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Migraine and cerebrovascular disease

Abstract Migraine and cerebrovascular disease are linked in different
ways: migraine may be a potential
cause of stroke as in migrainous
infarction, headache may be a symptom of cerebrovascular disease and
also a risk factor for stroke, the association of migraine and stroke may constitute specific syndromes such as
CADASIL and MELAS. The new
IHS 2003 criteria, though preserving
their main structure, have changed the
terminology regarding secondary
headaches, now described as "attributed to" another disease rather than
"associated with" it. The more detailed
knowledge of causal links between the
underlying disorder and headache, has
allowed to strengthen the terminology.
Many cerebrovascular disorders as
cerebral haemorrhage, venous sinus
thrombosis, carotid or vertebral dissections and ischaemic stroke may
present with a headache or be followed by it. In subarachnoid haemorrhage (SAH) headache may constitute
an important warning sign before the
bleeding. An interesting issue is the
hypothesis that migraine may be a
potential risk factor for stroke. Recent
studies have underlined the increased

Migraine and cerebrovascular disease are linked in different ways: (1) migraine may be the cause of cerebrovascular disease as in migrainous infarction; (2)

relative risk of ischemic stroke in
female migraineurs. Many potential
mechanisms have been hypothesized:
(1) alterations of vasoreactivity due to
vessel wall dysfunction, (2) release of
vasoactive substances during
migraine, (3) platelet hyperactivity as
expression of serotoninergic dysfunction in migraineurs, (4) intriguing
studies have described a high prevalence of migraine with aura in stroke
patients with patent foramen ovale
(PFO). Differential diagnosis between
migraine and stroke remains fundamental: some types of migraine can
mimic cerebrovascular disease such as
familial hemiplegic migraine, and
basilar migraine. Migraine and stroke
may be part of syndromic complexes
as in CADASIL and MELAS. In conclusion migraine is a risk factor for
cerebrovascular disease, it may be the
cause of stroke as in migrainous
infarctions, stroke may induce
headache which may be a relevant
symptom of cerebrovascular disease,
yet migraine remains an essentially
benign condition.
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headache may be a symptom of cerebrovascular disease;
(3) migraine may be a risk factor for ischaemic stroke,
especially when associated with specific habits; (4)
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migraine may be part of, in association with stroke, specific syndromes such as CADASIL (cerebral autosomal
dominant arteriopathy with subcortical infarcts and leucoencephalopathy) and MELAS (mitochondrial
encephalopathy, lactic acidosis and stroke-like episodes).
In the new International Headache Society (IHS) 2003
criteria [1], the definition of migrainous infarction
(described as one or more migrainous aura symptoms,
lasting longer than 60 min, associated with an ischaemic
brain lesion in an appropriate territory demonstrated by
neuroimaging) is unchanged from the previous version. In
order to diagnose a migrainous infarction the symptoms
must occur during a migraine attack.
The new criteria, although basically preserving the
main structure of the previous version, have changed the
terminology regarding secondary headaches, which are
now described as “attributed to” another disease rather
than by the former, less precise, term “associated with”.
More detailed knowledge, in most cases, of the causal
links between the underlying disorder and the headache
has led to more accurate terminology. In particular, in secondary headaches, the criteria underline how headache
during cerebrovascular events may present in various
forms and in some cases resemble migraine even though
the characteristics of the headache itself are still poorly
described in the scientific literature [1].
A number of cerebrovascular disorders may present with
a headache or be followed by it, including cerebral haemorrhage, venous sinus thrombosis, carotid or vertebral dissections and ischaemic stroke. In subarachnoid haemorrhage
(SAH), headache may precede other symptoms by days and
constitute an important warning sign before the haemorrhage.
Headache presenting during stroke is often secondary
to serious conditions with a potentially bad outcome such
as cerebral haemorrhage or SAH; headache is often a sign
of worsening of cerebral oedema in ischaemic and haemorrhagic stroke, quite different from migrainous infarction
which has a better prognosis.
An interesting aspect of migraine and cerebrovascular
disease is the hypothesis that the latter may be a potential risk
factor for stroke. It is nowadays widely accepted that, especially in young women, migraine with aura may be considered a risk factor for stroke, in particular when associated
with a smoking habit and the use of oral contraceptives.
Recent studies have underlined the increased relative risk of
ischaemic stroke in female migraineurs – especially if smokers or using oral contraceptives – reaching an odds ratio ranging, according to different studies, from 1.2 to 16.3 [2–5].

A number of potential mechanisms have been hypothesized to lead from migraine to stroke: (1) alterations of
vasoreactivity and of cerebral blood flow due to vessel
wall dysfunction; (2) release of vasoactive substances
during migraine (such as prostaglandins, endothelin,
etc.); (3) platelet hyperactivity as a potential expression
of serotoninergic dysfunction in migraineurs, although
study results are controversial on this issue [6]; and (4) a
high prevalence of migraine with aura in stroke patients
with patent foramen ovale (PFO), recently described in
intriguing studies [7–9]. In support of the involvement of
PFO in migraine with aura, its surgical closure has been
associated with improvement of migraine [10].
All the above-mentioned issues have a clinical relevance in the choice of therapeutic strategies and in the
prevention of cerebrovascular disease, which must be considered especially in young women who are smokers and
take oral contraceptives. The role of migraine as a risk
factor for cerebrovascular disease looses significance with
increasing age [11].
Differential diagnosis between migraine and stroke
remains an important issue: there are types of migraine
that can mimic cerebrovascular disease and which must,
therefore, be considered when approaching a patient presenting with an acute focal deficit. Familial hemiplegic
migraine is a hereditary autosomal dominant disease, due
to a mutation on chromosome 19, in which headache is
preceded and sometimes accompanied by hemiparesis.
The motor weakness lasts from 30 to 60 min, but other
neurological defects such as blurred speech, nystagmus
and ataxia may persist between attacks. Basilar migraine
mimics a vertebrobasilar stroke presenting with an aura
which may consist in visual defects, dysarthria, vertigo,
tinnitus, ataxia, decreased level of consciousness or
diplopia.
Two main diseases have been described in which
migraine and stroke are part of the syndromic complex
which defines the conditions. In CADASIL, white matter
abnormalities and subcortical infarcts are associated with
cognitive decline and a history of migraine. In MELAS, a
mitochondrial myopathy is associated with leucoencephalopathy, stroke-like episodes and headache with the
characteristics of migraine [12].
In conclusion, migraine is a risk factor for cerebrovascular disease; it may be the cause of stroke as in migrainous
infarctions, and stroke may induce headache which may be
a relevant symptom of cerebrovascular disease. However,
migraine remains an essentially benign condition.
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