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Hot News



Migraine & Stroke

• Etminan M. et al (BMJ 2005:330:63)
– Meta-analysis of 11 case-control and 3 cohort 

studies
• RR of ischemic stroke 

– 1.8 in migraine without aura
– 2.3 in migraine with aura
– 8.7 in women with migraine + oral 

contraceptive pill



Silent Brain Lesions in Migraineurs
F/50, 10 year history of Migraine



Migraine as a Risk Factor for 
Subclinical Brain Lesions 

Kruit MC et al. JAMA. 2004;291(4):427-34

MRI outcome
Control
(n=140)

Migraine
(n=295)

Migraine 
without aura 

(n=134)

Migraine with 
aura

(n=161)

Any location
Pt with >1 Brain 

infarct
7(5.0%) 24 (8.1%) 9 (6.7%) 15 (9.3%)

No of infarcts 9 51 19 32

Posterior circulation
Pt with brain infarct 1(0.7%) 16(5.4%) 3(2.2.%) 13(8.1%)

No of infarcts 1 33 8 25

from the Genetic Epidemiology of Migraine (GEM) study, a 
population-based survey of Dutch adults aged 20 to 60 years



PFO is More Prevalent in Migraineurs

Cerebrovasc Dis 1998, Del Sette M et al

Subjects RLS +
At rest

RLS + only 
valsalva

total RR (95% CI)

Normal 4/50 (8%) 4/50 (8%) 8/50 (16%)

3.2 (1.4-7.2)
Migraine 9/44 (20.5%) 9/44 (20.5%) 18/44 (41%)

RLS; right to left shunt on TCD



Prevalence of PFO in Migraineurs

Neurology 1999, Anzola GP et al

Patient PFO + (%) RR (95% CI) P-value

Migraine with aura 54/113 (48%) 3.32 (1.74-6.34) 0.003

Migraine without aura 12/53(23%) 1.17 (0.32-4.45) 0.07

Control 5(25%)

Presence of PFO ; assessed by TCD



Migraine & PFO

• PFO; well-known source of paradoxical 
embolism

• Higher prevalence of PFO in migraine
• PFO may cause ischemic stroke and silent 

brain lesions in migraineurs



Migraine-PFO Connection is 
Independent of Sex

Cerebrovasc Dis 2000, Anzola GP, Del Sette M et al



Inheritance of PFO & Migraine with Aura

• 71 relatives of 20 probands with a 
significant sized PFO or ASD on TEE

• Atrial shunt has AD inheritance
• Among proband with MWA, 

– 15 of 21 (71.4%) first relatives with atrial
shunt had MWA, but 3 of 14 (21.4%) without 
shunt had MWA

Wilmshurst PT et al. Heart 2004;90:1315-1320



Migraine & PFO 
Strong genetic association

Wilmshurst PT et al. Heart 2004;90:1315-1320





Neurology 2004;62:1399



• Retrospective analysis
• Among 89 pt who underwent transcatheter closure of 

interatrial shunt
• 42% had migraine before procedure
• Migraine disappeared completely in 75% of MWA and 

31% of MOA
• Remaining 40% had significant improvement

Azarbal B et al. J Am Coll Cardiol. 2005;45(4):489-92



• 162 pt performed transcatheter PFO closure 
in patients with paradoxical cerebral 
embolism

• Active migraine : 35% (57/162)
– Complete resolution of migraine : 56% (28/50)
– Significant reduction : 14%(7 of 50)
– 80% reduction in the mean number of migraine 

episodes/mo

Reisman M. et al. J Am Coll Cardiol. 2005;45(4):493-5



• 131 consecutive Pt with PFO closure due 
to cryptogenic stroke

• 35 (27%) had migraine
• 32 (91%) of 35 migraineurs had either 

complete resolution or significant 
improvement in headache

Am Heart J. 2006;151(4):922.e1-5



MIST Trial Design
Multicenter, randomized, double-blind sham-controlled trial
Migraine with aura : >5attacks/mo
Moderate or large right to left shunt due to PFO



Closure Makes No Difference



Is migraine associated with right-to-left shunt 
a separate disease? Results of the SAM study

No shunt (type 0–I) Shunt (type II–III) P

n 265 195
M/F 65/200 41/154 NS
Age 37.1 ± 11 34.1 ± 10 0.003

Body mass index 23.01 22.43 NS

Migraine onset (age) 21 ± 11 19 ± 9 NS

FHx for migraine, yes/no 173/87 (66%) 140/45 (76%) 0.045

FHx for CVA, yes/no 105/153 81/102 NS

General characteristics of patients with SHUNT and NO SHUNT 

Anzola GP et al. Cephalalgia 2008;28(4):360-366



Is migraine associated with right-to-left shunt 
a separate disease? Results of the SAM study

No shunt (type 0) Shunt (type III) P

n 173 110
M/F 42/131 19/91 NS
Median aura duration, min 20 22 NS

Median aura complexity 2 2 NS

Median pain severity (range 0–3) 3 3 NS

Median n attacks overall* 27 18 0.014

Median n without aura* 12 2 0.011

Relative aura frequency percentage 60 90 0.076

Characteristics of migraine attacks in patients with SHUNT (type III) 
& NO SHUNT (type 0)

The SAM study suggests that the effect of RLS on migraine features is not 
relevant.

Anzola GP et al. Cephalalgia 2008;28(4):360-366



White matter lesions in migraine & RLS: 
a conventional and diffusion MRI study

Presence of WMLs as detected by T2-weighted MRI and MRI-derived metrics in 
migraine patients without RILES and with RILES in migraine with aura

Absence of RLS
n = 44

Presence of RLS
n = 36 P-value

Absence of WMLs (number—%) 17–38.6 14–38.9

Presence of WMLs (number—%) 27–61.4 22–61.1

Number of WMLs (mean ± s.d.) 6.73 ± 16.15 2.39 ± 3.83 0.65*

WML load (mm3) (mean ± s.d.) 228.74 ± 445.88 84.15 ± 153.05 0.41*

No of DWI-hyperintense lesions 0 0

RLS does not increase the likelihood of finding WMLs in migraineurs.

Sette MD et al. Cephalalgia 2008;28(4):376-382



White matter lesions in migraine & RLS: 
a conventional and diffusion MRI study

Vascular risk factors in migraine patients with T2-weighted MRI positive for the 
presence of WMLs vs. patients without MRI-detected lesions 

Absence of WMLs
n = 31

Number (%)

Presence of WMLs
n = 49

Number (%)
P-value

Diabetes mellitus 0 (0) 1 (2) 0.99*
Smoking 8 (25.8) 13 (26.5) 0.99*
Hypercholesterolaemia 2 (6.5) 7 (14.3) 0.47*

Use of oral contraceptives 6 (19.4) 9 (18.4) 0.99*

Family history of stroke/TIA 1 (3.2) 3 (6.1) 0.99*

Coagulation disorders 10 (32.2) 23 (46.9) 0.25*

Body mass index, (kg/m2) 21.89 ± 2.76 22.22 ± 3.06 0.73†

Age, mean ± s.d. (years) 32.52 ± 7.74 39.93 ± 12.91 0.035†

Sette MD et al. Cephalalgia 2008;28(4):376-382



Migraine - PFO
• Does PFO cause migraine?

– Strong association between migraine with aura and 
PFO

– Circumstantial evidences
• Higher prevalence of white matter lesions in migraine
• Higher incidence of stroke in migraine

• Just Association due to Genetic Linkage?
– Failure of clinical trial
– Strong family history



PFO - Ischemic Stroke



Can PFO Cause Ischemic Stroke?

• PFO 
– Potential source of paradoxical embolism
– Prevalence of PFO in healthy : about 20%

• Guilty but Only as a Gang member
– B Meier (JACC 2006;47:446-448)
– Just one of risk factors with low risk 



Cryptogenic Stroke
• Approximately 30-40% of cerebral infarctions 

cannot be classified as strokes of determined 
cause despite a complete diagnostic work-up 

Sacco et al (Ann Neurol 1989)

• Cryptogenic stroke 
– Cerebral infarct due to some form of embolism
– Failure to define a source of embolism

• Presence of PFO in cryptogenic stroke



Relationship of Cryptogenic Stroke of with 
PFO among Young Patients

N Age PFO
(Cryptogenic)

PFO
(Control)

p

Lechat 26 <55 54% 10% <0.001

Webster 34 <40 56% 15% <0.001

Cabanes 64 <55 56% 18% <0.001

De Belder 39 <55 13% 3% <0.001

Di Tullio 21 <55 47% 4% <0.001

Hausmann 18 <40 50% 11% <0.001

Total 202 46% 11%(29/271) <0.001



Relationship of Cryptogenic Stroke of with 
PFO among Old Patients

N Age PFO
(Cryptogenic)

PFO
(Control)

p

De Belder 64 >55 20% 5% <0.001

Di Tullio 2434 >55 38% 8% <0.001

Hausmann 20 >40 15% 23% N.S

Jones 57 >55 18% 16% N.S.

Total 165 21% 15%(61/414)



N Engl J Med 2007;357:2262-8



Define Causal Relationship

• Association of PFO and Stroke 
– Yes, just by case – control study
– Increased prevalence of PFO among young 

stroke (less 55 yo) compared with stroke-free 
control (OR, 5.01; 95% CI 3.24-7.75)

– Overell JR, Neurology 2000;55:1172-1179
• Plausible mechanism 

– Yes, paradoxical embolism

Meacham III, R. R. et al. Arch Intern Med 1998;158:438-448.

Impending 
paradoxicalembolism



Recurrent Stroke with PFO & ASA

Mas JL. NEJM 2001;345:1740-1746

Risk of recurrent stroke 2.3%

Risk of recurrent stroke 4.2%

Risk of recurrent stroke 15.2%

Among 581 pt (18-55yo) with cryptogenic stroke



PFO in Cryptogenic Stroke Study (PICSS)
630 stroke patients with TEE randomly assigned into warfarin or aspirin 
group

On medical therapy, the presence of PFO in stroke pt did not increase the 
chance of event regardless of PFO size or ASA

Circulation 2002;105:2625-31

Cumulative risk of recurrent stroke or death



Stroke 2004;35:803-804



Closure is Best Option : Yes
• Warfarin is conventional medical therapy for 

PFO without hard evidences
• Warfarin carries 1% per year risk of significant 

hemorrhage
• Percutaneous PFO closure has a very low 

serious complication rate (<1%)
• Long-term durability of devices is excellent
• Psychological aspect of the patients



Closure is Best Option : No

• There are no evidences for a relationship 
between PFO and stroke

• Two study just showed the presence of PFO did 
not increase the risk of stroke

• PFO is only one of risk factors of ischemic stroke.



Time to Perform RCTs to Prove 
the Benefits of PFO Closure in 

Cryptogenic Stroke


