
Lateralizing value of
peri-ictal headache: A

study of 100 patients
with partial epilepsy

Article abstract—To determine the lateralizing value of peri-ictal headache,
the authors conducted a standardized interview of 100 patients with partial
epilepsy, 60 with temporal lobe epilepsy (TLE) and 40 with extratemporal
epilepsy (ETE). Peri-ictal headache occurred in 47 of 100 (47%) patients.
Peri-ictal headache was more likely to be ipsilateral to the seizure onset in
TLE (27 of 30 5 90%) than in ETE (two of 17 5 12%; p, 0.001). For both
groups, peri-ictal headache usually conformed to the diagnostic criteria for
common migraine (18 of 30 5 60% in TLE; 7 of 17 5 41% in ETE).
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Postictal headache is a common feature of general-
ized tonic-clonic seizures. In a study of 100 epileptic
patients,1 postictal headache was found in approxi-
mately 50% of patients, and seizures provoked a syn-
drome similar to migraine in 50% of them.
Unilateral cephalic pain of epileptic origin was re-
ported in few patients and was found to be associ-
ated with temporal or occipital EEG epileptic
discharges. However, the pain did not colocalize with
the EEG abnormalities.2 Exceptionally, headache
represents the only ictal symptom. Studies with in-
tracerebral depth electrode recordings3,4 showed that
such headache is ipsilateral to an epileptic discharge
arising from the amygdala and the hippocampus.

Despite the evidence for occurrence of peri-ictal
headache, there have been only few and contradic-
tory data about its lateralizing value in partial epi-
lepsy. The purpose of this study was to determine
the lateralizing value of peri-ictal headache as a clin-
ical symptom in patients with pharmacologically in-
tractable partial epilepsy.

Methods. A standardized interview was used to deter-
mine the prevalence, lateralization, and characteristics of
headaches in 100 consecutive patients (45 men; mean age,
33 years) undergoing presurgical evaluation for refractory
partial epilepsy.

Type and seizure focus lateralization was determined
by a comprehensive evaluation including video-EEG telem-
etry and high-resolution MRI, and by response to surgical
treatment (68%). Twenty-six patients (26%) underwent in-
vasive recording from stereotactic multiple intracranial
depth electrodes, because extracranial EEG recordings did
not provide clear lateralization of the seizure onset. Of the
60 patients with temporal lobe epilepsy (TLE), 52 had uni-
lateral epileptic discharges (left TLE, n 5 27; right TLE,
n 5 25), and eight had seizures originating in both tempo-

ral lobes. Seizures in the 40 patients with extratemporal
epilepsy (ETE) emanated from the frontal lobe (n 5 13),
centroparietal region (n 5 19), and the occipital lobe (n 5
8). Two patients had bifrontal epileptic foci.

The standardized interview was administered during
the patients’ stay in the telemetry unit by one of the au-
thors (A.B.), a neurologist (table 1). The interview began
with a verbatim record of the description of the headache
by the patient. Interictal headache was defined as not tem-
porally related to the seizures. Peri-ictal headache was
defined as headache temporally related to the attacks.
Peri-ictal headache included preictal and postictal head-
ache. For each headache type, subsequent questions in-
quired about headache localization, premonitory
neurologic symptoms and signs, and general symptoms, as
well as headache quality. Migrainous character of the
headache was determined according to the diagnostic crite-
ria of the International Headache Society (IHS).5 Family
history of recurrent headache or migraine was documented
according to the criteria when possible.

We analyzed differences between patients with TLE
and ETE by use of Fisher’s exact test for categorical data
and paired Student t-test for numerical data. Significance
was assumed when p , 0.05.

Results. Overall, 59 patients (59%) reported recurrent
headaches. It occurred in 37 of 60 (62%) patients with TLE
and in 22 of 40 (55%) patients with ETE (p 5 0.53).

Peri-ictal headache. Results are summarized in table
2. Peri-ictal headache was reported by 47 of 100 (47%)
patients. Eleven had preictal headache, and 44 patients
had postictal headache. Eight patients had both preictal
and postictal headache.

Peri-ictal headache was reported by 30 of 60 (50%) of
patients with TLE and by 17 of 40 (43%) patients with ETE.
There was no difference in the proportion of patients with
peri-ictal headache between the two groups (p 5 0.54).

The most severe pain was located in the anterior part
of the head in most individuals with peri-ictal headache
(29 of 47 5 62%). This was true for patients with TLE
(19 of 30 5 63%) as well as those with ETE (11 of 17 5
65%; p 5 1.0).

In patients with TLE, peri-ictal headache was ipsilat-
eral to the focus in 27 patients, bilateral in two, and con-
tralateral to the focus in one. In patients with ETE, peri-
ictal headache was ipsilateral to the focus in two patients,
bilateral in 12, and contralateral to the focus in three. We
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found a strong association between peri-ictal headache and
seizure focus lateralization in patients with TLE (27 of
30 5 90%), but not in patients with ETE (2 of 17 5 12%; p
, 0.0001). This was true both for preictal headache (TLE:
9 of 10; ETE: 0 of 1) and postictal headache (TLE: 24 of 27
5 89%; ETE: 2 of 17 5 12%; p , 0.0001).

Peri-ictal headache conformed to the diagnostic criteria
for migraine without aura (common migraine) of the IHS5

in 18 of 30 (60%) patients with TLE and in 7 of 17 (41%) of
those with ETE (p 5 0.24). The others had insufficient clini-
cal features for migrainous headache as defined by the IHS.

Interictal headache. Interictal recurrent headaches or
migraine were found in 31 of 100 (31%) patients and were
reported by 20 of 60 (33%) patients with TLE and 11 of 40
(27%) with ETE (p 5 0.66). Twenty-nine patients (29 of
100 5 29%) had a positive family history of recurrent
headaches or migraine. Two patients reported migraine
with aura. One patient with TLE who had no peri-ictal
headache reported scintillating scotomatas preceding mi-
grainous headaches. Another patient with right TLE re-
ported episodes of scintillating scotomatas with

paresthesias of the left hand followed by frontal headache.
She also had preictal prodromal headache characterized by
throbbing pain in the right temple with nausea and photo-
phobia lasting many hours and never preceded by visual
symptoms. The others had insufficient clinical features for
migrainous headache as defined by the IHS. No patient
described symptoms compatible with cluster headaches or
other craniofacial algias.

Discussion. In our population of 100 consecutive
patients with pharmacologically refractory partial
epilepsy, we found a strong association between the
side of peri-ictal headache and seizure focus lateral-
ization in patients with TLE, but not in patients
with partial epilepsy of extratemporal lobe origin. Of
the three TLE patients with peri-ictal headache that
was not colocalized with the seizure focus, two had
bilateral headache, and only one had contralateral
pain. Thus, we believe that peri-ictal headache, used
in conjunction with other electroclinical and radio-
logic data, should be considered as a reliable and
valuable clinical symptom in the lateralization of the
epileptic focus in patients with TLE. However, evi-
dence available about headache laterality is not suf-
ficient to resolve discrepancies between other types
of lateralizing information or strong enough that in-
vasive monitoring might not be required.

The pathophysiology of peri-ictal headache is un-
clear. However, the migrainous character of the peri-
ictal headache in approximately half of our patients
and 60% of those with TLE suggests a similarity
between the pathophysiologic mechanism of peri-
ictal pain and that of primary headache syndromes,
namely, a neurovascular origin. Studying the ex-
posed human cerebral cortex during epileptic sei-
zures, Penfield and Jasper6 observed widespread

Table 1 Interview for peri-ictal and interictal headaches in patients with refractory partial epilepsy

Questions Answers

I. Do you have headache (HA)? Y/N

II. How many types of HA do you think you have? 1, 2, 3, more

For each type of HA described in question 2:

1. Do the HA occur together with your seizures? Y/N

2. If together, when do the HA occur in respect to the seizure? 24 h–30 min before; 30 min–0 min before; after

3. On which side of the head does the HA begin? R; L; R and L

4. On which part of your head do you feel the most severe HA? Anterior; middle; posterior

5. How is the pain? Throbbing; constant; sharp; like a pressure; other

6. Is the HA severe enough for you to stop your activity or go to bed? Y/N

7. Is the HA made worse by physical activity? Y/N

8. How long do the HA last (untreated or unsuccessfully treated)? ,60 s; 1–5 min; 5–60 min; 60 min–12 h, 12–24 h?
24–48 h? .48 h

9. Do you usually treat HA with drugs? Y/N

10. Do drugs relieve the pain? Always; never; sometimes

11. Is the HA associated with nausea and/or vomiting? Y/N

12. Is the HA associated with photophobia and/or phonophobia? Y/N

Table 2 Peri-ictal headache in 100 patients with partial epilepsy

Peri-ictal
headache

Temporal
lobe

epilepsy

Extratemporal
lobe

epilepsy p Value*

Occurrence 30/60 (50) 17/40 (43) NS

Ipsilateral to the
epileptic focus

27/30 (90) 2/17 (12) ,0.0001

With migrainous
character

18/30 (60) 7/17 (41) NS

Value in parentheses are percentages.

* p , 0.05 was considered to be significant (Fisher’s exact test).
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vasodilation and reactive prolonged postictal hyper-
emia in large pial veins over the discharging epilep-
tic focus. Therefore, local vasodilatation of pain-
producing large cranial vessels and dura mater, and
consequent stimulation of the trigeminal sensory
nervous pain pathways, seems to be a key mecha-
nism underlying the generation of headache associ-
ated with epileptic seizures. Individual susceptibility
for activation of this system could explain why only
approximately half of patients with partial epilepsy
have peri-ictal headache.

The reason that patients with TLE have mainly
unilateral pain as opposed to those with ETE is prob-
ably multifactorial. Different sites of seizure origin
and, consequently, different patterns of dural stimu-
lation could provide a plausible explanation for this
clinical observation. Feindel et al.7 observed that ma-
nipulation of the sinuses adjacent to the tentorium
during temporal lobectomy produced pain, which is
felt behind the eye on the same side of the stimula-
tion. In contrast, unilateral dural stimulation over
the hemispheres can elicit bilateral or contralateral
pain, probably because of the bilateral termination of
the dural nerves near the midline.8-10 These observa-
tions could explain, at least in part, why patients with
seizures originating in mesial temporal structures
more frequently experience unilateral headache.

The difference between the pattern of referred
pain in patients with TLE and those with ETE also
could be explained by the tendency of epileptic activ-
ity in seizures originating outside the temporal lobe

to be more diffuse and therefore lead to more wide-
spread involvement of pial vessels. Furthermore,
well-localized unilateral ictal pain generally occurs
contralateral to an epileptic focus in the postcentral
gyrus or neighboring parietal lobe.2
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