
mia (35%) than in controls 
(8%). Anzola and colleagues 
performed a case-control 
study of 113 consecutive pa-
tients with migraine with aura, 
53 patients with migraine 
without aura and 25 age-
matched nonmigraine indi-
viduals; the prevalence of PFO 
was significantly higher in pa-
tients with migraine with aura 
(48%) compared with patients 
with migraine without aura 
(23%) and controls (20%).  
A coincidence of two condi-
tions, however, does not ne-
cessarily imply a causal rela-
tionship. Moreover, it is diffi-
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Cardiac embolism is the most 
frequent cause of ischemic 
stroke in hospital-based and 
population-based registers. 
Patent foramen ovale (PFO) 
with and without atrial septal 
aneurysm (ASA) has been re-
cognized as a potential risk 
factor for ischemic stroke. 
Besides paradoxical embolism 
from small thrombi that arise 
in the venous system and car-
diac thrombus formation se-
condary to PFO/ASA-related 
cardiac arrhythmia, another 

Patent foramen ovale and 
migraine: no reason to intervene 

An inter-university centre for the 
study of  headache in Italy 

U CADH (University Centre 
for Adaptive Disorders 

and Headache) was founded 
in 1988 as an offshoot and 
extension of the Centro Ce-
falee e Circolazione Encefalica 
which, founded by Prof. 
Giuseppe Nappi in 1969, had 
been active at the University 
of Pavia since the late 1960s. 
UCADH is the result of the 

increasing interest in the field 
of headache in Italy and in the 
world over the past two de-
cades. Initially, UCADH was 
made up of 4 sections from 3 
universities (Pavia, Modena I, 
Parma, Modena II), today it 
has 11 sections from a total of 
9 universities. The aim of 
UCADH was to create a multid-
isciplinary structure that might 

further the integration of the 
scientific experience of se-
veral Italian groups working in 
the field of headache and 
other functional neurological 
diseases. Advances in techno-
logy, with the development of 
more and more sophisticated 
techniques, had indeed drawn 
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likely ischemic stroke cause is 
thrombus formation in the 
PFO. 
Several studies have investi-
gated a possible link between 
PFO and migraine. Del Sette et 
al. compared 44 patients with 
migraine with aura, 73 pa-
tients less than 50 years of 
age with focal cerebral ische-
mia, with 50 control indivi-
duals without cerebrovascular 
disease nor migraine using 
transcranial Doppler. The 
prevalence of right-to-left 
shunt was significantly higher 
in patients with migraine with 
aura (41%) and cerebral ische-
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cult to imagine how PFO 
should lead to a migraine 
attack with aura a neural 
event in the occipital cortex 
caused by spreading depres-
sion. Even if small emboli 
arise from a PFO, these 
would travel preferentially 
into the anterior circulation 
rather than into the posterior 
cerebral artery. A recent 
family study indicated that 
migraine with aura and car-
diac right-left shunts are 
inhe-rited in a dominant 
pattern. 
Should PFOs be closed? 
Even if we assume there is a 
causal relationship between 
PFO and migraine, closure of 
PFO should then result in 
migraine improvement. To 
date, one randomized con-
trolled prospective trial has 
been performed (MIST) and 
failed its primary outcome 
measure. The trial compared 

transcutaneous PFO closure 
in patients with migraine 
with aura compared to a 
sham procedure. In a retro-
spective study, 215 stroke 
patients with PFO were e-
xamined and underwent 
closure of PFO as a secon-
dary prevention measure. A 
year later, patients were 
asked about their migraine 
frequency before and after 
PFO closure to determine 
whether this intervention 
affected migraine attacks. 
Patients with a PFO and a 
history of stroke had higher 
migraine prevalence (22%) 
than the general population 
(10%). In patients with mi-
graine with aura, percutane-
ous PFO closure  reduced the 
frequency of migraine at-
tacks by 54% and in patients 

with migraine without aura 
by 62%. PFO closure did not 
have a statistically signifi-

cant effect on headache 
frequency in patients with 
nonmigraine headaches. 
Several other retrospective 
studies found a similar rela-
tionship between PFO clo-
sure and migraine improve-
ment. However, all these 
studies had major limita-
tions. First, despite migraine 
improving spontaneously 
with age, no study had a 
control group. Second, the 
high placebo response can 
reduce the frequency of mi-
graine by up to 70%. Third, 
after PFO closure, most pa-
tients received aspirin or 
clopidogrel both of which 
have a modest migraine 
prophylactic activity, at least 
in men. Fourth, retrospective 
collection of headache data 
is highly unreliable; recall 
bias has a major influence 

attention to the need for a 
close link between various 
university centres, each 
equipped with structures 
and facilities able to deal 
with a common group of 
scientific issues, enabling 
them to adopt a different, 
multi-integrated approach. 
From its very beginning, 
UCADH has acted as a net-
work, pooling some of the 
best Italian university cen-
tres in order to make the 
best use of human and te-
chnological resources. All 

this with the aim of encou-
raging experimental and 
clinical studies in the field of 
the physiological and patho-
logical adaptation of various 
body functions to internal/
external environmental 
changes. The Centre's obje-
ctives are pursued through a 
policy of spreading scientific 
knowledge, organizing con-
ferences and seminars, pro-
moting and co-ordinating the 
activities of the external in-
vestigators who collaborate 
with the Centre, submitting 
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and implementing projects 
of basic, applied and goal-
oriented research, and sup-
porting and participating in 
the scientific and research 
activities of public and/or 
p r i v a t e  i n s t i t u t i o n s . 
h t tp : //www.ce fa lea . i t /
ucadh.cfm 
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on the results. Furthermore, the 
most recent study observed 
that as many patients improve 
from migraine as develop new 
onset migraine after PFO clo-
sure. In addition it has to be 
considered that PFO closure 
has a small but relevant inci-
dence of serious adverse 
events including stroke, pericar-
dial tamponade, atrial fibrilla-
tion or death.  
Thus, to date there is insuffi-

cient evidence on the hypothe-
sis that migraine frequency is 
improved by PFO closure. Pro-
perly conducted, prospective 
studies in migraine patients 
including control groups with 
other or no headaches are 
needed. Until then PFO closure 
should not be used for the pro-
phylaxis of migraine outside of 
randomized controlled trials.  
On behalf of the EHF 
Executive Commitee 


