation to seizures one (5.8%) patient showed migraine attacks post ictal, 2 

patients (11.6%) pre ictal and 14 patients(82.6%) showed migraine attacks not related to seizures. In this studied 

group 10(58.8%) of cases showed positive family history of migraine (Table 4). 

 

From logistic regression analysis it shows that in JME cases  female and patient with frequent GTCS are of high risk 

to develop migraine (table 5) 
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MRS study showed that there was statistically significant difference (p <0.05)  in NAA/CR and CH/Cr ration in both 

frontal lobe and thalamus between patients and control group and no statistically significant difference in NAA/CR 

and CH/Cr ration in both frontal lobe and thalamus between JME cases with migraine and JME cases without 

migraine (table 6,7) 

 

Table 1:- Demographic characters of studied groups 

 JME cases 

n=29 
Control 

n=12 
Significance 

Age    
Mean ± SD 

(Min-Max) 
21.4±8.1 

(8.0-40.0) 
27.75±9.39 

(19.0-40.0) 
F=1.329 

P=0.28 
Sex  n(%) n(%)  

 Male 16(55.1) 5(41.7) χ2=2.263 

p=0.323  Female 13(44.9) 7(58.3) 

F: One Way ANOVA test           χ2=Chi square test  

 

Table 2:- Demographic data of JME cases 

 Cases without migraine 

n=12 
Cases with migraine 

n=17 
Test of 

significance 
Age 19.25±5.92 23.12±7.03 t=1.55 

p=0.132 
Sex    
Male 10(83.3) 6(35.3) χ2=6.56 

p=0.01* Female 2(16.7) 11(64.7) 
 

Table 3:- age of onset of JME and migraine  and duration of migraine attacks 

  
Migraine onset  

Mean ± SD(min-max) 
14.12±4.9 (8.0-26.0) 

Migraine Duration (hours) 
Median(min-max) 

 
12.0(4.0-48.0) 

Age of absence  

Mean ± SD 
11.4±2.7 

Age of  myoclonus 

Mean ± SD 
10.93±2.9 

Age of  GTC 

Mean ± SD 
18.72±3.9 

Age of onset of symptoms  

Mean ± SD 
10.66±2.6 

 

Table 4 :- Migraine characters in studied cases 

 n=17 % 

Classic /Common migraine   

 Common 12 70.6 

 Classic 5 29.4 

Relation to seizure   

 Pre ictal 1 11.6 

 post ictal 2 5.8 

 non related 15 82.6 

Family hx of migraine   

 10 58.8 
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Table 5:- Logistic regression in prediction of migraine 

Predictors β P value Odds ratio 95.0% C.I. 
Lower Upper 

Sex      

 Male(r)      

 Female 2.566 0.017* 13.02 1.58 106.96 

frequent symptom      

 GTC (r)      

 Myoclonus  -2.352 0.031* 0.095 .011 .802 

Model χ
2
=12.84                   p=0.002**                 Constant=3.408 

percent predicted=79.3% 
 

Table 6:- Ch/Cr and NAA/Cr of frontal and thalamic regions of patients and control   

  Patients 

n=29 
Control 

n=12 
t test p value 

Frontal NAA/Cr 1.48±0.195 
(1.19-2.1) 

1.88±0.32 
(1.43-2.34) 

4.84 <0.001** 

Ch/Cr 1.17±0.19 

(0.79-1.67) 
1.008±0.25 

(0.78-1.59) 
2.41 0.021* 

Thalamic NAA/Cr 1.526±0.29 

(1.08-1.98) 
2.304±0.32 

(1.75-2.66) 
7.58 <0.001** 

Ch/Cr   1.27±0.204 

(0.93-1.76) 
1.067±0.122 

(0.93-1.24) 
3.137 0.003** 

 

Table 7:- Ch/Cr and NAA/Cr of frontal and thalamic regions of patients with and without migraine. 

  patients without migraine 

n=12 
patients with 

migraine 

n=17 

t test p value 

Frontal NAA/Cr 1.473 ± 0.114 

(1.29-1.67) 
1.487 ± 0.24 

(1.19-2.1) 
0.202 0.841 

Ch/Cr 1.188 ± 0.177 

(0.92-1.58) 
1.174 ± 0.203 (0.79-

1.67) 
0.184 0.855 

Thalamic NAA/Cr 1.542 ± 0.32 

(1.12-1.98) 
1.515 ± 0.28 

(1.08-1.98) 
0.24 0.812 

Ch/Cr 1.248 ± 0.189 

(0.96-1.58) 
1.28 ± 0.22 

(0.93-1.76) 
0.404 0.689 

 

Discussion:- 
Juvenile myoclonic epilepsy is a well-defined type of idiopathic generalized epilepsy that comprises 5–11% of 

patients with epilepsy; it is characterized by myoclonic jerks and generalized tonic colonic seizures (GTCS) and 

typical findings of generalized 4–6 Hz spike and wave or polyspike and wave discharges on electroencephalography 

(EEG) (7) 

 

Migraine is a primary headache disorder characterized by recurrent headaches that are moderate to severe. 
Typically, the headaches affects one half of the head, are pulsating in nature, and lasts from two to seventy two 

hours. Associated symptoms may include nausea, vomiting, and sensitivity to light, sound, or smell (8).   

 

Migraine and epilepsy are two chronic disorders characterized by repeated attacks of neurological dysfunction and 

are mostly accompanied by gastrointestinal, autonomic and other pathophysiological disorders. Migraine and 

epilepsy are linked by their symptom profiles, comorbidity and treatment. A person suffering from one of these 

diseases is twice as at risk of having the other one (9,10). 

 

The association of epilepsy and migraine indicates comorbidity which does not occur by accident, according to 

epidemiological studies. The reasons are partly genetic (11, 12), but at the same time both disorders exhibit common 
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pathophysiological and electrophysiological phenomena. These two disorders also exhibit comparable clinical 

phenomena which may lead to confusion (13). 

 

In our study we tried to find the comorbidity both clinically and functionally (through MRS) between specific type 

of idiopathic generalized epilepsy which is juvenile myoclonic epilepsy and migraine. 

 
The myoclonic jerks were a core feature for diagnosis of JME present in all cases (100%) diagnosed as JME, and 

GTCs were also present in all cases (100%) in comparison to a general incidence of about (80-90%) in JME patients 

and about 17% of patients show typical simple absence seizures, with the general incidence of absence seizures in 

JME patients 20-30% (14).  

 

Our study had demonstrated a clinical co-morbidity between JME and migraine in about 17 cases of the studied 

sample (58%) compared to a general incidence of association between epilepsy and migraine about 15-24% (15) 

while the maximum incidence of association between epilepsy and migraine described by Syvertsen et al(16) was 

52%. While the incidence of clinical comorbidity between migraine and JME was estimated to be 36-41% (17, 18, 

19). The slight higher incidence in our study may be attributed to the small sample size. 

 

Female gender of JME patients who are comorbid migraine was higher than male gender (65% female and 35% 
male) which is matched with other studies done on either JME and migraine or done on epilepsy in common and 

migraine(17,20). And this is can be attributed to the general common incidence of migraine in female (21). 

 

Ito et al(22)had investigated the post ictal migraine attacks that occur immediately after the attacks of epilepsy and 

found a prevalence of about 4.25% of cases of comorbid epilepsy and migraine which is matched to our results 

which postulates that about 6% of JME  patients experienced immediate  post ictal migraine and also the same result 

was described in other studies that investigated the actual timing of occurrence of migraine attacks in epileptic 

patients and the relation of the migraine attack to the epileptic seizure (23,, 24). 

 

Since both JME and migraine are highly linked to genetic and hereditary basis, in our study positive family history 

of migraine was found to a higher incidence in JME cases with migraine 60 % compared to only 25% positive 
family history of migraine JME cases with migraine which supports a strong genetic background(25). 

 

Elmassry et al,(26)   had postulated that migraine onset was more likely to have occurred 1–3 years after the onset 

of epileptic attacks in comorbid cases, and it is concomitant with our study as the age of onset of JME (the onset of 

myoclonic jerks) was about 10.5 years with the age of onset of migraine attacks about 14 years. 

 

On summarizing the MRS finding in our JME patients in relation to control group we found significant decrease in 

the frontal and thalamic NAA concentration and NAA/Cr ratio in JME cases than control group. These findings are 

concomitant with the finding of meta-analysis by Anderson, J and Hamandi, K(27). These results are also 

coincident with the findings of other studies, including behavioral and neuropsychological studies that revealed that 

patients with JME were similar to those with frontal lobe epilepsy upon impairment (28,29). 

 
In our study there was no significant difference in MRS findings both in frontal lobe and thalamus in JME cases 

with or without migraine (either common or classic). These findings are supported by the fact that in migraine MRS 

findings show only a reduction in NAA in the occipital cortex in migraine with aura (classic migraine) before and 

after visual stimulation with normal NAA level in between the attacks compared to normal NAA level in migraine 

without aura and control group (30).  

 

Conclusion:- 
On summarizing our findings there is a well-established clinical correlation between JME and migraine, which may 

be attributed to sharing the same pathophysiological aspects or sharing common genetic background, but 

unfortunately this common clinical association cannot be confirmed objectively by using functional MRS modalities 

which gives no added information when JME is comorbid with migraine than JME cases only. 
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