
The discovery that the rare subtype of
migraine familial hemiplegic
migraine is a channelopathy was a
major breakthrough in migraine
research [1]. Since then two other
ion-channel genes have been identi-
fied as causing familial hemiplegic
migraine [2, 3]. However, some fami-
lies do not carry a mutation in one of
the three genes identified so far.
Thus, at least four genes can cause
familial hemiplegic migraine, i.e.,
genetic heterogeneity. In order to
make it even more complex, the phe-
notype of familial hemiplegic
migraine is mimicked by sporadic
hemiplegic migraine [4]. As few spo-
radic hemiplegic migraine cases are
caused by mutations in the known
genes, the majority of cases may
have another cause. Comorbidity of
familial hemiplegic migraine and
cerebellar ataxia has been described
in several families [5]. All these fam-
ilies carry a mutation in the
CACNA1A gene, causing familial
hemiplegic migraine type 1.
Comorbidity of familial hemiplegic
migraine and epilepsy has been
described in some of the ATA2
Na+/K+-ATPase mutations causing
familial hemiplegic migraine type 2.

The common types of migraine,
i.e., migraine without aura and
migraine with aura, are most likely
also channelopathies, due to the
paroxystic nature of the syndromes.

However, the genetics of migraine
without aura and migraine with aura
are even more complex than familial
hemiplegic migraine, as inheritance
in both types is multifactorial [6–8].
Thus, the aetiology of the common
types of migraine constitutes a major
challenge. The paper ‘Comorbidity in
Finnish migraine families’ by Artto
et al. [9] is an important contribution
on the road to clarifying what causes
migraine without aura and migraine
with aura. Studies of comorbidity
should preferably be conducted in
the general population with diag-
noses ascertained by physicians in
order to render the results generalis-
able. Artto et al. included 251 con-
secutive identified migraine families
with at least three affected first-
degree relatives ascertained by a
questionnaire. This family setting is
likely to increase the chance of
detecting comorbid factors, assuming
that migraine without aura and
migraine with aura are more uniform
in the familial than the sporadic
form, like familial and sporadic
hemiplegic migraine. Migraine with-
out aura and migraine with aura are
two distinct syndromes [10]. Thus,
for scientific reasons it is important
to analyse the two common types of
migraine separately. Artto et al.’s
main findings are the statistically
significantly increased OR of
hypotension, allergy and psychiatric
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in migraineurs compared to non-
migraineurs, and the statistically sig-
nificantly increased OR of stroke and
epilepsy in men with migraine with
aura compared to men without
migraine with aura. Some of the
findings are new, while others con-
firm earlier reports on comorbidity.
For details see reference 9. The
reported comorbid disorders of
migraine are all complex genetic dis-

orders. Thus, future genetic studies
face a major challenge if they are to
benefit from studies of comorbidity.

Michael Bjørn Russell (�)
Head and Neck Research Group,

Akershus University Hospital,
Dr. Kobros vei 39,

1474 Nordbyhagen, Oslo, Norway
e-mail: m.b.russell@medisin.uio.no

Tel.: +47-67-994402/01

References

1. Ophoff RA, Terwindt GM, Vergouwe
MN et al (1996) Familial hemiplegic
migraine and episodic ataxia type-2 are
caused by mutations in the Ca2+ chan-
nel gene CACNL1A4. Cell
87:543–552

2. De Fusco M, Marconi R, Silvestri L et
al (2003) Haploinsufficiency of
ATP1A2 encoding the Na+/K+ pump
alpha2 subunit associated with familial
hemiplegic migraine type 2. Nat Genet
33:192–196

3. Dichgans M, Freilinger T, Eckstein G
et al (2005) Mutation in the neuronal
voltage-gated sodium channel SCN1A
in familial hemiplegic migraine.
Lancet 366:371–377

4. Thomsen LL, Ostergaard E, Olesen J,
Russell MB (2003) Evidence for a sep-
arate type of migraine with aura: spo-
radic hemiplegic migraine. Neurology
60:595–601

5. Ducros A, Tournier-Lasserve E,
Bousser MG (2002) The genetics of
migraine. Lancet Neurol 1:285–293

6. Russell MB, Iselius L, Olesen J (1995)
Investigation of inheritance of
migraine by complex segregation
analysis. Hum Genet 96:726–730

7. Ulrich V, Gervil M, Kyvik KO, Olesen
J, Russell MB (1999) Evidence of a
genetic factor in migraine with aura: a
population-based Danish twin study.
Ann Neurol 45:242–246

8. Gervil M, Ulrich V, Kyvik KO, Olesen
J, Russell MB (1999) Migraine without
aura: a population based twin study.
Ann Neurol 46:606–611

9. Artto V, Wessman M, Nissila M et al
(2006) Comorbidity in Finnish
migraine families. J Headache Pain
7:000–000

10. Russell MB, Ulrich V, Gervil M,
Olesen J (2002) Migraine without aura
and migraine with aura are distinct dis-
orders. A population based twin survey.
Headache 42:332–336


