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CLINICAL COMMUNICATION TO THE EDITOR
Table Oxygen saturations pre and post-PFO closure
Platypnea-Orthodeoxia Syndrome:
From Gastroesophageal Reflux
to Hypoxemia

To the Editor:
Platypnea-orthodeoxia syndrome is a rare phenomenon

characterized by dyspnea and hypoxemia on sitting or standing
that improves in the recumbent position. It has been associated
with an intracardiac shunt, pulmonary vascular shunt,
ventilation-perfusion mismatch, or a combination of these.1

We present a case of new-onset platypnea-orthodeoxia
syndrome in a woman after elective laparoscopic Nissen
fundoplication.

CASE SUMMARY
A 53-year-old woman was referred for unexplained hypoxia.
She had a history of mild chronic obstructive pulmonary dis-
ease, chronic pancreatitis, Behcet’s disease on daily predni-
sone, migraine with aura (diagnosed at the age of 20 years),
cryptogenic stroke (age 50 years), and hiatal hernia status,
post-Nissen fundoplication 7 months ago. The patient reported
dyspnea on exertion for several months after surgery and was
found to have an oxygen saturation of 78% by pulse oximeter.
She was treated with continuous nasal oxygen at 2 L/min.

Pulmonary function testing demonstrated mild airway
disease. Chest x-ray and computed tomography pulmonary
angiogram were unremarkable. The patient described a 7-
month history of dyspnea that was worse on sitting and
standing with improvement when lying flat. The patient’s
room air oxygen saturations were 96% while supine, 83% on
sitting, and 80% on standing. A transthoracic echocardiogram
with bubble study revealed normal left and right ventricular
size and function, normal right-sided pressures, but immedi-
ate opacification of the left atrium after intravenous saline
injection, consistent with a large intracardiac shunt. A trans-
esophageal echocardiogram bubble study demonstrated the
presence of a patent foramen ovale. The patient underwent
percutaneous patent foramen ovale closure with a 30-mm
Cardioform device (WL Gore & Associates Inc, Newark,
Funding: None.
Conflict of Interest: JMT is a consultant for St Jude Medical (St Paul,

Minn) and WL Gore & Associates Inc (Newark, Del).
Authorship: All authors had access to the data and played a role in

writing this manuscript.
Requests for reprints should be addressed to Ninel Hovnanians, MD,

Albert Einstein College of Medicine (Jacobi Program), 1400 Pelham
Parkway S, Bronx, NY 10461.

E-mail address: nhovnanian@yahoo.com

0002-9343/$ -see front matter Published by Elsevier Inc.
Del) under intracardiac echocardiogram and fluoroscopic
guidance. One day after closure, her oxygen saturations were
98% lying flat and 95% sitting upright. She was able to
complete a 6-minute walk test with minimal dyspnea and
only transient decreases in her oxygen saturation to 88%
(Table). Both postprocedure intracardiac echocardiogram and
transthoracic echocardiogram showed no residual right-to-left
shunting. She no longer required supplemental oxygen.

DISCUSSION
To date, there have been only 3 prior reports of platypnea-
orthodeoxia syndrome as a complication of Nissen fundopli-
cation.2-4 Although patent foramen ovale is present in 20% to
25% of the adult population, it is rarely associated with
platypnea-orthodeoxia syndrome.5 Some of the possible
pathophysiologies that can lead to right-to-left shunting through
an existing patent foramen ovale after surgery are (a) creation of a
pneumoperitoneumduring laparoscopy causes an upward shift of
the diaphragm, increasing right atrial pressures, which can pre-
cipitate shunting; (b) elevated right hemidiaphragm, due to
phrenic nerve injury during the surgery, can cause right atrial
distortion and redirection of inferior vena cava flow to the fossa
ovalis with an increase in right atrial pressure; (c) after pneumo-
nectomy,mediastinal remodelingcauses right atrial stretchingand
mechanical distortion of the fossa ovalis, which can lead to
preferentialflowdirected fromthe inferiorvenacava into the fossa
ovalis.3 In our patient, a change in the position of the atrial septum
due to surgical manipulation of the diaphragm and shifting of the
mediastinal contents, may have precipitated the right-to-left
shunting and subsequent platypnea-orthodeoxia syndrome.

CONCLUSIONS
Given that patent foramen ovale is common, there should be
a clinical suspicion for platypnea-orthodeoxia syndrome in
patients presenting with unexplained hypoxia after thoracic
Supine
(SpO2)

Sitting
(SpO2)

Standing
(SpO2)

6-Minute Walk
Test (SpO2)

Pre-PFO
closure (%)

96 83 80 78*

Post-PFO
Closure (%)

98 95 95 88†

PFO ¼ patent foramen ovale; SpO2 ¼ arterial oxygen saturation.
*Tolerated only first 30 seconds of 6-minute walk test.
†Tolerated full 6-minute walk test.
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or upper abdominal surgery. Successful closure of the patent
foramen ovale may resolve symptomatic postural dyspnea
and profound hypoxemia, as it did in our patient.
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