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Abstract

In recent years, evidence has been mounting that a relationship exists between migraine and cerebral
ischaemia. In this article, four possible mechanisms are discussed by which the two entities may be related.
First, is migraine possibly a predisposing factor in ischaemic stroke? Second, can migraine actually cause
ischaemic stroke? Third, can ischaemic stroke cause migraine? Fourth, is there a connection between patent

foramen ovale (PFO), migraine, and stroke?

Introduction

Many headache sufferers self-medicate and do not
scck medical attention; notwithstanding, headache
remains the most common complaint seen by neurol-
ogists. Migraine, although less prevalent than tension-
type headache, is the most common typc of primary
headache secn in the tertiary care setting, possibly
because the intensity of the pain is more severe, and
because the associated symptoms such as aura, nausea
and vomiting, photophobia and phonophobia are
more common among migraineurs."?

THERE MAY BE A CAUSAL RELATIONSHIP BETWEEN
MIGRAINE AND ISCHAEMIC STROKE

The quality of life of migraincurs is worse than that
associated with other major conditions, such as arthri-
tis and diabetes; it i1s comparable to the level of dys-
function seen with recent myocardial infarction or
congestive heart failure.” Even with this severe impair-
ment in the quality of life, migraine is not generally
regarded as a cause of long-term brain damage. New
data have emerged however indicating: 1) that there is
a disproportionately high incidence of migraine in
young individuals with stroke, 2) that there is dys-
function of the cerebral arteries during migraine
attacks, and 3) that asymptomatic infarct-like brain
lesions arc found in migraineurs.*

Is migraine a predisposing factor

for ischaemic stroke?

The first indication that migraine may be a risk factor
for stroke appeared in a study published in the
Journal of the American Medical Association in 1975.

It was reported that young women with migraine, who
used oral contraceptives, had double the relative risk of
stroke compared with controls.® The results of subsequent
studies pooled in a meta-analysis showed that the relative
risk of stroke in patients with migraine (with and without
aura) is 2.16 (95% CI, 1.89 to 2.48). The risk with
migraine with aura is 2.27, and with migrainc without
aura 1.83.°

Does migraine cause

ischaemic stroke?
Ischaemic stroke is known to occur during the course of a
migraine attack, although this is tortunately a rare occur-
rence. Nevertheless this suggests that there may be a
causal relationship between the two conditions. In the
International Headache Society classification, stroke
occurring during an attack of migraine with aura (MA)
has been termed “migrainous infarction”.” It does not
however only occur with MA. Stroke has been reported in
two series as occurring more frequently in migraine with-
out aura (MO) than in MA* The important predisposing
factors in migraineurs who develop stroke during
migraine attacks are female sex, mean age of 30-35 years,
cigarette smoking, and ischaemic involvement of the ter-
ritory supplied by the posterior cerebral artery."™"
Neuroimaging studies on migraineurs have revealed an
increase in the incidence of white matter lesions (WMLs).
These infarct-like lesions are common in the general
population, and are present in up to 80% of individuals in
their 8" decade.” The number of WMLs increased with
advancing age, cardiovascular discase, stroke, dementa,
and vascular risk factors such as diabetes, tobacco smok-
ing, hypertension and hypercholesterolaemia."" Patients
with migraine also have a significantly higher prevalence
of WMLs in the cerebellum than controls (5.4% versus
0.7%), and patients with MA have a 12-fold increased risk
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of developing cerebellar infarcts, with the nisk of WMLs
increasing with increasing attack frequency.” If the brain
lesions in migraine are of a progressive nature, then an
important aim of treatment will be prevention of progres-
sive brain damage. To prevent disease progression, treat-
ment should be directed at preventive therapies rather
than abortive therapies.””

Can migraine be a consequence of

ischaemic stroke?

There is clinical and experimental evidence that acute
focal cerebral ischaemia can sometimes trigger
migraine attacks.® The frequency of stroke-related
headache is greater in younger females with ischaemic
damage in the vertebrobasilar territory, and a history
of migraine. The frequency ranges from 7% to
65%.2% Migraine can actually be the presenting symp-
tom of cerebral infarction, but the frequency of this
occurrence is unknown because of lack of data.

Is there a connection between PFO,

migraine and ischaemic stroke?

The incidence of PFO is significantly higher in MA
than in non-migraineurs. Similarly in patients with
ischaemic stroke, MA is twice as common in patients
with PFO than in those without PFO.*** The interre-
lationship has been highlighted by the finding that
PFO closure reduces the frequency of migraine
attacks.®» Although the possibility of a three-way
association between migraine, stroke and PFO is still
a subject of speculation, the available evidence sup-
ports the idea that PFO predisposes to both migraine
and ischaemic stroke. It is possible, although the jury
is still out on this, that migraine may emerge as an
indicator for carrying out diagnostic tests to determine
the possible presence of PFO, particularly in those
with associated risk factors. Closure of PFO has been
suggested as a possible preventive treatment for
migraine, but this is at present highly speculative, as
there is not yet enough data to draw clear conclusions.

Reducing the risk of ischaemic

stroke in migraineurs

The first step towards reducing the risk of stroke is the
identification of those migraineurs with the highest risk
of stroke. The risk factors in migraineurs are, as in other
individuals, cigarette smoking, hypertension, hyperlipi-
dacmia and diabetes mellitus. Although there is no
absolute contraindication to the use of combined oral
contraceptives in women with migraine, those formula-
tions with low oestrogen formulations arc preferred.
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In patients with MA together with other risk factors,
progestogen-only contraceptives are preferable. With
regard to the use of vasoconstrictive migraine-specific
drugs such as ergotamine and the triptans, their use is
inadvisable for migraineurs with pre-existing cardiac
or cerebral ischaemia and other vascular risk factors.

Those migraine sufferers who have in addition
recognised stroke risk factors, should be advised to use
the available prophylactic migraine treatments in
order to reduce the possible added risk of increasing
WMLs and of ischaemic stroke during migraine
attacks. Pharmacologic migraine preventive therapies,
although useful in some patients, are often discontin-
ued because of the frequency of adverse events or
poor effectivity and should be used only as a last
resort. In a recent survey, two out of three (67%)
migraine patients reported that they had delayed or
avoided taking headache prescription medication at
some time because of concerns about adverse effects.”
Botulinum toxin is effective and well-tolerated, but
the effect is temporary.® Proven non-pharmacologic
therapies are the treatments of choice. Muscle tension
and tenderness of the craniocervical and cran-
iomandibular muscles is a constant finding during
migraine,”” and treatment modalitics that reduce this
muscle tension are effective in migraine prevention.

MIGRAINE SUFFERERS WITH RECOGNISED STROKE
RISK FACTORS SHOULD USE PROPHYLACTIC
MIGRAINE TREATMENTS TO REDUCE THE POSSIBLE
ADDED RISK OF INCREASING WMLS AND OF
ISCHAEMIC STROKE DURING MIGRAINE ATTACKS

These include intra-oral devices,"™* physiotherapy,
relaxation therapy, biofeedback, and cognitive behav-
ioural training.” When the pain is positively diagnosed
as originating in the extracranial terminal branches of
the external carotid artery, surgical cauterisation of the
relevant vessels has a low morbidity and is effective in

migraine prevention.**

Conclusion

The available evidence suggest that there exists a link
between migraine and cerebral ischaemia, which
appears to be more in evidence in the young. The data
suggest that this link is stronger in MA than in MO. It
would appear prudent, particularly in individuals with
MA together with other risk factors for ischaemic
stroke, not only to institute early management of the
other risk factors, but also preventive treatment of the
migraine.



http://www.cvisiontech.com/

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mannix LK. Epidemiology and impact of primary
headache disorders. Med. Clin. North Am. 2001;
85:887-95.

Silberstein SD. Migraine. Lancet. 2004;363:381-91.
Solomon GD, Skobieranda FG, Gragg LA. Quality of
life and well-being of headache patients.
Measurement by the medical outcomes study instru-
ment. Headache. 1993;33:351-8.

Lipton RB, Silberstein SD. Why study the comorbid-
ity of migraine? Neurology. 1994;44 (suppl 7):S4-5.
Collaborative Group of the Study of Stroke in Young
Women. Oral contraceptives and stroke in young
women. JAMA. 1975;231:718-22.

Etminan M, Takkeuche B, Isorna FC, Samii A. Risk
of ischemic stroke in people with migraine: systemat-
ic review and meta-analysis of observational studies.
BMJ. 2005;330(7482):63.

Headache Classification Committee  of  the
International Headache Society. The international
Classification of Headache Disorders, 2" edition.
Cephalalgia. 2004;24:1-160.

Linetsky E, Leker RR, Ben-Hur T. Headache charac-
teristics in patients after migrainous stroke. Neurology.
2001;57:130-2.

General discussion. Migraine and stroke: a review of
the cerebral blood flow. Cephalalgia. 1998;18:22-5.
Bogousslavsky J, Regli F, van Melle G, et al. Migraine
stroke. Neurology. 1988;38:223-7.

Arboix A, Massons J, Garcia-Eroles L, et al
Migrainous cerebral infarction in the Sagrat Cor
Hospital of Barcelona stroke registry. Cephalalgia.
2002;23:389-94.

Rothrock JF, Walicke P, Swenson MR, et al
Migrainous stroke. Arch. Neurol 1988;45:63-7.
Fazekas F. Magnetic resonance signal abnormalities in
asymptomatic individuals: their incidence and func-
tional correlates. Eur. Neurol 1989;29:164-8.

Ketonen LM. Neuroimaging of the aging brain.
Neurol. Clin. 1998;16:581-98.

de Groot JC, de Leeuw FE, Oudkerk M, et al. Cerebral
white matter lesions and cognitive function: the
Rotterdam Scan Study. Ann. Neurol 2000;47:145-51.
Vermeer SE, Prins NI, den Heijer T, et al. Silent
brain infarcts and the risk of dementia and cognitive
decline. N. Eng. J. Med. 2003;348:1215-22.

Manolio TA, Kronmal RA, Burke GL, et al Magnetic
resonance abnormalities and cardiovascular disease in
older adults: the Cardiovascular Health Study. Stroke.
1994,25:318-27.

Kruit MC, van Buchem MA, Hofman PAM, et al. ‘

Migraine as a risk factor for subclinical brain lesions.
JAMA. 2004;291:427-34,

Scher Al, Lipton RB, Steward W. Risk factors for
chronic daily headache. Cur. Fain. Headache. Rep.
2002,6:486-91.

20

21.

22,

23.

24.

25.

26.

27.

28.

29

30.

3il..

32.
33.

34.

STROKE

. Yarnitsky D, Goor-Aryeh 1, Bajwa ZH, et al 2003
Wolff Award: possible parasympathetic contributions
to peripheral and central sensitization during
migraine. Headache. 2003;43:704-14.

Olesen J, Friberg I, Olsen TS, et al. Ischemia-induced
(symptomatic) migraine attacks may be more fre-
quent than migraine-induced ischemic insults. Brain.
1993;116:187-202.

Kolominsky-Rabas PL, Weber M, Gefeller O, et al.
Epidemiology of ischemic strroke subtypes accord-
ing to TOAST criteria: incidence, recurrence, and
long-term survival in ischemic stroke subtypes: a
population-based study. Stroke. 2001;32:2735-40.
Grau AJ, Weimer C, Buggle F, et al. Risk factors, out-
come, and treatment in subtypes of ischemic stroke:
the German stroke data bank. Stroke. 2001;32:2559-
66.

Sztajzel R, Genoud D, Roth S, Mermillod B, Floch-
Rohr J. Patent foramen ovale, a possible cause of
symptomatic migraine: a study of 74 patients with
acute ischemic stroke. Cerebrovasc. Dis. 2002:13:102-6.
Lamy C, Giannesinl C, Zuber M, et al. Clinical and
jmaging findings in cryptogenic stroke patients with
and without patent foramen ovale: the PFO-ASA
study, Stroke. 2002;33:706-11.

Reisman M, Christofferson RD, Jesurum J, et al.
Migraine headache relief after transcatheter closure of
patent foramen ovale. J Am. Coll.  Cardiol.
2005;45(4):493-5.

Giardini A, Donti A, Formigari R, et al. Transcatheter
patent foramen ovale closure mitigates aura migraine
headaches abolishing spontaneous right-to-left shunt-
ing. Am. Heart J. 2006;151(4):922.¢1-5.

Domitrz, I, Mieszkowski, J. Patent foramen ovale in
migraine patients. Neurol Neurochir. Pol 2004;38:89-
92.

Morandi, E, Anzola, GP, Angeli, S, Melzi, G,
Onorato, I. Transcatheter closure of patent foramen
ovale: A new migraine treatment? J. Intcrven. Cardiol.
2003;16(1)39-42.

Anzola GP, Frisoni GB, Morandi E, Casilli F, Onorato
E. Shuni-associated migraine responds favorably to
atrial septal repair: a case-control stady. Stroke.
2006;37(2):430-4.

Giardini A, Donti A, Formigari R, et al. Long-term
efficacy of transcathcter patent foramen ovale closure
on migraine headache with aura and recurrent stroke.
Catheter Cardiovasc. Interv. 2006567 (4):625-9.
Schwerzmann M, Windecker S, Nedeltchev K, etal
Percutancous closure of PFO reduces the frequency
of migraine attacks. Neurology. 2004,62:1399-401.

Orr JE, Tobis JM. Patent foramen ovale closure to
treat migraine headache. Nat. Clin. Pract Cardiovasc.
Med. 2006;3(4):174-5.

Mathew NT. The prophylactic treatment of CDH.
Headache 2006: 46: 1552-64.

Page 29



http://www.cvisiontech.com/

