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Percutaneous patent foramen ovale closure for
hypoxaemia at the age of 73: a case report
showing immediate benefit
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Approximately 25% of the general population has a patent foramen ovale (PFO) that remains asymptomatic in the vast majority.

Right-to-left shunt (RLS)-mediated hypoxaemia is a rare associated condition of PFO.

This report describes a case of percutaneous PFO closure for hypoxaemia in a 73-year-old patient showing immediate clinical bene-
fit. She experienced progressive dyspnoea on exertion requiring oxygen therapy. SaO2 was 87% at rest without oxygen therapy,
which increased to 98% after percutaneous PFO closure.

Most PFOs remain clinically insignificant but RLS-mediated hypoxaemia is a rare phenomenon that can occur even at advanced age.
Percutaneous PFO closure is a safe and effective therapy option that provides immediate improvement of hypoxaemia.

Patent foramen ovale ® Hypoxaemia ® Right-to-left shunt e Percutaneous closure e Case report

9.7 Adult congenital heart disease ® 2.1 Imaging modalities

e To recognize right-to-left shunt-mediated hypoxaemia as a rare complication of patent foramen ovale (PFO).
e To demonstrate that percutaneous PFO closure can provide rapid resolution of hypoxaemia even in patients with advanced age.

asymptomatic but there are several associated conditions including
stroke, migraine, decompression illness, and platypnoea—orthodeoxia

The foramen ovale plays a crucial part in the foetal blood circulation. syndrome.1 Aless familiar related condition is hypoxaemia based on ar-

After birth, the pulmonary vascular resistance drops and the left atrial
pressure rises leading to fusion of the opposing septa in ~75% of the
population. In the remaining 25%, fusion of the septa is incomplete re-
sulting in a patent foramen ovale (PFO)." The vast majority remains

terial deoxygenation due to a raise in right-sided cardiac pressure that
may create a right-to-left shunt (RLS) through the PFO. We present a
case of percutaneous PFO closure for hypoxaemia in a 73-year-old pa-
tient showing immediate clinical benefit.
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Summary figure

Documented PFO on contrast TTE with large right-to-left shunt

CVA of the left insular cortex (fully recovered without sequelae)

- Saturation at rest was 88% (92% with 4L oxygen therapy)
- Saturation during exercise was 80% without oxygen therapy

Percutaneous PFO closure for hypoxemia with immediate

improvement of Sa02 to 98% without oxygen therapy

- Saturation at rest was 97% without oxygen therapy

Date Event
2010
05-2022
06-2022 Progressive dyspnoea during exercise
- 5002 was 87% without oxygen therapy
09-2022
10-2022 No experience of dyspnoea
- Normal exercise tolerance
05-2023

Stable situation without dyspnoea, contrast TTE showed a small

residual right-to-left shunt

CVA, cerebrovascular accident; PFO, patent foramen ovale; Sa02, arterial oxygen
saturation; TTE, transthoracic echocardiography

Case presentation

A 73-year-old woman known with a documented PFO in 2010 on
contrast echocardiography and a recent cerebrovascular accident of
the left insular cortex in 2022 was referred to our outpatient clinic
for hypoxaemia due to right-to-left shunting. During the recent hospital
stay, computed tomography excluded pulmonary embolism or pneu-
monia. At the outpatient clinic, she experienced progressive shortness
of breath for the last 6 months during exercise but not at rest. At phys-
ical examination, her blood pressure was 113/83 mmHg, heart rate
90 b.p.m., and saturation 88% at rest (92% with 4 L of oxygen therapy,
no difference between upright and supine position). During exercise,
the saturation decreased to 80% without oxygen therapy. There
were no other abnormal findings during the pulmonary examination.
Additional laboratory tests did not reveal a liver- or autoimmune-
mediated disease. Right heart catheterization was performed in supine
position and in rest, which showed a normal capillary wedge pressure
(6 mmHg), pulmonary artery pressure (mean 12 mmHg), right atrium
pressure (6 mmHg), cardiac output (5.3 L/min), and pulmonary vascular
resistance (91 dyn'sicm®). The arterial oxygen saturation (5a02)
was 87% without oxygen therapy. Transthoracic echocardiography
revealed a normal function and dimensions of the left ventricle, a
moderately reduced right ventricle function with normal dimensions,
and mild dilatation of the aortic root (42 mm) with mild aortic regurgi-
tation. There was a floppy interatrial septum (Figure 1) and after injec-
tion of agitated saline contrast, a large RLS (>25 bubbles) was noted
suspicious for a PFO (Figure 2 and Supplementary material online,
Video 1).

Our multidisciplinary team advised percutaneous PFO closure for
hypoxaemia requiring oxygen therapy in absence of pulmonary hyperten-
sion, pulmonary disease, or emboli. The closure was performed under
general anaesthesia with transoesophageal echocardiography guidance.
Balloon sizing measured a defect of 16 mm (Figure 3). Patent foramen

ovale closure was performed using a 30 mm Amplatzer™ PFO occluder
device (Abbott, Chicago, IL, USA) where after no residual shunt was ob-
served by agitated saline at the end of the procedure. Immediately post-
procedure, the SaO?2 increased above 95% and the oxygen therapy was
discontinued after which the SaO2 was 98%. At 6-week follow-up, the pa-
tients’ saturation was 97% and she had a normal exercise tolerance. Six
months after the procedure, the patients’ situation was stable, she did
not experience any dyspnoea, and transthoracic echocardiography with
contrast bubble study showed a small residual RLS.

Discussion

Arterial hypoxaemia is defined as a SaO2 < 90% or arterial oxygen
pressure < 60 mmHg with or without cyanosis. The main symptom
is exertional or resting dyspnoea, and there are several known causes
including platypnoea—orthodeoxia syndrome, obstructive sleep apnoea
syndrome, chronic obstructive pulmonary disease, exercise desatur-
ation, and high-altitude pulmonary oedema. In a recent meta-analysis
including five studies, PFO closure in desaturation syndromes showed
a significant increase in SaO2 of 9.8% (95% Cl: 7.1-12.5%) in exercise
desaturation and 9.6% (95% ClI: 5.7-13.5%) in platypnoea—orthodeoxia
syndrome.2 Moreover, percutaneous PFO closure has proved to be
successful in selected patients with underlying pulmonary diseases.®
In addition, several case series showed that percutaneous PFO closure
is a safe and effective therapy for resolving RLS-mediated hypoxaemia
with rapid improvement of 10% SaO2 and complete resolution in four
patients with unique underlying diseases (1X hemi diaphragmatic
paralysis, 1x Ebstein anomaly and history of ascending aortic aneurysm
repair, 1X tricuspid flail leaflet with hypermobile interatrial septum and
iatrogenic right phrenic-nerve palsy, 1x valve-in-valve TAVR).” In our
case, closure of the PFO showed immediate increase in arterial oxygen
saturation and the exercise performance was restored.
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PFO closure for hypoxaemia at advanced age

Transthoracic echocardiography of the PFO with a hypermobile atrial septum.

Transthoracic echocardiography of the PFO with Doppler and agitated saline contrast (bubble study).

The European position paper on the management of PFO in arterial
deoxygenation syndromes recommends to: (i) individually assess and
weigh the role of all factors involved in the desaturation syndrome,
(i) obtain invasive evidence of the PFO role if possible, and (iii) when
appropriate, propose PFO closure with shared decision-making
underscoring the lack of evidence. Furthermore, it advises to not rou-
tinely close the PFO, especially in the presence of severe chronic
pulmonary hypertension or without clear evidence of a crucial role in
desaturation.”

The guidelines from the Society of Cardiovascular Angiography and
Interventions (SCAI) suggest PFO closure for platypnoea—orthodeoxia
syndrome with a conditional recommendation and a very low certainty
of evidence, based on the improvement of oxygenation and quality of

life in the majority of patients who underwent PFO closure.® The
SCAI guidelines have no specific recommendations on PFO closure
for non-platypnoea—orthodeoxia syndrome hypoxaemia and encour-
age future research for these conditions.

Since our patient experienced symptoms of hypoxaemia, we per-
formed multiple tests and invasive measurements in accordance with
the European position paper and SCAI guidelines, to analyse the desat-
uration syndrome and the role of the PFO, and to exclude pulmonary
hypertension, pulmonary disease, or emboli before considering percu-
taneous PFO closure to relieve the symptoms. However, the exact
mechanism of the hypoxaemia in our patient is not completely under-
stood as platypnoea—orthodeoxia syndrome was excluded. We postu-
lated that her symptoms might be related to the growth of the aortic
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Figure 3 Procedural angiography of the PFO with balloon sizing and the final result of the implanted PFO occluder.

root 34 mm in 2013 to 43 mm in 2022 together with a decrease in her
body height from 168 cm in 2010 to 159 in 2022. This may have chan-
ged the position of the atrial septum relative to the aortic root and
thereby affected the RLS size, i.e. opened up the PFO.

Conclusion

Most PFOs remain clinically insignificant but RLS-mediated hypoxaemia
is a rare phenomenon that can occur even at advanced age. It is import-
ant to perform a thorough work-up with imaging modalities, functional
tests, and invasive measurements to analyse the role of PFO and ex-
clude underlying mechanisms and pulmonary diseases. Percutaneous
PFO closure is a safe and effective therapy option that provides imme-
diate improvement of hypoxaemia.
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