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Abstract
Background: Headache is the most common symptom encountered in neurology outpatient department (OPD). One-fifth of
patients in neurology clinics present with headache. Headache was long been found to be associated with epilepsy, especially
migraine both chronic neurologic disorders share possible clinical interrelationships. Studying their association is necessary as
identification of clinical subgroups vulnerable to develop to both disorders can be made possible in the future.
Aims and Objectives: The objective of the study was to analyze the characteristic features of various types of headaches in
epilepsy patients and their causal association.
Materials and Methods: A total of 100 epilepsy patients with headache were recruited from the OPD of the neurology department
in a tertiary care center and interviewed regarding the characteristic features of headache through a questionnaire.
Results: Out of our study population, female outweighs the male (53, 47). Out of all, interictal was more prevalent (57%), followed
by post-ictal (48%), pre-ictal (22%), and intra-ictal (0%) among epilepsy patients. Migraine was found to be the most common
type of headache in all subgroups of headaches in epilepsy patients (pre-ictal – 77% of migraine, postictal – 81% of migraine, and
interictal – 61% of migraine). Associated characters of headaches such as photophobia (42%) and their prevalence are also studied.
Conclusions: Stronger association between migraine and headache is validated, and the strongest associated with migraine
in postictal headache is highlighted (81%). This can strengthen the theories proposed so far such as the frequent triggering of
headache by a seizure. Further research on common etiologic or pathophysiological processes to these associations can lead
to a common therapeutic strategy and prevention of morbidity in patients.
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INTRODUCTION
Headache is the most common neurologic symptom
prevalent among the general population. Epilepsy is
the most common neurologic disorder affecting all age
groups.[1] The existence of primary headaches in epilepsy
patients is still a topic of debate.
Headache occurring in epilepsy patients can be classified
broadly as interictal headache (inter –IH) and peri-ictal
headache (peri – IH). Peri-ictal headache is again classified
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as pre-ictal, intraictal, and postictal headache according to
its relationship with seizures.[2]
According to the International Classification of Headache
Disorders (ICHD),[3] pre-ictal headache is defined as an
episode that developed within 24 h before the seizure
and lasting until the start of the seizure. Intraictal
headache is defined as an episode of headache occurring
simultaneously with the onset of seizure ipsilateral to the
epileptic discharges. This occurs more commonly with
partial seizures. Hemicrania epileptica is a terminology
used interchangeably with intraictal headache in the
ICHD.[3,4] Post-ictal headache is defined as an episode that
has developed within 3 h after a seizure but resolved within
72 h after the epileptic seizure is terminated.
Interictal headache is defined as an episode which not
started within 3 h after an epileptic seizure or never
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proceeding directly into an epileptic fit. Migraine is
found to be the most common interictal headache among
epilepsy patients according to various studies.[5] Studying
the prevalence of interictal and peri-ictal headache, and
it’s characteristic features help us to find out the casual
association between headache and epilepsy.
Aim

The aim of the study was to analyze the characteristic
features of various types of headaches in epilepsy patients
and their causal association.

MATERIALS AND METHODS
This study was done in a tertiary care hospital in the
Southern Tamil Nadu state of India. All patients attending
the neurology outpatient department in our tertiary
care hospital with the diagnosis of epilepsy between
November 1, 2019, and December 31, 2019, were recruited
in this study.
All patients who are included in this study are more than
18 years and satisfy the inclusion criteria, already a known
case of seizure disorder on treatment with a history
of headache. Patients <18 years, who are unwilling to
participate in the study, never suffered a headache, with
mental retardation, other behavioral or learning disorders,
and patients presented with the first episode of seizures
are excluded from this study.
A questionnaire was prepared, and all patients included
in this study were interviewed after getting informed
written consent. The questions about the nature of
the headache in the questionnaire were based on the
ICHD-II criteria.[3,6] The patients were asked about the
type of headache, its temporal relationship with seizures,
duration of headache, the intensity of pain, frequency,
lateralization, quality of pain, aggravating factors, relieving
factors, and use of analgesics by the patient during the
episode. All these modalities were described for all types
of headaches experienced by the patients (pre-ictal,
post-ictal, and interictal). The presence of accompanying
features such as photophobia, phonophobia, vomiting,
nausea, and other aura symptoms is asked and recorded.
According to the ICHD-II criteria, [3] the patient’s
headache was typed as migraine, tension-type headache
(TTH), and unclassifiable. Details of seizures such as
semiology (generalized tonic-clonic seizures [GTCS],
complex partial seizures [CPS], myoclonic, and atonic),
duration of illness, frequency, and type of treatment were
also collected from the patient. All patients underwent
electroencephalogram after the interview and reports
were collected.
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Association of headache with epilepsy and it’s various
characteristic features are compared with the clinical profile
of epilepsy patients through statistical analysis.

RESULTS
Out of 100 patients included in our study, 47 were males
and 53 were females Figure 1. The study population falls in
the age group of 19 years–71 years. The mean age among
males was 38.9 years and females were 35.6 years. The
duration of illness among our study population ranges
from 1 year–45 years. Among our study group, ten patients
had CPS; the rest of the 90 patients had GTCS Figure 2.
Among our study group, 31 patients are taking mono drug
therapy (antiepileptic medications), 53 patients are found to
take dual drug therapy, and 16 patients are taking multidrug
therapy Figure 3.
Pre-ictal Headache

Among our study group, 22 patients were found to
have pre-ictal headaches Figure 4. Out of 22 patients,
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53%

Figure 1: Sex distribution among our study population
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Figure 2: Distribution of semiology of seizures
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Multi
drug
16%

48 patients, 16 patients also headache during the interictal
period (16/48). Among the 16 who are found to have
both post-ictal and interictal headache, eight patients
had migrainous type (8/16), seven had TTH type (7/16),
and one patient had the unclassifiable type of interictal
headache (1/16). Nausea (15/48) was found to be the
common accompanying feature in postictal headache,
followed by vomiting (13/48), photophobia (10/48), and
myalgia (5/48), respectively. Among 48 patients, 44 patients
had GTCS and four patients had CPS as seizure semiology.
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Figure 3: Distribution of patterns of therapy among our study
group
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Figure 4: Distribution of various headaches among epilepsy
patients in our study group

19 patients had a headache for <1 h before seizure onset,
and three patients suffered from headache for 1–3 h before
seizures. Seventeen patients had headache of migrainous
type and other unclassifiable types in five patients. Out
of 22 patients, 11 patients also had a headache during
the interictal period also. Among these, 11 patients who
have both pre-ictal and interictal attacks of headache,
nine patients (9/11) had resembled the same quality of
pre-ictal and interictal headache with the migrainous
feature, whereas other two patients (2/11) headache were
unclassifiable. Among patients with pre-ictal headache,
18 patients (18/22) were known to have GTCS and four
patients were known to suffer from CPS (4/22).
Postictal Headache

Of our study population, 48 patients were found to
have post-ictal headache. Out of 48 patients, 26 patients
(26/48) had headache for <24 h duration from seizure
termination and 22 patients had headache for more than
24 h duration (22/48). Among patients having post-ictal
headache, 39 (39/48) had features of migrainous type
and 9 (9/48) patients had features of TTH, out of these

Among our study population, 57 patients had interictal
headache. Among them, 35 patients had a migrainous type,
12 patients had TTH type, and ten had the unclassifiable
type of headache. Females are more common among
the migraine subgroup (28/35). Among our entire study
population, two patients were found to have pre-ictal,
post-ictal, and interictal headache episodes, with one being
having migrainous type, and the other having TTH type
of headache. Regarding characteristic features of interictal
headache, 14 had unilateral headache and 27 had a bilateral
headache. Unilateral headache was more commonly
associated with migrainous type. Forty-eight patients
use analgesics in addition to anti-epileptic medications
during an episode of interictal headache for resolution of
symptoms. Common associated features accompanying
interictal headache are photophobia (24/57), followed by
nausea (23/57), vomiting (17/57), phonophobia (8/57),
and aura (8/57). Out of 57 patients, 52 of them were
found to suffer from GTCS and five patients had CPS.
Seventeen patients were taking monotherapy, 29 taking
dual drug therapy, and 11 patients on multidrug therapy
among these 57 patients with interictal headache. Among
these patients with interictal headache, 24 patients were
suffering from seizures for <5 years duration, nine patients
for 6–10 years duration, and 24 patients had seizures for
more than 10 years duration.

DISCUSSION
Study on association between headache and epilepsy is a
topic of controversy due to differences in classification
criteria, race, age, and sex differences among targeted
population, the methodology of data collection among
existing studies.[6]
Among our study population, the peri-ictal headache was
present (pre-ictal 22%, and post-ictal 48%) in 35% of
patients in accordance with other studies in the literature
(28–50%).[7] The prevalence of pre-ictal headache was 22%
in our study which was slightly higher when compared to
other study designs Mainieri et al.[8]
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Table 1: Correlation between postictal headache
and migraine among our study population

Table 5: Correlation between presence of post-ictal
headache and patterns of therapy for epilepsy

Post-ictal

Treatment

No
Yes
Total

Post migraine
No

Yes

52
9
61

0
39
39

Total
52
48
100

P-value
<0.0001

Table 2: Correlation between presence of pre-ictal
headache and duration of epilepsy
Duration in years

Pre-ictal

<5
6–10
>11
Total

Total

No

Yes

36
15
27
78

10
6
6
22

46
21
33
100

P-value
0.667

Table 3: Correlation between presence of post-ictal
headache and duration of epilepsy
Duration in years

Post-ictal

<5
6–10
>11
Total

No

Yes

22
12
18
52

24
9
15
48

Total

P-value

46
21
33
100

0.73

Mono drug
Dual drug
Multidrug
Total

Pre-ictal
No

Yes

28
38
12
78

3
15
4
22

Total

P-value

31
53
16
100

0.337

13
31
8
52

18
22
8
48

Seizure type

Interictal

Generalized tonic-clonic
seizures
Complex partial
seizures
Total

P-value

31
53
16
100

0.585

Total

P-value

52

90

0.637

5

5

10

43

57

100

No

Yes

38

Table 7: Correlation between presence of interictal
headache and duration of epilepsy
Duration in years

Interictal
No

Yes

22
12
9
43

24
9
24
57

Total

P-value

46
21
33
100

0.675

Table 8: Correlation between presence of interictal
headache and duration of epilepsy

Mono drug
Dual drug
Multidrug
Total

The most common among peri-ictal headache was post-ictal
headache which accounts for 48% in our study population
and incomparable with 12–52% other studies.[2,9-14] Migraine
was the most common type of headache among postictal headaches, with significant P < 0.0001 Table 1 in
accordance with other studies in the literature.[1,5] However,
the duration of epilepsy and drug-resistant epilepsy

Total

Table 6: Correlation between presence of interictal
headache and semiology of seizures

Treatment

Intraictal headache was not found in any patients in our study
population. Even various studies in literature also consider
that cases of epileptic headache (ictal headache) were rare
and can be seen in children than in adults, as mentioned
in Mainieri et al.[8] Moreover, the term epileptic headache is
also not used in the current ICHD and International League
Against Epilepsy (ILAE) classification. ILAE also consider
ictal headache as a form of autonomic aura.
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Yes

<5
6–10
>11
Total

Table 4: Correlation between presence of pre-ictal
headache and patterns of therapy for epilepsy
Treatment

Mono drug
Dual drug
Multidrug
Total

Post-ictal
No

Interictal
No

Yes

14
24
5
43

17
29
11
57

Total

P-value

31
53
16
100

0.585

(multidrug therapy) does not correlate with the presence
of peri-ictal (pre-ictal, and post-ictal) headache Tables 2-5
(P = 0.667, 0.73, 0.337, and 0.585, respectively) in contrast
with other studies in the literature.[15,16]
Interictal headache was more prevalent among epilepsy
patients than peri-ictal headache, being found in 57% of
patients among our study population. Migraine was the
most common type accounting for 61% in accordance with
60% in a study by Wang et al.[14] TTH and unclassifiable
type of interictal headache in epilepsy patients account for
21% and 17%, respectively. Semiology, duration of seizure,
and presence of drug-resistant seizures do not correlate
significantly with the occurrence of an interictal headache
Tables 6-8 (P = 0.637, 0.675, and 0.585).
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In total, the strong association of peri-ictal and interictal
migrainous headache attacks and epilepsy was established
in this study. Recent studies also support this association
by various theories such as genetic and membrane channel
theory.[17] Altered membrane channel creating between the
imbalance of excitatory and inhibitory impulses in the brain
leading to a common risk for both migraine and epilepsy.
Cortical spreading depression is also found to be another
pathophysiology underlying common to both epilepsy and
migraine with aura.[17] Furthermore, studies suggest epilepsy
can also occur as a stressful event triggering the occurrence
of other headaches such as TTH.[18,19] Our study further
validates this association with data and considering the
common pathophysiology through various studies, treating
these patients with common antagonistic drugs and alleviating
the symptomatology can further prove the association further.

CONCLUSIONS

REFERENCES
1.
2.
3.
4.

5.

6.
7.

8.

9.

Interictal headache (57%) was the most common among
our study population, followed by postictal headache (48%).
Migraine was the common type of headache among all
categories of peri-ictal and interictal headaches. The strong
association of migraine among epilepsy patients and the high
prevalence of interictal and post-ictal headache in epilepsy
patients are established and strengthened by our study. Our
study highlights that the presence of migraine and other types
of headache during interictal and peri-ictal period should be
anticipated in epilepsy patients and should be addressed early
as ignoring can add to the morbidity of the patient.

10.

Early anticipation of headache and proper simple
measures like history taking can lead to early detection of
this comorbidity in epilepsy patients. Early detection can
influence the choice of antiepileptic drug; thereby selecting
a common therapy leads to control of both epilepsy and
headache reducing the morbidity and mortality among
patients.

17.

11.
12.
13.
14.
15.

16.

18.

19.

Ottman R, Lipton RB. Comorbidity of migraine and epilepsy. Neurology
1994;44:2105-10.
Syvertsen M, Helde G, Stovner LJ, Brodtkorb E. Headaches add to the
burden of epilepsy. J Headache Pain 2007;8:224-30.
Kwan P, Man CB, Leung H, Yu E, Wong KS. Headache in patients with
epilepsy: A prospective incidence study. Epilepsia 2008;49:1099-102.
Parisi P, Striano P, Trenité DG, Verrotti A, Martelletti P, Villa MP, et al.
“Ictal epileptic headache”: Recent concepts for new classifications criteria.
Cephalalgia 2012;32:723-4.
Cianchetti C, Pruna D, Ledda M. Epileptic seizures and headache/
migraine: A review of types of association and terminology. Seizure
2013;22:679-85.
Ito M, Schachter SC. Frequency and characteristics of interictal headaches
in patients with epilepsy. J Epilepsy 1996;9:83-6.
Ito M, Nakamura F, Honma H, Takeda Y, Kobayashi R, Miyamoto T, et al.
A comparison of post-ictal headache between patients with occipital lobe
epilepsy and temporal lobe epilepsy. Seizure 1999;8:343-6.
Mainieri G, Cevoli S, Giannini G, Zummo L, Leta C, Broli M, et al.
Headache in epilepsy: Prevalence and clinical features. J Headache Pain
2015;16:556.
Schon F, Blau JN. Post-epileptic headache and migraine. J Neurol
Neurosurg Psychiatry 1987;50:1148-52.
Leniger T, Isbruch K, von den Driesch S, Diener HC, Hufnagel A. Seizureassociated headache in epilepsy. Epilepsia 2001;42:1176-9.
Karaali-Savrun F, Göksan B, Yeni SN, Ertan S, Uzun N. Seizure-related
headache in patients with epilepsy. Seizure 2002;11:67-9.
HELP Study Group. Multi-center study on migraine and seizure-related
headache in patients with epilepsy. Yonsei Med J 2010;51:219-24.
Gameleira FT, Ataíde L Jr., Raposo MC. Relations between epileptic
seizures and headaches. Seizure 2013;22:622-6.
Wang XQ, Lang SY, He MW, Zhang X, Zhu F, Dai W, et al. High prevalence
of headaches in patients with epilepsy. J Headache Pain 2014;15:70.
Förderreuther S, Henkel A, Noachtar S, Straube A. Headache associated
with epileptic seizures: Epidemiology and clinical characteristics. Headache
2002;42:649-55.
Yankovsky AE, Andermann F, Bernasconi A. Characteristics of headache
associated with intractable partial epilepsy. Epilepsia 2005;46:1241-5.
Berg AT, Berkovic SF, Brodie MJ, Buchhalter J, Cross JH, van Emde
Boas W, et al. Revised terminology and concepts for organization of
seizures and epilepsies: Report of the ILAE commission on classification
and terminology, 2005-2009. Epilepsia 2010;51:676-85.
Tonini MC, Giordano L, Atzeni L, Bogliun G, Perri G, Saracco MG,
et al. Primary headache and epilepsy: A multicenter cross-sectional study.
Epilepsy Behav 2012;23:342-7.
Duchaczek B, Ghaeni L, Matzen J, Holtkamp M. Interictal and periictal
headache in patients with epilepsy. Eur J Neurol 2013;20:1360-6.

How to cite this article: Edwinraj AT, Kiruthika RNA. A Study of Clinical Profile of Headache in Epilepsy Patients. Int J Sci Stud
2020;8(1):100-104.
Source of Support: Nil, Conflicts of Interest: None declared.

International Journal of Scientific Study | January 2020 | Vol 8 | Issue 1

104

