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Background Platypnoea—orthodeoxia syndrome (POS) is an uncommon condition characterized by dyspnoea and arterial desat-

uration in the standing or sitting position that improves in the supine position.

Case summary  We report two cases of POS caused by an atrial septal defect (ASD) and a patent foramen ovale (PFO). Both cases
reported a recent decrease in body weight of more than 10kg in a short time period. Transoesophageal echocardi-
ography (TOE) with agitated saline bubble study revealed and a large amount of contrast bubble through the ASD
(Patient 1) or the PFO (Patient 2) from the right atrium to the left atrium in the sitting position. Both patients
were diagnosed by the finding of positional dyspnoea and the results of TOE using agitated saline bubble contrast.

Discussion Taken together, their presentations suggest that weight loss in a short time period could be a pathogenic factor for
POS.
Keywords Platypnoea-orthodeoxia syndrome o Weight loss ® Patent foramen ovale e Atrial septal defect ¢ Continuous

positive airway pressure e Case report

Learning points

® The development of cardiac platypnoea—orthodeoxia syndrome (POS) needs both anatomical factor and acquired functional factor.

® Weight loss in a short time period could be associated with the right-to-left shunt in patients with patent foramen ovale or atrial septal
defect.

® Recognize the potential benefit of continuous positive airway pressure in patients with cardiac POS without elevated right atrial pressure.

Introduction

Platypnoea—orthodeoxia syndrome (POS) is an uncommon condi-
tion defined by dyspnoea and hypoxaemia in the standing or sitting
position that improves when patients move to the supine pos-
ition." Although there are several aetiologies, the pathophysiology
by which intracardiac abnormalities may cause POS remains poorly
understood. The onset of POS must require an acquired factor in

addition to an intracardiac abnormality, because positional dys-
pnoea is not present at birth—it occurs decades later. Although
several contributing factors have been reported, there are no
reports indicating an association between POS and weight loss.”™
We report herein two women—one with an atrial septal defect
(ASD) and the other with a patent foramen ovale (PFO)—who
experienced POS after a decrease in body weight of more than
10kg over several months.
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Timeline

Casel
July 2018

Laparoscopic total gastrectomy for gastric cancer

Body weight 62.9 kg (BMI 33.6 kg/m®)

Normmal percutaneous oxygen saturation (SpO2) and no shortness of breath

Early October 2018

Positional dyspnoea

Body weight 44.8 kg (BMI 23.9 kg/m?)

No pulmonary hypertension

Secundum atrial septal defect (ASD) and position the right-to-left shunt

Mid October 2018

Three weeks after surgery

Case2
October 2019

Surgical repair of ASD

Discharge with no dyspnoea and normal SpO2 on room air in the sitting position

Treatment for cerebral abscess

Body weight 52.6 kg (BMI 19.8 kg/m?)

Mid April 2020
Late April 2020

Discharge without dyspnoea or hypoxaemia

Dyspnoea in the sitting position

No pulmonary hypertension

Early May 2020

Dyspnoea and hypoxaemia in both the sitting and supine positions

Body weight 42.5 kg (BMI 16.0 kg/m*)

Patent foramen ovale (PFO)and the right-to-left shunt in both the sitting and left lateral decubitus

Mid May 2020

One week after the procedure

Percutaneous transcatheter closure of the PFO

Discharge with normal SpO2 on room air in the sitting and supine positions

Case series

Patient 1

A 79-year-old woman was admitted to our hospital after reporting
several days of positional dyspnoea. She had no previous arrhythmias
including atrial fibrillation. Her regular medication consisted of edox-
aban (30 mg once a day), azosemide (30 mg once a day), and spirono-
lactone (25mg once a day). She had a history of gastric cancer
without metastasis for which she underwent laparoscopic total gas-
trectomy as curative approach at our hospital 3 months prior. During
the previous admission, she had normal percutaneous oxygen satur-
ation (SpO,) and no shortness of breath. Over the course of
3 months after surgery, her body weight decreased from 62.9 kg to
44.8kg and body mass index (BMI) 33.6 kg/m” to 23.9 kg/m”.

At the time of the current admission, her cardiopulmonary physic-
al examination was normal. Her SpO, on 10L/min supplementary
oxygen was 93% with a mask while supine and 77% while sitting.
Arterial blood gas obtained in the recumbent position revealed a pH
of 7.523, a partial pressure of carbon dioxide (pCO,) of 34.9 mmHg,
a partial pressure of oxygen (pO,) of 63.6 mmHg, and arterial oxygen
saturation of 92.8%. Computed tomography (CT) revealed no evi-
dence of pulmonary embolism or lung disease. Transthoracic echo-
cardiography showed no evidence of shunting or pulmonary

hypertension (tricuspid regurgitation pressure gradient 19 mmHg). In
addition, there was no dilatation of the inferior vena cava (IVC), right
atrium, or right ventricle on transthoracic echocardiography.
Transoesophageal echocardiography (TOE) revealed a thin, hyper-
mobile interatrial septum, and a secundum ASD measuring
22 x 21mm with poor IVC rims (Figure 1A). Use of agitated saline
bubble contrast in the sitting position and left lateral decubitus pos-
ition revealed an abundant passage of contrast from the right atrium
to the left atrium in sitting position (Figure 1B).

Because of the deficient IVC rims, we opted not to perform percu-
taneous transcatheter closure but rather performed surgical repair of
her ASD. After surgery, she reported no dyspnoea and her SpO, on
room air in the sitting position was 98%. She was discharged on hos-
pital Day 23. Six weeks after surgical repair, her SpO, was normal on
room air in the standing and supine positions.

Patient 2

A 73-year-old woman was admitted to our hospital with the com-
plaint of dyspnoea in the sitting position. Her regular medication con-
sisted of levetiracetam (500 mg twice a day), apixaban (5 mg twice a
day), losartan (50 mg once a day), and amlodipine (5 mg once a day).
She had a history of a cerebral abscess 7 months prior and had been
discharged from the hospital 1 month prior to the current admission

202 11dy €2 U0 189nB Aq | /42€09/1/9/v/9101Me/10[ya/W00 dno s pes.//:Sd)Y Wolj PaPEOjUMOQ



POS induced by short-term weight loss

Figure | Patient 1. (A) Transoesophageal echocardiography with colour-flow Doppler imaging in the sitting position shows a secundum atrial sep-
tal defect and right-to-left shunting through the defect. (B) Transoesophageal echocardiography using agitated saline bubble contrast in the sitting
position demonstrates a large number of contrast bubbles moving through the defect (arrowhead), from the right atrium to the left atrium. LA, left
atrium; RA, right atrium.

without dyspnoea or hypoxaemia. Over the 6 months of her hospital
admission, her body weight decreased from 52.6 kg to 42.5 kg and
BMI 19.8kg/m? to 16.0 kg/m”. Three weeks prior to the current ad-
mission, she had presented to another hospital with the complaint of
dyspnoea. At that time, her SpO, on 10 L/min supplemental oxygen
with a mask was 90% while supine and 70% while sitting. Right heart
catheterization at that time showed normal pulmonary artery and
right atrial pressures (14/6 mmHg and 3 mmHg, respectively) without
a significant increase in oxygen saturation in any chamber. An
enlarged ascending aorta was detected on CT, with an inner diameter
of 46 mm (Figure 2). There was no evidence of pulmonary disease
that could cause dyspnoea or hypoxaemia.

On her current admission, although physical and cardiovascular
examination was unremarkable, her SpO, was even lower in both

Figure 2 Patient 2. Computed tomography shows an enlarged
the sitting and supine positions. Arterial blood gas performed on ascending aorta with an inner diameter of 46 mm (arrow).
10 L/min supplemental oxygen with a mask in the recumbent position
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Figure 3 Patient 2. (A) Transoesophageal echocardiography reveals a patent foramen ovale, with a right-to-left shunt through the foramen visible
on colour-flow Doppler imaging. (B) Transoesophageal echocardiography using agitated saline bubble contrast in the sitting position reveals a large
shunt with abundant passage of contrast bubbles (arrowheads) from the right atrium to the left atrium. LA, left atrium; RA, right atrium.

revealed a pH of 7.540, pCO; of 19.9 mmHg, pO, of 42.8 mmHg, and
arterial oxygen saturation of 78%. Her hypoxaemia resolved with the
use of 5mmHg continuous positive airway pressure (CPAP), using
room air (fraction of inspired oxygen, 0.21). Arterial blood gas per-
formed while on CPAP demonstrated a pH of 7.440, pCO, of
28.2mmHg, pO, of 119 mmHg, and arterial oxygen saturation of
98%.

Transthoracic echocardiography demonstrated a PFO. The use of
TOE with agitated saline bubble contrast in the sitting and left lateral
decubitus positions confirmed the presence of a PFO with a right-to-
left shunt and a large amount of contrast traversing the PFO, from
the right atrium to the left atrium (Figure 3). She underwent percutan-
eous transcatheter closure of the PFO using the Amplatzer PFO
Occluder 35-mm device (Abbott, St. Paul, MN, USA) (Figure 4). After
the procedure, her SpO, on room air in the sitting and supine posi-
tions improved to 96%. She was discharged on hospital day 11. One
month after percutaneous transcatheter closure, her SpO, was nor-
mal on room air in the sitting and supine positions.

Discussion

The rare condition of POS is characterized by dyspnoea and arterial
desaturation in the standing or sitting positions that improves when

patients assume a supine position.’ The mechanisms of POS are clas-
sified into three groups: intracardiac abnormalities (causing interatrial
communication due to an anatomic defect), extracardiac abnormal-
ities, and miscellaneous aetiologies.”> Our two patients had conditions
involving cardiac shunts, which places them in the first group.
Intracardiac POS can be further divided into two types according to
the right atrial pressure: normal or elevated.® Both of our patients
had normal right atrial pressures.

Both PFO and ASD are congenital structural cardiac abnormalities.
Although 20-34% of general population have a PFO,° most are
asymptomatic. Patients with POS typically have no symptoms for sev-
eral decades after birth. Therefore, intracardiac POS with normal
right atrial pressure requires not only anatomic but also functional
factors, also known as acquired factors.>” These include an enlarged
or tortuous ascending aorta, cardiac surgery, pneumonectomy, para-
oesophageal hernia repair, and severe kyphosis.z’S Joseph et al’®
reported that these factors can reposition the atrial septum or redir-
ect blood flow from the IVC. Although our second patient had an
enlarged ascending aorta, our first patient had no known functional
factor. Both of our patients experienced a significant decrease in
body weight over a short time period. Our first patient could not eat
enough solid food after total gastrectomy for gastric cancer, resulting
in the short-term weight loss. The reason of weight loss in our se-
cond patient is speculated loss of appetite due to a cerebral abscess
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Figure 4 Patient 2. (A) Transoesophageal echocardiography shows the closure device without residual shunting after percutaneous closure of the
patent foramen ovale. (B) Computed tomography shows the occluding device in position. LA, left atrium; RA, right atrium.

and poor activity. Therefore, we suspect that weight loss is associated
with the development of the right-to-left shunt in each patient.
Several previous case reports have shown the associations between
pneumonectomy and POS, which is caused by change of the anatom-
ical relation due to mediastinal deviation.*® Additionally, Sakagianni
et al’ reported that hemidiaphragmatic paralysis can relate to POS
by a similar mechanism. Therefore, weight loss probably modified the
spatial relations of organs in the thoracic cavity, including mediasti-
num and diaphragm, which changed the position of the atrial septum
and shifted the intracardiac anatomy. This acquired remodelling is
capable of changing the relation between the direction of blood flow
from the IVC and the atrial septum, resulting in a right-to-left shunt.
However, to the best of our knowledge, there are no studies report-
ing an association between weight loss and POS. Perhaps future stud-
ies of patients with POS can include an assessment of changes in
body weight.

Patient 2 experienced a return to normal oxygen saturation with
CPAP (fraction of inspired oxygen, 0.21). Supplemental oxygen is not

a treatment for hypoxaemia resulting from a right-to-left shunt, and
positive pressure ventilation may actually worsen hypoxaemia in
patients with POS due to an interatrial pressure gradient.'
However, CPAP can be effective for POS of cardiac aetiology with-
out elevated right atrial pressure. A previous case report describes a
patient with a right-to-left shunt whose symptoms resolved with
positive pressure ventilation.” These phenomena suggest that posi-
tive pressure ventilation may change the position of the interatrial
septum or the intracardiac anatomic relations.

An accurate diagnosis is of utmost importance for patients with
POS, because there are definitive treatments that can greatly im-
prove their clinical status. The treatment for intracardiac POS is ei-
ther surgical repair or percutaneous closure of the causative defect.
Recently, transcatheter device closure has become the preferred
intervention for patients with both ASD and PFO. A previous report
describes the percutaneous closure of interatrial communications
using transcatheter devices in 52 patients." All patients were success-
fully treated and experienced acute improvement in oxygen
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saturation. A high degree of clinical suspicion is crucial for proper
diagnosis. Any patient who describes positional dyspnoea should be
asked whether the symptoms occur while sitting or upon standing,
and whether they resolve upon lying down.

Lead author biography

Yudai Tamura is a clinical cardiologist
specialized in echocardiography in
structural heart disease. He grad-
uated from Kanazawa University and
received the MD degree in 2012. He
e worked as a staff at Department of
. Cardiovascular Medicine, Kanazawa
University from 2014 to 2018. Since
2018, he serves as a staff cardiologist
at Saiseikai Kumamoto Hospital,

Japan.

Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Acknowledgements

The authors would like to thank Hiroto Suzuyama, Yoko Horibata,
Tadashi Sawamura, Hideyuki Uesugi, Naoko Takahashi (Saisekai
Kumamoto Hospital Cardiovascular Center) for their participation in
the patient’ clinical care and in the preparation of this manuscript.

Funding

none declared.

Slide sets: A fully edited slide set detailing this case and suitable for local
presentation is available online as Supplementary data.

Consent: The author/s confirm that written consent for submission and
publication of this case report including image(s) and associated text has
been obtained from the patients in line with COPE guidance.

Conflict of interest: none declared.

References
1. Shah AH, Osten M, Leventhal A, Bach Y, Yoo D, Mansour D et al. Percutaneous
intervention to treat platypnea-orthodeoxia syndrome: the Toronto experience.
JACC Cardiovasc Interv 2016;9:1928-1938. Last accessed Dec 1, 2020
2. Agrawal A, Palkar A, Talwar A. The multiple dimensions of platypnea-
orthodeoxia syndrome: a review. Respir Med 2017;129:31-38. Last accessed Dec
1, 2020
3. Joseph T, Knapper JT, Schultz |, Das G, Sperling LS. Cardiac platypnea-
orthodeoxia syndrome: an often unrecognized malady. Clin Cardiol 2014;37:
645-649. Last accessed Dec 1, 2020
4. De Vecchis R, Baldi C, Ariano C, Giasi A, Cioppa C. Platypnea-orthodeoxia syn-
drome: orthostatic dyspnea and possible pathophysiological substrates. Herz
2017;42:384-389. Last accessed Dec 1, 2020
5. Akin E, Kriiger U, Braun P, Stroh E, Janicke |, Rezwanian R et al. The platypnea-
orthodeoxia syndrome. Eur Rev Med Pharmacol Sci 2014;18:2599-2604. Last
accessed Dec 1, 2020
6. Calvert PA, Rana BS, Kydd AC, Shapiro LM. Patent foramen ovale: anatomy, out-
comes, and closure. Nat Rev Cardiol 2011;8:148-160. Last accessed Dec 1, 2020
7. Townsend RDS, Costa ALM, Gib MC, Dexheimer Neto FL. Platypnea-ortho-
deoxia syndrome in patients presenting enlarged aortic root: case report and lit-
erature review. Rev Bras Ter Intensiva 2014;26:313-316. Last accessed Dec 1,
2020
8. Bhattacharya K, Birla R, Northridge D, Zamvar V. Platypnea-orthodeoxia syn-
drome: a rare complication after right pneumonectomy. Ann Thorac Surg 2009;
88:2018-2019. Last accessed Dec 1, 2020
9. Sakagianni K, Evrenoglou D, Mytas D, Vavuranakis M. Platypnea-orthodeoxia syn-
drome related to right hemidiaphragmatic elevation and a ‘stretched’ patent for-
amen ovale. BMJ Case Rep 2012;2012:bcr-2012-007735. Last accessed Dec 1,
2020
10. Godart F, Rey C, Prat A, Vincentelli A, Chmait C, Francart C. Atrial right-to-left
shunting causing severe hypoxaemia despite normal right-sided pressures.
Report of 11 consecutive cases corrected by percutaneous closure. Eur Heart |
2000;21:483-489. Last accessed Dec 1, 2020

202 11dy €2 U0 189nB Aq | /42€09/1/9/v/9101Me/10[ya/W00 dno s pes.//:Sd)Y Wolj PaPEOjUMOQ


https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa498#supplementary-data
https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa498#supplementary-data

