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We report three cases of pediatric patients suffering from migraine aura triggered

seizures. This entity, also called migralepsy, still does not have a unique definition today.

Migraine and epilepsy are both episodic neurological disorders with periods of interictal

well-being; this is indicative of similar pathophysiological mechanisms, such as increased

neuronal excitation and ion channel dysfunction. The purpose of this paper is to discuss

the clinical and instrumental features of migralepsy through the description of three clinical

cases in which the symptoms of the usual migraine aura developed into a generalized

tonic–clonic or focal seizure.
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INTRODUCTION

Migraine is the most common type of primary headache in pediatric population and the
prevalence varies according to presenting age, going from 3% in younger children to ∼20% in
adolescents (1, 2). Pediatric epilepsy is another frequent neurological condition, with a prevalence
of approximately 3.2–5.5/1,000 in developed countries (3). There is a large range of comorbidity
between migraine and epilepsy: among patients with migraine, epilepsy can occur in 1–17% of the
cases (as in the healthy pediatric population) while, among epileptic patients, the prevalence of
migraine ranges from 7 to 26% (4).

The International Headache Society (IHS) in the International Classification of Headache
Disorders (ICHD-3 edition) identified three main associations between headache and
epilepsy, including migraine-triggered seizure (migralepsy), hemicrania epileptica, and postictal
headache (5).

Migralepsy is defined as a seizure triggered by a migraine attack with aura: in particular, the
seizure must fulfill the diagnostic criteria for a specific seizure, it has to occur in a patient suffering
from migraine with aura (MA), during, or within 1 h of a migraine attack with aura (5). To date
several cases of patients with migralepsy have been described, many of which have turned out to be
cases of occipital epilepsy (6, 7).

Therefore, the purpose of this study is to discuss the clinical and instrumental features of
migralepsy through the description of three clinical cases in which the symptoms of the usual
migraine aura developed into a generalized tonic–clonic or focal seizure.
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CASE SERIES

Clinical characteristics of our patients are reported in Table 1.
The parents of the patients signed informed consent for the
publication of the data. Furthermore, the submission of the
paper was validated by the ethics committee of the Bambino
Gesù Hospital.

Patient 1
An 11-year-old girl was followed at our headache center, suffering
from MA and without aura (MO) since the age of 7 according
to the ICHD-3 criteria (5). She was born full term with a
normal delivery and had normal developmental milestones. Her
father suffered from MO, but no family member had a history
of epilepsy.

When she was 7 years old, she developed MO attacks, which
occurred once a week. Three years later, she began experiencing
MA attacks. Her aura was characterized by the appearance of a
black circle in the center of the visual field, which subsequently
became a scintillating scotoma. These symptoms occurred for
about 5–10min, with the subsequent onset of a headache
that persisted for a few hours. The headache had migraine
characteristics with throbbing pain contralateral to the site of the
visited aura and associated with photophobia, phonophobia, and
vomiting. These attacks occurred two or three times a month,
almost exclusively in the evening after studying.

At age 11, she presented two episodes characterized by her
usual visual aura followed by a loss of consciousness, staring,
falling to the ground, and subsequent evolution into tonic–
clonic seizures.

The patient was hospitalized, and she underwent a magnetic
resonance imaging (MRI) of the brain that was normal.

TABLE 1 | Main features of clinical cases and Visual Aura Rating Scale (VARS).

Patient 1 Patient 2 Patient 3

Gender Female Female Female

Migraine age onset 7 5 8

Seizure age onset 11 6 12

Visual Aura Rating Scale (VARS):

Duration 5–60min (three

points)

Yes Yes Yes

Temporal development

≥5min (two points)

Yes Yes Yes

Scotoma (two points) Yes Yes Yes

Fortification (two points) No No No

Homonymus character (one

point)

No No No

Brain MRI findings None None None

Treatment Topiramate 2

mg/kg/day

Valproic acid 20 mg/kg/day,

replaced for side effects and

poor efficacy with

Topiramate 2 mg/kg/day

Topiramate 2

mg/kg/day

Outcome Migraine Migraine Migraine/Isolated

visual aura

An interictal EEG was also performed showing bilateral
temporal occipital epileptic spike anomalies and photo
paroxysmal response.

The girl reported that the visual aura that preceded the
seizures was the same as the aura that used to precede her
migraine attacks in the past. Long-term therapy with topiramate
was initiated at a dose of 2 mg/kg/day. Control interictal-
EEG performed 1 month after the beginning of the therapy
did not show anomalies, but only photo paroxysmal response.
She was diagnosed with MA and migralepsy or migraine aura-
triggered seizure.

After 1 year, control EEGs subsequently showed rare occipital
spike-wave anomalies predominantly right or bilateral.

Since starting treatment, the girl has no longer had seizures or
headaches, but only recurrent aura episodes without migraine.

At the age of 13, she started having migraine attacks with aura
with sporadic frequency again, she had no further seizures and
her last EEG was normal.

Patient 2
A 6-year-old girl was born premature (gestational age of
27 weeks), suffering from MA and MO since the age of
5 according to ICHD-3 criteria (5). The headache had
migraine characteristics with throbbing and severe pain
associated with photophobia, phonophobia, and nausea.
Rarely, her migraine attacks were preceded by a visual aura
characterized by the vision of a colored and scintillating
cube. The frequency of the attacks was about two for
a month.

She was admitted at the age of 6 to our hospital for a first
epileptic seizure characterized by a visual phenomenon, with
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vision of a colored cube, together with confusion, dizziness, and
malaise, followed by loss of consciousness, deviation of the eyes
to the right, and stiffening of the limbs. The episode lasted about
20min and was followed by a migraine attack.

The interictal-EEG performed during the hospitalization
showed left posterior slow electrical activity, while brain MRI
showed no pathological sign. She was discharged with a diagnosis
of idiopathic occipital epilepsy and endorectal diazepam therapy
as needed.

Over the next 2 months, she had two more episodes with
the same visual and epileptics features; one of the episodes
lasted 30min during which diazepam e.r. and ibuprofen were
administered with no effect.

All the episodes were followed by a migraine attack. Control
interictal EEGs showed epileptiform potentials with high-voltage
spikes are observed in the right temporo occipital region and
sporadic slow waves in the left temporo occipital region. The girl
was then discharged and diagnosed with migralepsy or migraine
aura-triggered seizure.

The patient subsequently presented two other prolonged
seizures with the same characteristics, so she was treated with
valproic acid 600mg per day (20 mg/kg/day), then replaced for
side effects and poor efficacy with topiramate at a dose of 75mg
per day (2 mg/kg/day). With topiramate, the girl began to have
fewer migraine attacks with aura and no longer had seizures.

Patient 3
A 12-year-old girl was admitted in our hospital for a first
epileptic episode.

Until the age of 8 she suffered from MO and MA according
to the ICH-3 criteria. Her visual aura was characterized by the
vision of “pulsating spots” (scintillating scotoma). The episodes
were usually followed by headache with migraine features such
as photo- and phonophobia and vomiting.

The first epileptic episode was characterized by her typical
migraine aura (vision of a scintillating scotoma) in the left visual
half field, progressive loss of consciousness and posture with
semi-flexed limbs, followed, after 15min, by deviation of the head
and gaze to the left, and subsequent evolution in tonic-clonic
seizure. The crisis subsided at the emergency department with
the administration of 2mg of intravenous midazolam. In the
postictal phase, blurring of vision followed until the next day.

Brain MRI was normal. Interictal-EEG showed epileptic
alterations with right occipital spikes. She was discharged with
diagnosis of probable migraine aura-triggered seizure and with
oromucosal midazolam as needed. After 4 years, at the age of 16,
she presented a further episode characterized by a scintillating
circle-shaped scotoma visualized in the left half field without
headache. She then presented progressive loss of consciousness
with staring and tonic-clonic seizure. The scotoma phase was
quite long (10–15min), with a short seizure (2–3min), followed
by severe drowsiness and headache that lasted for about an hour.
An EEG was then performed, which was normal.

In later years, the patient experienced further migraine attacks
with and without aura or, possibly, isolated aura episodes,
without having seizures anymore.

DISCUSSION

In this case series, we present three patients affected by migraine
aura-triggered seizure, also known as migralepsy. We consider
these cases representative of this type of manifestation for the
following reasons: (1) a history of migraine with typical aura that
precedes the onset of epilepsy, (2) the same visual symptoms that
have always characterized themigraine aura, also induce epileptic
seizures, and (3) a recurring association of the phenomena and
the ability of antiepileptic therapy to completely control epilepsy
while only partially controlling migraine and/or aura.

Migraine and epilepsy are both relatively frequent paroxysmal
neurological disorders which can therefore often coexist and their
association could thus be attributed to coincidence. However,
these conditions also seem to share pathogenic mechanisms such
as increased neuronal excitation and ion channels dysfunction
(3). Although the possibility of a closer relationship between
these two conditions in both clinical and pathophysiological
terms has always been a hot topic, there is still no real consensus
for the definition of this relationship (8).

In particular, there are two open issues: (1) the need of
a more specific/accurate definition of migralepsy, and (2) the
boundary between MA and epilepsy with visual symptoms (e.g.,
occipital epilepsy).

The term “migralepsy” literally derives from the combination
of the words migraine and epilepsy and the definition was
introduced by Lennox and Lennox in 1960 to describe a disorder
in which “ophthalmicmigraine (now calledMA) with nausea and
vomiting is followed by characteristic features of epilepsy” (9).
The term “migralepsy” was originally used to define the condition
of visual symptoms followed by migraine and subsequently by
an epileptic seizure. However, this term may be applied both
to an epileptic phenomenon resembling migraine and to a real
migraine attack followed by a seizure (10). Therefore, it is a term
requiring a better and consensual definition. In fact, migralepsy
is described in the headache classification (ICHD-3), but not in
the classification of the epilepsies [International Classification of
Epileptic Seizures of the League Against Epilepsy (ILAE)] (8–
10). Several cases have been presented with the diagnosis of
migralepsy or possible migralepsy (6, 7). However, some of them
appeared to be occipital seizures (7), or possible ictal focal visual
manifestations followed by a generalized tonic–clonic seizure (6).
Sances et al. (6) reviewed 50 cases reported in literature and
only two cases presented features supporting the diagnosis of
migralepsy. Noteworthy, in none of the described cases was an
ictal EEG recording available which included the onset of the
seizure. Furthermore, it is also important to point out that the
term “migralepsy” does not clearly refer to a seizure, that begins
with a migraine aura, or to an actual migraine attack followed
by (and/or possibly triggering) a seizure, thus, not indicating a
specific reference to one of these two clinical entities (10). In view
of all this, in our opinion until a consensus is reached to define
its meaning, the term “migralepsy” should be replaced by the
more appropriate definition of “migraine aura-triggered seizure.”
In the ICHD-3, the term “migraine aura-triggered seizure” is
proposed for a condition in which an epileptic seizure occurs
“during, or within 1 h after, an attack of migraine with aura” in a
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patient suffering fromMA. However, it should be proven that the
seizure is really “triggered” bymigraine, the associationmay be in
fact be due to the activation of putatively similar mechanisms, or
simply be a random association. A triggering effect of migraine,
rather than an occasional association, is suggested when a history
of epilepsy is lacking or in cases of repeated occurrence (10).

Another important point is the distinction between amigraine
visual aura and an epileptic seizure presenting with visual
symptoms. Visual auras can occur in migraine or in focal epilepsy
(11). The diagnosis is usually based on clinical elements, but
this might be challenging in isolated auras. Besides the ICHD-
3 (8), the Visual Aura Rating Scale (VARS) provides parameters
to facilitate the clinical identification of migraine auras (12). It
includes a visual aura duration of 5–60min (three points) and
gradual temporal development≥5min (two points), the presence
of scotomas (two points) and fortifications (two points), and the
homonymous character of the visual sensations (one point). A
total score of at least five points is supposed to identify migraine
with visual aura with a sensitivity of 91–96% and a specificity of
96–98%. Visual Aura Rating Scale might be helpful in patients
presenting with typical migraine or epilepsy, but it can lead to
misdiagnosis especially in cases of isolated auras (12). In Table 1,
we summarized the characteristics of our patients, including
the VARS parameters. To the best of our knowledge, most
reported cases of migrainous visual aura followed by epileptic
seizures are based merely on the clinical history of the patient
or observation. An EEG-video monitoring evaluation proved the
epileptic nature of a visual aura, which was previously diagnosed
as migraine aura fulfilling the diagnostic criteria for migralepsy
(13). Epileptic auras may also be associated with a lack of EEG
ictal patterns and in addition to this, most patients with occipital
lobe epilepsy lack occipital lobe EEG seizure patterns in non-
invasive EEG examinations (13). On the other hand, migraine
attacks may be associated with EEG slowing but not with
epileptiform discharges. Thus, patients with suspected migraine-
triggered epilepsy should be studied carefully with EEG-video
monitoring as the clinical findings of visual aura that precede
both conditions can be ambiguous (14). Unfortunately, ICDH-3
diagnostic criteria do not include EEG evaluation (8).

A final point of discussion is the definition of the ictal
epileptic headache (IEH) as defined in the ICHD-3 (5). Ictal
epileptic headache is defined as a headache caused by and
occurring during a partial epileptic seizure, ipsilateral to the
epileptic discharge, and remitting immediately or soon after
the seizure has terminated. Ictal epileptic headache may be
followed by other epileptic manifestations (motor, sensory, or
autonomic). This condition should be differentiated from “pure”
or “isolated” IEH occurring as the sole epileptic manifestation
and requiring differential diagnosis from other headache types.
Finally, “hemicrania epileptica” is a very rare variant of IEH
characterized by ipsilateral location of headache and ictal EEG
paroxysms (5). In the previously reported cases of migralepsy
or IEH, no specific EEG picture was detected: (a) high voltage,
rhythmic, 11–12Hz activity with intermingled spikes over the
right temporo-occipital regions; (b) high voltage theta activity
intermingled with sharp waves over occipital region; and (c)
bilateral continuous spike- and slow-wave discharges (15).

More recently Parisi et al. have proposed to include as main
IEH criterion the ictal EEG and clinical response to antiepileptic
intravenous administration. In the absence of this last data,
IEH should be classified as “probable IEH” diagnosis (16). The
definition of IEH should be used to classify the events in which
headache represents the only ictal epileptic feature (15) while the
term “hemicrania epileptica” should be maintained for all cases
in which an IEH “coexist” and is associated synchronously or
sequentially with other ictal sensory-motor events (15).

The same authors supported the theory that the concept of
migralepsy is potentially confusing and should not be used to
describe the sequence of migraine aura seizure and an ictal EEG
recording is mandatory to confirm diagnosis (15, 17).

CONCLUSION

The term migralepsy should be replaced by migraine aura-
triggered seizure. However, the criteria for diagnosis should
be specified better. In particular, the recording of the visual
phenomenon with an EEG should be considered a major
diagnostic criterion. However, considering that the episodes can
be very rare, thus, difficult to be recorded by EEG, some clinical
elements should be necessary for the diagnosis: (1) previous
history of MA before the onset of epilepsy, (2) the visual aura
triggering the epileptic seizure must have the same clinical
features as the migraine visual auras not followed by epileptic
manifestations, (3) there must be a recurrence in the association
between the visual aura and the epileptic fit, and (4) visual
symptoms should meet the VARS criteria. In our cohort of
patients, all the aforementioned criteria are met at the same time,
and we think that this may be congruous with the diagnosis of
“migraine aura-triggered seizure.”

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
and/or minor(s)’ legal guardian/next of kin for the publication of
any potentially identifiable images or data included in this article.

AUTHOR CONTRIBUTIONS

GS, MB, and CR contributed to the writing of the paper. RM,
MF, FU, and ST collected the cases. MV conceptualized the study.
FV and LP provided supervision. LP wrote the paper. All authors
contributed to the article and approved the submitted version.

FUNDING

Funding for this research was provided by the Italian Ministry of
Health: code 202101_RF_PAPETTI.

Frontiers in Neurology | www.frontiersin.org 4 October 2021 | Volume 12 | Article 711858

https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles


Sforza et al. Description of Clinical Cases and Discussion of Diagnosis

REFERENCES

1. Papetti L, Ursitti F, Moavero R, Ferilli MAN, Sforza G, Tarantino S, et al.

Prophylactic treatment of pediatric migraine: is there anything new in the last

decade? Front Neurol. (2019) 10:771. doi: 10.3389/fneur.2019.00771

2. Lewis D. Pediatric migraine. Neurol Clin. (2009) 27:481–

501. doi: 10.1016/j.ncl.2008.11.003

3. Papetti L, Nicita F, Parisi P, Spalice A, Villa MP, Kasteleijn-Nolst Trenité DG.

“Headache and epilepsy”—how are they connected? Epilepsy Behav. (2013)

26:386–93. doi: 10.1016/j.yebeh.2012.09.025

4. Kasteleijn-Nolst Trenité D, Parisi P. Migraine in the borderland of epilepsy:

“migralepsy” an overlapping syndrome of children and adults? Epilepsia.

(2012) 7:20–5. doi: 10.1111/j.1528-1167.2012.03711.x

5. Headache Classification Committee of the International Headache

Society (IHS). The International Classification of Headache Disorders,

3rd edition. Cephalalgia. (2018); 38:1–211. doi: 10.1177/03331024177

38202

6. Sances G, Guaschino E, Perucca P, Allena M, Ghiotto N,

Manni R. Migralepsy: a call for a revision of the definition.

Epilepsia. (2009) 50:2487–96. doi: 10.1111/j.1528-1167.2009.02

265.x

7. Verrotti A, Coppola G, Di Fonzo A, Tozzi E, Spalice A, Aloisi P, et al. Should

“migralepsy” be considered an obsolete concept? A multicenter retrospective

clinical/EEG study and review of the literature. Epilepsy Behav. (2011) 21:52–

9. doi: 10.1016/j.yebeh.2011.03.004

8. Belcastro V, Striano P, Parisi P. Migraine and epilepsy terminology and

classification: opening Pandora’s box. Epileptic Disord. (2013) 15:216–

7. doi: 10.1684/epd.2013.0582

9. Lennox WGLM. Epilepsy and Related Disorders. Boston, MA: Little, Brown

and Company (1960).

10. Cianchetti C, Pruna D, Ledda M. Epileptic seizures and headache/migraine:

a review of types of association and terminology. Seizure. (2013) 22:679–

85. doi: 10.1016/j.seizure.2013.05.017

11. Panayiotopoulos CP. Visual phenomena and headache in occipital epilepsy: a

review, a systematic study and differentiation from migraine. Epilep Disord.

(1999) 1:205–16.

12. Eriksen MK, Thomsen LL, Olesen J. The Visual Aura Rating

Scale (VARS) for migraine aura diagnosis. Cephalalgia. (2005)

25:801–10. doi: 10.1111/j.1468-2982.2005.00955.x

13. Hartl E, Rémi J, Noachtar S. Two patients with visual aura - migraine, epilepsy,

or migralepsy? Headache. (2015) 55:1148–51. doi: 10.1111/head.12615

14. Belcastro V, Striano P, Parisi P. Is it migralepsy? Still don’t know. Headache.

(2015) 55:1446–7. doi: 10.1111/head.12696

15. Belcastro V, Striano P, Kasteleijn-Nolst Trenité DG, Villa MP, Parisi P.

Migralepsy, hemicrania epileptica, post-ictal headache and “ictal epileptic

headache”: a proposal for terminology and classification revision. J Headache

Pain. (2011) 12:289–94. doi: 10.1007/s10194-011-0318-4

16. Parisi P, Paolino MC, Raucci U, Della Vecchia N, Belcastro V, Villa MP, et al.

Ictal epileptic headache: when terminology is not a moot question. Front

Neurol. (2019) 10:785. doi: 10.3389/fneur.2019.00785

17. Parisi P, Striano P, Negro A, Martelletti P, Belcastro V. Ictal epileptic headache:

an old story with courses and appeals. J Headache Pain. (2012) 13:607–

13. doi: 10.1007/s10194-012-0485-y

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Sforza, Ruscitto, Moavero, Ursitti, Ferilli, Tarantino, Balestri,

Vigevano, Valeriani and Papetti. This is an open-access article distributed under the

terms of the Creative Commons Attribution License (CC BY). The use, distribution

or reproduction in other forums is permitted, provided the original author(s) and

the copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Neurology | www.frontiersin.org 5 October 2021 | Volume 12 | Article 711858

https://doi.org/10.3389/fneur.2019.00771
https://doi.org/10.1016/j.ncl.2008.11.003
https://doi.org/10.1016/j.yebeh.2012.09.025
https://doi.org/10.1111/j.1528-1167.2012.03711.x
https://doi.org/10.1177/0333102417738202
https://doi.org/10.1111/j.1528-1167.2009.02265.x
https://doi.org/10.1016/j.yebeh.2011.03.004
https://doi.org/10.1684/epd.2013.0582
https://doi.org/10.1016/j.seizure.2013.05.017
https://doi.org/10.1111/j.1468-2982.2005.00955.x
https://doi.org/10.1111/head.12615
https://doi.org/10.1111/head.12696
https://doi.org/10.1007/s10194-011-0318-4
https://doi.org/10.3389/fneur.2019.00785
https://doi.org/10.1007/s10194-012-0485-y
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Case Report: Migralepsy: The Two-Faced Janus of Neurology
	Introduction
	Case Series
	Patient 1
	Patient 2
	Patient 3

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References




