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Researchers have taken attention of the correlation between pat-
ent foramen ovale (PFO) and migraines, particularly migraines
with aura. Multiple studies, especially in individuals with migraine
with aura, have linked right-to-left shunt to migraine.! Migraine
sufferers with aura had a greater incidence of PFO than migraine
without aura and non migraine patients, and are 4.5 times more
likely to experience a >50% decrease in migraine frequency fol-
lowing PFO closure.? Therefore, it has become crucial for cardi-
ologists to focus on PFO diagnosis and therapy, 2 areas that have
previously gotten limited attention. However, despite the fact that
eliminating migraine’s underlying cause may benefit these gradu-
ally pathological processes, there has been no clinical confirma-
tion of the effectiveness of catheter closure of PFOs for migraine
compared to medication therapy.>* In this report, we discuss the
case of a 47-year-old female who suffered from migraines with
aura and was discovered to have a PFO, who was effectively
treated with PFO closure and had satisfactory clinical results.
Written informed consent was obtained from the patient who par-
ticipated in this study.

A 47-year-old female who complained of recurrent headache
before admission to the hospital. The headache was located at the
right regions, pulsated, and aggravated by physical activity. The
headache is described as throbbing, and outward expanding in
nature. The headache is also accompanied by episodic syncope,
and was not accompanied by disturbances in vision, sensation, or
speech. These symptoms occurred twice in a month. The patient
was then hospitalized for further examination and treatment.

The vital signs are all within normal range and the remaining
physical examination was normal. The laboratory data showed no
abnormalities. The patient then had further examinations. Brain
magnetic resonance imaging (MRI) and magnetic resonance
angiogram showed no abnormal findings. Considering that PFO
has been linked to an increased risk of migraine, a transesophageal
echocardiogram (TEE) was carried out. From the TEE examination
there was a complete opacification of left heart chamber (classi-
fied as grade IV) which strongly suggest the presence of a PFO. In
light of all the investigation results, this PFO was recognized as the
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culprit of the patient’s headaches and syncope episodes. This led
to the decision to perform a PFO closure for the patient. Detailed
explanations of the patient’s disease, treatment program, progno-
sis, and cost were given.

The PFO closure procedure was performed under general anes-
thesia, right femoral vein was punctured after 2% Lidocaine SC
injection. Multipurpose angiographic (MPA) catheter was inserted
to left atrium (LA) without difficulty, then inserted to left superior
pulmonary vein (LSPV). Occlutech Guide Wire J3-FC was inserted
to LSPV, Occlutech Delivery Set 9F was inserted to the LA. Patent
foramen ovale occluder Occlutech Figulla Flex-1l 18/16 9F was
inserted to delivery set and LA disc was deployed in the LA side
then the right atrium (RA) disc was deployed in RA side after pull-
ing the deliver set gently. PFO was stable in the right position eval-
uated by fluoroscopy and TEE (Figure 1). The delivery cable was
detached from PFO occluder. The procedure finished and catheter
was pulled out. The patient was stable on return to inpatient for
close observation.

Figure 1. The fluoroscopic image during patent foramen ovale
closure, both side disks in the appropriate locations.
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The PFO closure was successful, another evaluation with TEE
showed a good result. There was also significant improvement of
headache without any episodic migraine, the patient was then dis-
charged. At an active 1-month follow-up, the patient reported no
more migraine attacks or symptoms. No changes in medication
were made throughout the follow-up.

Migraine is not just a severe headache but also a functional
handicap that impedes a person’s ability to work and engage in
regular social activities. We described a case of a female who
suffered from migraine with aura and diagnosed later with PFO,
and treated with PFO closure, which significantly reduced her
migraine severity. Studies have shown that individuals with PFOs
had a 3.2 times greater risk of experiencing migraine with aura
than those without PFO, and that PFOs are present in around 50%
of patients with migraine with aura.”> The headache reported as
throbbing or pulsatile, followed by episodes of syncope, led to the
diagnosis of migraine with aura in this patient. Aura is experienced
in around 25% of migraine patients. Aura may precede or accom-
pany a headache. Auras may be perceived in a variety of ways,
including visually, auditorily, somatically, and motorically. ©

Transesophageal echocardiogram was the diagnostic tool that
confirmed the PFO. Based on TEE, PFO grades are divided into
4 categories: grade 1 (fewer than 5 bubbles), grade 2 (6-25 bub-
bles), grade 3 (25 or more), and grade 4. (visualization of the entire
heart chamber).? Based on the TEE examination, we discovered
a grade IV of PFO in this patient. Transthoracic echocardiogram,
TEE, and transcranial Doppler ultrasonography are all echocardio-
graphic procedures that may be used to diagnose a PFO shunt.
Transesophageal echocardiogram is most typically utilized for
PFO diagnosis because to its greater picture quality and ability to
distinguish the site of shunting.”

In a recent meta-analysis, researchers identified many poten-
tial pathways which people with PFO may be predisposed to
developing migraines. First, right-to-left shunt may let serotonin
or other vasoactive substances like neurotransmitters or endo-
thelin go across the lungs instead of being broken down by lung
monoamine oxidase and enter the cerebral circulation directly.®
Because significant levels of serotonin are accessible to the brain,
this may result in trigeminal and cerebrovascular activation.
Furthermore, subclinical emboli across a PFO might be the cause
of migraine, particularly migraine with aura. In addition, the visual
aura and accompanying headache were caused by paradoxical
emboli deposited into the occipital region.? In addition, the lower
blood oxygen saturation and hypoxia caused by a right-to-left
shunt enhance the production of plasminogen activator 1, which
in turn inhibits fibrinolysis and raises the risk of microemboliza-
tion. Migraines are not the only thing that may happen when your
brain does not get enough oxygen. Seventy-five percent of those
with PFO who get migraines also have a large shunt, whereas
25% have a small shunt. A higher prevalence of persistent PFO
and large PFO was seen in migraine patients who also had aura.'®

A polling done by the American Headache Society found that
almost 50% of respondents were in favor of using invasive pro-
cedures (PFO closure or neurostimulator) to alleviate persistent
headache."" Moreover, a combined analysis of the PRIMA and
PREMIUM studies indicated that PFO closure led to statistically
significant decreases in monthly migraine days, monthly migraine
attacks, also increase the amount of patients who experienced a
complete omission of migraines.'>"3

A percutaneous PFO closure employs atrial septal occlusion
devices and is performed via catheter. Here, we employ a PFO
occluder called the Occlutech Figulla Flex-1l. The Occlutech
Figulla Flex-Il, a PFO closure device, has been shown to be safe for
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use in clinical settings and to have high structural effectiveness in
the OPPOSE research.™ Significant adverse events were rare, and
the 6-month closure rate was comparable to those of other devices
available. Significant vascular complications and major adverse
device events are 2 types of problems that may arise as a result
adverse events of using a medical device. Possible major vascular
complications related to the closure devices include >5 cm access
site hematoma, false aneurysm, arteriovenous fistula, retroperito-
neal hemorrhage, peripheral ischemia, procedure-related transfu-
sion, or necessary for vascular surgical repair. However, the studies
showed that none of these problems were severe enough to result
in permanent morbidity for any of the patients.' Our patient had
no complications from the PFO closure treatment and was in a
stable condition afterward.

In addition, some studies have shown the effects of antiplate-
let as an alternative medications on PFO linked with migraine,
which makes sense given that an impaired coagulation mecha-
nism, leading to the production of “micro-embolisms,” may also
be one of the primary causes of migraine. Migraine patients ben-
efited similarly from antiplatelet medication and PFO closure,
leading researchers to hypothesize that venous platelet activation
or aggregation, in which small emboli trigger migraines, plays a
role in migraine pathophysiology. The subsequent prospective trial
confirmed that Ticagrelor treatment decreased migraine frequency
in certain PFO patients.'?

Reducing migraine severity and functional impairment are the
desired outcomes of PFO closure. It is also important to consider
the potential therapeutic benefits of closure, which may include a
decrease in paradoxical embolic sequelae such ischemic stroke,
myocardial infarction, and cognitive impairment.’® Our patient’s
functional activity and quality of life both increased as her head-
aches subsided, and she no longer had any episodes of migraine.

The risk of migraine with aura was higher in PFO patients,
which can safely treated with PFO closure. Cardiologists should
prioritize PFO screening and therapy for migraine sufferers.
Transesophageal echocardiogram is commonly performed for PFO
diagnosis because to its superior image quality and ability to iden-
tify the shunting location. Patent foramen ovale closure has the
potential therapeutic advantages of reducing paradoxical embolic
sequelae such ischemic stroke, myocardial infarction, and cogni-
tive impairment.
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