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Abstract Migraine is a common neurological condition affecting yearly
1%–10% of all men and 3%–20% of
all women. Focal neurological symptoms (auras), most commonly visual
and sensory, occur in 4% of migraine
attacks. Migraine with and without
aura seems to be associated with an
increased stroke risk. Migraine with
aura may mimic transient ischemic
attacks and may induce stroke
(migrainous stroke). Headache is also
a common symptom during ischemic
stroke In this review, we present the
evidence about each of these circumstances to better understand the relationship between headache, especially migraine, and ischemic stroke
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Migraine and subsequent risk of ischemic stroke
Large-scale prospective epidemiological studies have identified major risk factors for stroke, including advanced age,
race, family history of stroke, hypertension, diabetes mellitus, heart disease, elevated cholesterol levels, current smoking, obesity, heavy alcohol intake, sedentary lifestyle, use of
exogenous hormones, and hyperhomocysteinemia [1, 2].
Although several clinical reports claim the existence of an
association between migraine and stroke, only a few epidemiological studies have addressed this specific issue. The
U.S. Physicians’ Health Study showed that physicians aged

40–84 years with a history of migraine had increased risk of
stroke; after adjustment for age and other cardiovascular
risk factors, the relative risk was 1.84 (95% CI, 1.06 to 3.20)
for total strokes and 2.0 (95% CI, 1.10 to 3.64) for ischemic
strokes [3]. Merikangas et al. [4] also found that, after controlling for established risk factors for stroke (e.g. hypertension, diabetes, heart disease, gender), both migraine and
severe nonspecific headache were associated with a significantly increased risk for stroke (RR, 1.5) that was higher in
young patients: at the age of 40 years, the relative risk was
2.81 (95% CI, 1.45–5.43), at 50 years it was 2.07 (95% CI,
1.30–3.30), at 60 years it was 1.69 (95% CI, 1.10–2.60), and
at 90 years it was 1.16 (95% CI, 0.63–2.11). Therefore,
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migraine plays a more critical role in stroke of the young. In
other studies the risk of ischemic stroke was not excessive
among migraineurs aged ≥60 years [5, 6].
In recent years, several studies have been published on
the association between migraine and stroke in young
women under 45 years of age. Tzourio et al. [7] found that
stroke was strongly associated with migraine, both without
aura (odds ratio, 3.0; 95% CI, 1.5–5.8) and with aura (odds
ratio, 6.2; 95% CI, 2.1–1.80). In another study [8], a history
of migraine was more frequent in stroke patients than in
controls (odds ratio, 1.9; 95% CI, 1.1–1.3). In the prospectively designed subgroup analyses, a history of migraine
reached the highest odds ratio (3.7; 95% CI, 1.5–9.0) and
was the only significant risk factor in women below age 35
years. Chang et al. [9] reported that in young women (20–44
years of age) a personal history of migraine was strongly
associated with stroke (for all stroke: adjusted OR, 1.78;
95% CI, 1.14–2.77; for ischemic stroke: OR, 3.54; 95% CI,
1.30–9.61). In agreement with previous studies [5, 10],
ischemic stroke was associated with both migraine with aura
(OR, 3.81; 95% CI, 1.26–1.15) and migraine without aura
(OR, 2.97; 95% CI, 0.66–1.35).
The risk of stroke in young migrainous women seems to
apply not only to ischemic stroke, but also to hemorrhagic
stroke, although hemorragic stroke has been not extensively
studied and the results are less consistent [11].
In this category of patients, the risk of ischemic stroke
was substantially increased by the use of oral contraceptives
(OR, 13.9), for which a dose-effect relationship between risk
of stroke and dose of estrogen was found (for pills containing 50 µg estrogen: OR, 4.8; for pills with 30–40 µg: OR, 2.7;
pills with 20 µg: OR, 1.7; pills with progesterone; OR, 1) [7];
the risk of ischemic stroke was also elevated in heavy smokers (≥20 cigarettes per day: OR, 10.2). In migrainous women,
coexistent use of oral contraceptives, history of high blood
pressure and smoking habit had greater than multiplicative
effects on the odds ratio for ischemic stroke (OR, 34.4; 95%
CI, 3.27–3.61). However, this dramatic increase was based
on only nine cases and two controls [9]. Other conditions
predisposing to stroke, namely minor cardiac abnormalities
like patent foramen ovale [12] and mitral valve prolapse [13]
or the presence of anti-cardiolipin antibodies [14], may cause
a stroke when combined with migraine, but this has not been
definitely established [11].
Several hypotheses have been raised to explain the association between migraine and stroke: vasospasm, endothelial dysfunction, congenital thrombophilia, platelet hyperaggregability, and association with cardiac abnormalities predisposing to ischemic stroke. However, no fully convincing
evidence has been produced [11].
The strength of the association should not, however, lead
to the conclusion that all young women with migraine are at
high risk of stroke. The incidence of ischemic stroke in

young women is low (approximately 10 cases in 100 000
women/years) [15, 16], and the risk of ischemic stroke is
only 17–19 per 100 000 women with migraine per year [7].
Furthermore, it is not known whether this increased risk
relates to all young migrainous women or only to a subgroup
of them (i.e. patients with MELAS, cardiac abnormalities or
antiphospholipid antibodies syndrome) [17–19]. However,
young women, especially those <35 years of age, should be
firmly advised to avoid smoking, and if they use oral contraceptives, to choose pills with a low estrogen content or
only progesterone [11].

Migrainous stroke
Stroke is a rare but potentially devastating complication of
migraine. In 1988, the International Headache Society [20]
classified migrainous infarction under the complications of
migraine with aura (IHS 1.6.2), where the diagnosis of
migraine-induced stroke in patients with migraine without
aura is not allowed. To meet this definition, patients must
have: (i) neurological symptoms and signs that are identical
or similar to those of other migraine attacks and not completely reversible within 7 days and/or neuroimaging evidence of ischemic infarction in a relevant area; (ii) the stroke
must have occurred during a typical migraine attack; (iii)
other causes of stroke must be excluded, although stroke
risk factors may be present. Several authors [21, 22] proposed that migrainous infarction should be redefined in the
IHS classification as a possible complication of both
migraine with and without aura because they described
patients who had an ischemic stroke during a typical
migraine attack (even if migraine with aura is substantially
present (80%) in patients with migrainous stroke) [23]. In
the WHO study [9], migrainous stroke was defined as any
stroke occurring in presence of headaches in the 3 days
before the stroke; following this rule, up to 40% of the
strokes in migrainous women can be considered migrainous
stroke.
The incidence of migrainous infarction has been estimated to be 3.36 per 100 000 persons per year, but in the
absence of other stroke risk factors, this was reduced to 1.44
per 100 000 persons per year [24]. Migraine-induced stroke
accounts for 0.8% of all strokes and accounts for as few as
4% [25] to as many as 20% of ischemic strokes in the young
[26, 27].
Bogousslavsky et al. [28] found a marked female preponderance in the migrainous stroke group with respect to
controls, and Iglesias et al. [29] claimed that the combination of smoking and migraine was highly associated with
stroke. Oral contraceptives are also recognized to increase
stroke risk in migraine sufferers [7]. Usually, headache fre-
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quency and severity decrease after stroke, probably due to
reduced nociceptive transmission as a result of loss in
vasoreactivity of the affected cerebral blood vessel [30].
The prognosis of cerebral infarction associated with
migraine is generally good. Hoekstra-van Dalen et al. [31]
found that no patient had recurrent stroke during an average
follow-up period of 5.8 years. Strokes related to migraine
are commonly found in the territory of the posterior cerebral
artery [27, 32]. The mechanism by which migraine causes a
cerebral infarction is unknown; it has been proposed that
during migraine attack there is a reduction of cerebral blood
flow secondary to arteriolar vasoconstriction [33–35]. A
slowly spreading wave of cortical neuronal depression with
spreading oligoemia is also possible. Prolonged vasoconstriction and oligoemia may lead to hemostasis and predispose to intravascular thrombosis and migraine-induced cerebral infarction Increased platelet aggregability, presence of
antiphospholipid antibodies and use of oral contraceptives
may contribute to the risk of enhanced coagulation [36–38].
The increase in procoagulant effects, the decrease in anticoagulant effects, and the hyperactivation of the antifibrinolytic system indicate that oral contraceptives do have a net prothrombotic effect [39]. In his model of neurogenic inflammation due to pathological activation of the trigeminovascular system during migraine attack, Moskowitz [40]
showed that platelet aggregation occurs in the lumen of
blood vessels. Another hypothesis suggests that repeated
episodes of migraine-induced vasoconstriction may weaken
the internal elastic lamina of cerebral vessels and predispose
to arterial dissection [41]. Paradoxical embolism is another
postuled cause [42]. Both migraine and stroke may also
result from underlying genetic disorders such as MELAS or
CADASIL [43, 44].

Headache during ischemic stroke
Headache occurs frequently in acute ischemic stroke (IHS
6.1.2) or during a transient ischemic attack (IHS 6.1.1), but
its frequency varies widely among different studies, ranging
from 18% to 41% [45–55]. Overall, an underestimation of
the frequency of headache in ischemic stroke patients can be
claimed, as patients with language dysfunction, altered mental status or other factors impeding reliable determination of
a headache complaint are excluded from most studies. In our
series, headache was present in more than one-third of the
patients with ischemic stroke and was much more common
among patients with infarct in the posterior circulation
(73.3%) than in those in whom the anterior circulation was
involved (25.8%) [55]; this finding has also been described
in other reports and may be due to the rich innervation by
nociceptive afferents of vessels in the posterior circulation

[40, 51]. Stroke-related headache was frequently associated
with large artery disease (40.7%) and was higher in patients
with carotid artery occlusion. Similar results have been
obtained by other authors, who reported headache frequencies ranging from 26% to 35% in patients with symptomatic
carotid artery disease [46, 48]. Gorelick et al. [48] reported
that there is no significant difference in the frequency of
onset headache between patients with extracranial carotid
artery disease, disease of the carotid siphon, middle cerebral
artery, or carotid siphon and middle cerebral artery in tandem. As already reported, in the great majority of papers,
headache is less common in lacunar infarction. In our series,
the frequency of headache in lacunar infarction was 12.9%;
similar frequencies have been observed by others [47, 49,
51, 56]. A history of headache, was present only in stroke
patients with headache, and headache anticipated (on average by 2 days) the stroke in 24% of subjects. This observation is in agreement with previous studies and demonstrates
that stroke in many cases is the result of a long-lasting
pathological vascular process, in which headache merely
serves as a warning sign of ischemic stroke [48, 51]. In several series, a higher frequency of onset headache was present in women and young people [57, 58], who generally
have a higher frequency of headaches. The mechanisms
underlying headache are not known. Several studies have
suggested that headache is associated with dilation of some
arteries at the base of the brain [59]. Headache is probably
related to activation of nociceptive trigeminovascular afferents; pain ensues when a sufficient amount of nociceptors
have been recruited [60]. The release of amino-acid neurotransmitters [61] and platelet activation [62] may also play a
role in the pathogenesis of headache occurring at the onset
of ischemic stroke.
Headache is also common in patients with cervical artery
dissection [63]. Unilateral facial or orbital pain is present in
half of patients with internal carotid artery dissection. The
characteristic unilateral headache develops in two-thirds of
patients, most commonly in the frontotemporal area, but it
occasionally involves the hemicranium or the occipital area
[64]. The onset of headache is usually gradual, but it may be
an instantaneous, excruciating, “thunderclap” headache that
mimics a subarachnoid hemorrhage [64, 65]. The headache
is most commonly described as a constant steady aching, but
it may also be throbbing or steady and sharp [63, 64]. About
one-fourth of patients with a history of migraine claim that
the headache is similar to a migraine attack. In case of vertebral artery dissection, headache occurs in two-thirds of
patients, almost always in the occipital area, but in rare cases
it involves the hemicranium or the frontal area or is bilateral [64]. Pain is usually the initial manifestation of cervical
artery dissection and the mean time to the appearance of
other symptoms is four days for carotid dissection and 15
hours for vertebral dissection [63]. In our experience [66],
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headache was present in 10% of patients with cervical artery
dissection before the focal neurological deficits, while
66.7% of the patients had headache during the dissectionrelated stroke.

Migraine syndromes that mimic stroke
Migrainous syndromes that may mimic conventional cerebrovascular syndromes include hemiplegic migraine and
basilar artery migraine. The IHS classifies hemiplegic
migraine under migraine with typical aura (IHS 1.2.1) or
prolonged aura (IHS 1.2.2). Familial hemiplegic migraine is
classified as a subgroup of migraine with aura (IHS 1.2.3)
and the definition includes the criteria for migraine with
aura with hemiplegic features and at least one first-degree
relative with identical attacks. Hemiplegic migraine attacks
are characterized by hemiparesis or hemiplegia. There is an
autosomal dominant inheritance pattern of the disorder.
Hemiplegic migraine attacks may also be part of other
familial disorders, namely mitochondrial encephalomyopathy with lactic acidosis and stroke-like episodes (MELAS),
and cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL). Basilar
migraine (IHS 1.2.4) is another disorder that may mimic a
transient cerebrovascular accident. The diagnostic criteria
include those for migraine with aura plus two or more aura
symptoms of the following types: visual symptoms in both
the temporal and nasal fields of both eyes, dysarthria, vertigo, tinnitus, decreasing hearing, double vision, ataxia, bilateral paresthesias, bilateral paresis, and decreased level of
consciousness. The diagnosis of basilar migraine is supported by the pattern of evolution of the neurological deficit and
the accompanying headache, the history of previous similar
attacks, a positive family history and the often negative
diagnostic workup [67]. It is not unusual for patients who
have experienced migraine with aura to suffer identical
auras at other times, but without headache, particularly as
they get older [68, 69]. Diagnostic difficulty arises when a
patient over 40 years of age with no previous history of classic migraine presents a first-ever episode of transient symptoms of focal neurological dysfunction that are typical of a

migrainous aura, but without any associated headache [70].
The differential diagnosis of this circumstance is important
especially for the prognosis: after 10 years of follow-up, the
relative risk of a stroke occurring in a patient with a history
of transient ischemic attack (TIA) compared with that in a
patient with “migrainous aura without headache” was 7.6
(95% CI, 0.8–74), and the relative risk of any serious vascular event (e.g. stroke, myocardial infarction, or vascular
death) was 3.8 (95% CI, 0.8–19) [71].

Conclusions
Headache is an underemphasized feature of ischemic cerebrovascular disease; the thorough evaluation of its clinical
features can be of help in diagnosing correctly different
cerebrovascular pathological conditions.
The relationship between headache, namely migraine,
and stroke is difficult to disentangle. Epidemiological studies indicate that the comorbidity of migraine and stroke in
the young is an important issue and has implications for
patient management.
Migraine is associated with an increased incidence of
stroke in young migraineur women who smoke or use oral
contraceptives; these subjects should be strongly advised to
discontinue smoking and they should be discouraged to use
oral contraceptives; in any case, only pills with a low (<50
µg) estrogen content should be used.
No randomized study of primary stroke prevention in
migraineurs or of secondary prevention in patients with a
migraine-associated stroke has been performed. In patients
who have had a migraine-induced stroke, daily use of an
antiplatelet agent is reasonable although unproven, while the
use of vasoconstrictive agents (e.g. ergotamine, triptans) for
treating migraine attack should be avoided.
The mechanism by which migraine causes a cerebral
infarction – i.e. why focal oligoemia sometime progresses to
cerebral infarction – is substantially unknown.
Pathophysiological studies aimed at identifying the role
played by each different component (endothelium, platelets,
leukocytes, coagulation factors, genetic susceptibility) in the
ischemic cascade are highly recommended.

References
1. Warlow CP, Dennis MS, van Gijn J,
Hankey GJ, Sandercock PAG, Bamford
JM, Wardlaw JM (2001) What caused
this transient or persisting ischaemic
event? In: Stroke. A practical guide to
management, 2nd edn. Blackwell
Science, Oxford, pp 223–300

2. Gallai V, Caso V, Paciaroni M,
Cardaioli G, Arning E, Bottiglieri T,
Parnetti L (2001) Mild hyperhomocysteinemia. A possible risk factor for cervical artery dissection. Stroke
32:714–718

3. Buring JE, Hebert P, Romero J,
Kittross A, Cook N, Manson J, Peto R,
Hennekens C (1995) Migraine and
subsequent risk of stroke in the
Physicians’ Health Study. Arch Neurol
52:129–134

19

4. Merikangas KR, Fenton BT, Cheng
SH, Stolar MJ, Risch N (1997)
Association between migraine and
stroke in a large-scale epidemiological
study of the United States. Arch
Neurol 54:362–368
5. Tzourio C, Iglesias S, Hubert JB, Visy
JM, Alperovitch A, Tehindrazanarivelo
A, Biousse V, Woimant F, Bousser MG
(1993) Migraine and risk of ischemic
stroke: a case-control study. BMJ
307:289–292
6. Mosek A, Marom R, Korczyn A,
Bornstein N (2001) A history of
migraine is not a risk factor to develop
an ischemic stroke in the elderly.
Headache 41:399–401
7. Tzourio C, Tehindrazanarivelo A,
Iglesias S, Alperovitch A, Chedru F,
díAnglejan-Chatillon J, Bousser MG
(1995) Case-control study of migraine
and risk of ischemic stroke in young
women. BMJ 310:830–833
8. Carolei A, Marini C, De Matteis G
(1996) History of migraine and risk of
cerebral ischaemia in young adults.
The Italian National Research Council
Study Group on Stroke in the Young.
Lancet 347:1503–1506
9. Chang CL, Donaghy M, Poulter N
(1999) Migraine and stroke in young
women: case-control study. BMJ
318:13–18
10. Lidegaard O (1995) Oral contraceptives, pregnancy and the risk of cerebral thromboembolism: the influence
of diabetes, hypertension, migraine and
previous thrombotic disease. Br J
Obstet Gynaecol 102:153–159
11. Tzourio C, Kittner SJ, Bousser MG,
Alperovitch (2000) Migraine and
stroke in young women. Cephalalgia
20:190–199
12. Anzola GP, Magoni M, Guindani M,
Rozzini L, Dalla Volta G (1999)
Potential source of cerebral embolism
in migraine with aura – a transcranial
Doppler study. Neurology
52:1622–1625
13. Spence JD, Wong DG, Melendez LJ,
Nichol PM, Brown JD (1984)
Increased prevalence of mitral valve
prolapse in patients with migraine. Can
Med Assoc J 131:1457–1460
14. Welch KMA (1994) Relationship of
stroke and migraine. Neurology
44[Suppl 7]:S33–S36

15. World Health Organization
Collaborative Study of Cardiovascular
Disease and Steroid Hormone
Contraception (1995) A multinational
study of cardiovascular description and
validation of methods. J Clin
Epidemiol 48:1513–1547
16. Petitti DB, Quesenberry CP, Bernstein
A (1997) Incidence of stroke and
myocardial infarction in women of
reproductive age. Stroke 28:280–283
17. Montagna P, Galassi R, Medori R,
Govoni E, Zeviani M, Di Mauro S,
Lugaresi E, Andermann F (1988)
MELAS syndrome: characteristics
migrainous and epileptic features and
maternal transmission. Neurology
38:751–754
18. Levine SR, Welch KMA (1989)
Antiphospholipid antibodies. Ann
Neurol 26:386–389
19. Pearson AC, Nagelhout D, Castello R,
Gomez C, Labovitz A (1991) Atrial
septal aneurysm and stroke: a transesophageal echocardiographic study. J
Am Coll Cardiol 18:1223–1229
20. – (1988) Classification and diagnostic
criteria for headache disorders, cranial
neuralgias and facial pain. Headache
Classification Committee of the
International Headache Society.
Cephalalgia 8[Suppl 7]:1–96
21. Welch KMA, Levine SR (1990)
Migraine-related stroke in the context
of the International Headache Society
classification of head pain. Arch
Neurol 47:458–462
22. Narbone MC, Leggiadro N, La Spina
P, Rao R, Grugno R, Musolino R
(1996) Migraine stroke: a possible
complication of both migraine with
and without aura. Headache
36:481–483
23. Rothrock J, North J, Madden K, Lyden
P, Fleck P, Dittrich H (1993) Migraine
and migrainous stroke: risk factors and
prognosis. Neurology 43:2473–2476
24. Henrich JB, Sandercock PAG, Warlow
CP, Jones LN (1986) Stroke and
migraine in the Oxfordshire
Community Stroke Project. J Neurol
233:257–262
25. Adams HP Jr, Kappelle J, Biller J,
Gordon DL, Love BB, Gomez F,
Heffner M (1995) Ischemic stroke in
young adults: experience in 329
patients enrolled in the Iowa Registry
of Stroke in Young Adults. Arch
Neurol 52:491–495

26) Bogousslavsky J, Pierre P (1992)
Ischemic stroke in patients under age
45. Neurol Clin 10:113–124
27. Broderick JP, Swanson JM (1987)
Migraine-related strokes: clinical profile and prognosis in 20 patients. Arch
Neurol 44:868–871
28. Bogousslavsky J, Regli F, van Melle
G, Payot M, Uske A (1988) Migraine
stroke. Neurology 38:223–227
29. Iglesias S, Visy JM, Hubert JB,
Tehindrazanarivelo A, Tzourio C,
Bousser MG (1993) Migraine as a risk
factor for ischemic stroke: a case-control study. Stroke 24:171
30. Linetsky E, Leker RR, Ben-Hur T
(2001) Headache characteristics in
patients after migrainous stroke.
Neurology 57:130–132
31. Hoekstra-van Dalen RA, Cillessen JP,
Kappelle LJ, van Gijn J (1996)
Cerebral infarcts associated with
migraine: clinical features, risk factors
and follow-up. J Neurol 243:511–515
32. Sacquegna T, Andreoli A, Baldrati A,
Lamieri C, Guttman S, de Carolis P, Di
Pasquale G, Pinelli G, Testa C,
Lugaresi E (1989) Ischemic stroke in
young adults: the relevance of migrainous infarction. Cephalalgia 9:255–258
33. Levine SR, Welch KMA, Ewing JR,
Robertson WM (1987) Asymmetric
cerebral blood flow patterns in
migraine. Cephalalgia 7:245–248
34. Lauritzen M, Olesen J (1984) Regional
cerebral blood flow during migraine
attacks by xenon 133 inhalation and
emission tomography. Brain
107:447–461
35. Olesen J (1991) Cerebral and extracranial circulatory disturbances in migraine:
pathophysiological implications.
Cerebrovasc Brain Metab Rev 3:1–28
36. Joseph R, Welch KMA (1987)
Migraine and the platelet: nonspecific
association. Headache 27:375–380
37. Brey RL, Hart RG, Sherman DG,
Tegeler CH (1990) Antiphospholipid
antibodies and cerebral ischemia in
young people. Neurology 40:1190–1196
38. Conard J, Samama MM (2000) Oral
contraceptives, hormone replacement
therapy and hemostasis. Cephalalgia
20:175–182
39. Vandenbroucke JP, Rosing J,
Bloemenkamp KWM, Middeldorp S,
Helmerhorst FM, Bouma BN,
Rosendaal FR (2001) Oral contraceptives and the risk of venous thrombosis. N Engl J Med 344:1527–1535

20

40. Moskowitz MA (1984) The neurobiology of vascular head pain. Ann Neurol
16:157–168
41. Levine SR, Ramadan NM (1993) The
relationship of stroke and migraine. In:
Adams HP (ed) Handbook of crebrovascular diseases. Marcel Dekker,
New York, pp 221–231
42. Del Sette M, Angeli S, Leandri M,
Ferriero G, Bruzzone GL, Finocchi C,
Gandolfo C (1998) Migraine with aura
and right-to-left shunt on transcranial
Doppler: a case-control study.
Cerebrovasc Dis 8:327–330
43. Ciafaloni E, Ricci J, Shanske S,
Moraes CT, Silvestri G, Hirano M,
Simonetti S, Angelini C, Donati MA,
Garcia C (1992) MELAS: clinical features, biochemistry, and molecular
genetics. Ann Neurol 31:391–398
44. Chabriat H, Vahedi K, Iba-Zizen MT,
Joutel A, Nibbio A, Nagy TG, Krebs
MO, Julien J, Dubois B, Ducrocq X
(1995) Clinical spectrum of
CADASIL: study of 7 families. Lancet
346:934–939
45. Mohr JP, Caplan LR, Melski JW,
Goldstein RJ, Duncan GW, Kistler JP,
Pessin MS, Bleich HL (1979) The
Harvard Cooperative Stroke Registry:
a prospective registry. Neurology
28:754–762
46. Edmeads J (1979) The headache of
ischemic cerebrovascular disease.
Headache 19:345–349
47. Portenoy RK, Abissi CJ, Lipton RB,
Berger AR, Mebler MF, Baglivo J,
Solomon S (1984) Headache in cerebrovascular disease. Stroke
15:1009–1012
48. Gorelick PB, Hier DB, Caplan LR,
Langenberg P (1986) Headache in
acute cerebrovascular disease.
Neurology 36:1445–1450
49. Koudstaaal PJ, van Gijn J, Kappelle LJ
(1991) Headache in transient or permanent cerebral ischemia. Stroke
22:754–759
50. Mitsias P, Ramadan NM (1992)
Headache in ischemic cerebrovascular
disease. I. Clinical features.
Cephalalgia 12:269–274

51. Vestergaard K, Andersen G, Nielsen
MI, Jensen TS (1993) Headache in
stroke. Stroke 24:1621–1624
52. Arboix A, Massons J, Oliveres M,
Arribas MP, Titus F (1994) Headache
in acute cerebrovascular disease: a
prospective clinical study in 240
patients. Cephalalgia 14:37–40
53. Ferro JM, Melo TP, Oliviera V,
Salgado AV, Crespo M, Canhao P,
Pinto AN (1995) A multivariate study
of headache associated with ischemic
stroke. Headache 35:315–319
54. Kumral E, Bogousslavsky J, Van Melle
G, Regli F, Pierre P (1995) Headache
at stroke onset: the Lausanne Stroke
Registry. J Neurol Neurosurg
Psychiatry 58:490–492
55. Paciaroni M, Parnetti L, Sarchielli P,
Gallai V (2001) Headache associated
with acute ischemic stroke. J Headache
Pain 2:25–29
56. Salgado AV, Ferro JM (1995)
Headache in lacunar stroke.
Cephalalgia 15:410–413
57. Rasmussen J, Olesen J (1992)
Migraine with aura and migraine without aura: an epidemiological study.
Cephalalgia 12:221–228
58. Jorgensen HS, Jespersen HF,
Nakayama H, Raaschou HO, Olsen TS
(1994) Headache in stroke: the
Copenhagen Stroke Study. Neurology
44:1793–1797
59. Friberg L, Olesen J, Iversen HK,
Sperling B (1991) Migraine pain associated with middle cerebral artery
dilatation: reversal by sumatriptan.
Lancet 338:13–17
60. Olesen J (1991) Clinical and pathological observations in migraine and tension-type headache explained by vascular, supraspinal and myofascial
inputs. Pain 46:125–132
61. Castillo J, Martinez F, Corredera E,
Aldrey JM, Noya M (1995) Amino
acid transmitters in patients with
headache during the acute phase of
cerebrovascular ischemic disease.
Stroke 26:2035–2039

62. Edmeads J (1983) Complicated
migraine and headache in cerebrovascular disease. Neurol Clin 1:385–397
63. Schievink WI (2001) Spontaneous dissection of the carotid and vertebral
arteries. N Engl J Med 344:898–906
64. Silbert PL, Mokri B, Schievink WI
(1995) Headache and neck pain in
spontaneous internal carotid and vertebral artery dissections. Neurology
45:1517–1522
65. Biousse V, D’Anglejan-Chatillon J,
Massiou H, Bousser MG (1994) Head
pain in non-traumatic carotid artery
dissection: a series of 65 patients.
Cephalalgia 14:33–36
66. Cardaioli G, Caso V, Paciaroni M,
Venti M, Parnetti L, Gallai V (1999)
Cefalea e dissecazione delle arterie
cervicali. In: Abstracts Book, XIV
Congress of the Italian Society for the
Study of Headaches, p 144 (abstract)
67. Mitsias P (1997) Head pain and stroke
In: KMA, Caplan LR, Reis DJ, Siesjo
BK, Weir B (eds) Primer on cerebrovascular diseases. Welch Academic
San Diego, pp 333–335
68. Warlow CP, Dennis MS, van Gijn J,
Hankey GJ, Sandercock PAG,
Bamford JM, Wardlaw JM (2001) Is it
a vascular event and where is the
lesion? In: Stroke. A practical guide to
management, 2nd edn. Blackwell
Science, Oxford, pp 28–105
69. Welch KMA, Tatemichi TK, Mohr JP
(1998) Migraine and stroke In: Barnett
HJM, Stein BM, Mohr JP, Yatsu FM
(eds) Stroke: pathophysiology, diagnosis, and management. Churchill
Livingston, New York, pp 845–867
70. Peatfield RC (1987) Can transient
ischemic attacks and classical migraine
always be distinguished? Headache
27:240–243
71. Dennis MS, Warlow CP (1992)
Migraine aura withou headache: transient ischemic attack or not? J Neurol
Neurosurg Psychiatry 55:437–440

