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Abstract
Patent foramen ovale (PFO) is a residue of the foramen ovale, an integral part of the normal fetal circulation. It closes in most of newborns, 
however 25–30% of adults may have it patent. Conditions such as crytpogenic stroke, migraine and vascular headaches or decompres-
sion sickness are strongly related to the presence of PFO. Less frequently acute myocardial infarction, renal infarction or acute mesenteric 
ischemia may also occur. We present a case of a 67‑year‑old man after cerebral ischemic episode, acute myocardial infarction treated 
with primary coronary intervention and pulmonary embolism, who was eventually diagnosed with PFO and factor V Leiden mutation. 
Life‑long anticoagulation was initiated in this patient as a standard‑of‑care. He additionally underwent successful percutaneous PFO 
closure. As a result no subsequent thromboembolic complication occurred in this patient at the follow‑up period. JRCD 2015; 2 (2): 52–55
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Background

Patent foramen ovale (PFO) is a  residue of the  foramen ovale, 
an integral part of the normal fetal circulation [1]. It is an oblique, 
slit‑shaped tunnel formed by two septa, primum and secundum 
[2]. During the intrauterine period its role is to conduct oxygen‑
ated blood from the venal to the arterial part of the circulatory 
system [2]. In 70  to 75% of newborn the  septa become fused by 
the  age of two, however in up to 25  – 30% people of the  adult 
population the  connection remains patent [3]. Reasons for fail‑
ing to close are unknown [4]. Although most often asymptom‑
atic, several clinical conditions are known to be strongly related 
to the presence of a PFO. Crytpogenic stroke, migraine and vas‑
cular headaches or decompression sickness and air embolism are 
the most often observed complications [5,6,7]. Acute myocardial 
infarction as well other forms of paradoxical embolism such as 

renal infarction, acute mesenteric ischemia or fat embolism are 
observed less frequently [8,9].

Case Presentation

67- year old Caucasian man after cerebral ischemic episode, acute 
myocardial infarction and pulmonary embolism was referred to 
our Center for further cardiac evaluation.

In May 2011 he was hospitalized in a county hospital due to sud‑
den loss of consciousness accompanied with right sided hemipa‑
resis and aphasia. Accessory tests revealed ST segments elevation 
in leads V1 to V6 on an electrocardiographic (ECG) study. Brain 
computed tomography (CT) scan showed ischemic lesion located 
in left parietal lobe (Figure 1). Due to laboratory and electrocardio‑
graphic signs of cardiac ischemia coronary angiography was per‑
formed showing a thrombus in the left anterior descending (LAD) 
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branch (Figure 2A). Subsequent revascularization was carried out 
with positive effect of thrombectomy (Figure 2B). Additional com‑
puted tomography angiography (angio‑CT) of pulmonary arteries 
revealed pulmonary embolism (Figure 3). Successful anticoagula‑
tion therapy was initiated and the  patient was discharged home 
with the diagnosis of transient ischemic attack (TIA), acute coro‑
nary syndrome (ACS) and pulmonary embolism (PE).

Due to suspicion of concomitant hypercoagulable condition fur‑
ther investigation was performed. It revealed factor V Leiden muta‑
tion and the patient was put on vitamin K antagonists (VKA) and 
aspirin.

On admission to our Center, he was hemodynamically stable 
with persistent right upper limb dysmetria and ataxia. Holter ECG 
monitoring, ambulatory blood pressure monitoring and tilt table 
test did not reveal any abnormalities. Eventual transesophageal car‑
diac echo (TEE) study was carried out showing PFO present. An ag‑
itated saline contrast injected to right basilic vein during Valsalva 
maneuver proved right‑to‑left shunting across the  PFO (Figure 
4). In order to confirm the hemodynamic significance of the PFO 
shunting a transcranial doppler study (TCD) was performed. Echo 
contrast signals were identified by the typical overloading spike ar‑
tifacts and the examination was considered positive (Figure 5).

Therefore, taking into consideration his passed medical history 
and concomitant condition of thrombophilia related to the factor 
V Leiden mutation, we discussed, whether PFO device closure is 
indicated in this patient as secondary stroke prevention.

Discussion

There has been a growing clinical interest in PFO observed in re‑
cent years. Causal relationship of PFO and ischemic stroke has 

been evaluated in several studies. Around half of young patients 
with cryptogenic stroke have PFO, whereas coexistence of these 
two clinical conditions in general population is rather incidental 
[10,11].

Clinical evaluation towards the presence of PFO should be car‑
ried out in all patients with a paradoxical embolic event, as well as 
in patients with other forms of PFO manifestations.

Presence of PFO in patient with an embolic event should include 
careful assessment of the likelihood that the PFO is causally related 
to the  event including identification of other potential causes of 
thromboembolism and stroke.

Diagnosis of a PFO is made based on an ultrasound technique. 
Several modalities have been adopted for this purpose including 
transthoracic echocardiography (TTE), TEE, TCD or transmitral 
Doppler (TMD). TEE has evolved to be the “gold standard” method 
and as such is most commonly used [12,13]. It has the advantage of 
visualizing the site of the right‑to‑left shunt together with its mor‑

Figure  1.� Brain computed tomography scan. Cerebral ischemia. 
Ischemic lesion in the left parietal lobe (arrow)

Figure 2.� Coronary angiography. A. A  thrombus in the  left anterior 
descending branch (LAD) (arrow). B. Successful thrombectomy (arrow)
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phology and hemodynamic significance. TTE has been found to be 
less sensitive in diagnosing PFO than TEE, although supported by 
detection of right to left bubble passage after intravenous adminis‑
tration of agitated saline contrast on TMD, its utilization becomes 
considerable [14,15] TCD, as a noninvasive tool, is a potential al‑
ternative to TEE, however it evidences the presence of right‑to‑left 
shunt solely without indicating its site [16].

There are several controversies regarding the therapeutic possi‑
bilities for secondary stroke prevention. Medical therapy with an‑
tiplatelet agents or anticoagulation versus surgical or percutaneous 
closure are the most widely discussed treatment options [17].

Rationale for the use of aspirin comes from a few non random‑
ized trials, suggesting its potential benefit and is recommended by 
the 2012 American College of Chest Physicians and the 2011 Amer‑
ican Heart Association/American Stroke Association guidelines 
[18,19,20]. These guidelines, however, do not recommend the use 

of anticoagulants in this group of patients, unless an additional in‑
dication such as hypercoagulable state is present.

The benefits of surgical closure of a PFO in patients with a his‑
tory of stroke are inconclusive [21,22,23]. No randomized trials 
comparing medical therapy have been performed so far. Introduc‑
tion of noninvasive, percutaneous PFO device closure procedures 
has enhanced the research in this filed, although their effectiveness 
in secondary cryptogenic stroke prevention has not yet been es‑
tablished [24]. Competing data regarding the  reduction of stroke 
recurrence rate and potential drawbacks including periprocedural 
vascular complication, new‑onset arrhythmias or device failure are 
still the matter of ongoing debate. Several randomized clinical trials 
and meta‑analyses have not shown clear benefit of this procedure 
[25–30].

Management strategy

Considering the fact that the patient already receives anticoagu‑
lant therapy with VKA we referred to the panel of experts for their 
recommendations before PFO closure. Experts consensus stated, 
that no PFO closure is advisable at  present. Thorough haema‑
tologic evaluation is necessary, in order to constitute the risk of 
thromboembolic episodes. VKA application should be the treat‑
ment of choice.

Several months later the patient was admitted to the Clinic for 
the follow‑up visit. At admission he had no new neurological symp‑
toms or sequent thromboembolic complications. His clinical state 
was good. However, he expressed concerns regarding the decision 
of no PFO device closure. He admitted that he would feel much 
safer if the  procedure was performed. Taking into consideration 
this fact together with his passed medical history and concomitant 
conditions, that is thrombophilia related to the  factor V Leiden 
mutation, we reconsidered indications for the  PFO closure. He 
eventually was qualified for the  PFO closure. The  procedure was 
performed safely. He remains under regular follow‑up without any 
complications.

Figure  3.� Cardiovascular computed thomography. Angiography of 
the pulmonary arteries. Massive pulmonary embolism (arrow)

Figure 5.� Transcranial Doppler. Microbubble artifact (spike) detect-
ed in the middle cerebral artery (arrow)

Figure  4.� Transesophagela echocardiography. Patent foramne ovale 
wiht right‑to‑left shunting (arrow)
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Conclusion

The hypercoagulable state of this patient and the history of throm‑
bosis in situ puts him at  the high risk of thromboembolic con‑
sequences per se, including ischemic stroke. Coexistence of PFO 
increases the likelihood of recurrent strokes. Closure of the PFO, 
being potential source for further formations of thromboembolic 
materials remains uncertain. Therefore, life- long anticoagulation 
therapy is the recommended treatment of choice for this patient.
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