
Review article

The multiple dimensions of Platypnea-Orthodeoxia syndrome: A
review

Abhinav Agrawal, MD, Atul Palkar, MD, Arunabh Talwar, MD FCCP. *

Division of Pulmonary, Critical Care & Sleep Medicine, Hofstra Northwell School of Medicine, United States

a r t i c l e i n f o

Article history:
Received 30 December 2016
Received in revised form
27 May 2017
Accepted 29 May 2017
Available online 31 May 2017

Keywords:
Platypnea
Orthodeoxia
Platypnea-orthodeoxia syndrome
Patent foramen ovale
Atrial septal defect
Pulmonary arteriovenous malformation
Parenchymal pulmonary disease
Hepato-pulmonary syndrome

a b s t r a c t

Platypnea-Orthodeoxia syndrome (POS) is a rare clinical entity characterized by dyspnea and arterial
desaturation while in the upright position. The various pathophysiologic mechanisms leading to POS has
puzzled clinicians for years. The hypoxia in POS has been attributed to the mixing of the deoxygenated
venous blood with the oxygenated arterial blood via a shunt. The primary mechanisms of POS in these
patients can be broadly classified based on intracardiac abnormalities, extracardiac abnormalities and
miscellaneous etiologies. A Patent Foramen Ovale (PFO) was the most common reported site of an
intracardiac shunt. In addition to PFO, intracardiac shunt leading to POS has been reported from either an
Atrial Septal Defect (ASD) or an Atrial Septal Aneurysm (ASA). Most patients with an intracardiac shunt
also demonstrated a secondary anatomic or a functional defect. Extracardiac causes of POS included
intra-pulmonary arteriovenous malformations and lung parenchymal diseases. A systematic evaluation is
necessary to identify the underlying cause and institute an appropriate intervention. We conducted a
review of literature and reviewed 239 cases of POS. In this article, we review the etiology and patho-
physiology of POS and also summarize the diagnostic algorithms and treatment modalities available for
early diagnosis and prompt treatment of patients presenting with symptoms of platypnea and/or
orthodeoxia.

© 2017 Elsevier Ltd. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
2. Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
3. Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
4. Etiology and pathophysiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
5. Intracardiac causes of Platypnea-Orthodeoxia syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

5.1. Normal right atrial pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
5.2. Elevated right atrial pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

6. Extracardiac (pulmonary) related Platypnea-Orthodeoxia syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
6.1. Anatomic pulmonary shunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
6.2. Physiologic pulmonary shunt: (zone I phenomenon) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

7. Combined cardio-pulmonary related Platypnea-Orthodeoxia syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
8. Miscellaneous mechanisms of POS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
9. Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

10. Treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
10.1. Intracardiac Platypnea-Orthodeoxia syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
10.2. Extracardiac Platypnea-Orthodeoxia syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

11. Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Conflict of interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

* Corresponding author. Division of Pulmonary, Critical Care & Sleep Medicine, Department of Medicine, Northwell Health, Hofstra Northwell School of Medicine, United
States.

E-mail address: arunabhtalwar1@gmail.com (A. Talwar).

Contents lists available at ScienceDirect

Respiratory Medicine

journal homepage: www.elsevier .com/locate/rmed

http://dx.doi.org/10.1016/j.rmed.2017.05.016
0954-6111/© 2017 Elsevier Ltd. All rights reserved.

Respiratory Medicine 129 (2017) 31e38

mailto:arunabhtalwar1@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmed.2017.05.016&domain=pdf
www.sciencedirect.com/science/journal/09546111
www.elsevier.com/locate/rmed
http://dx.doi.org/10.1016/j.rmed.2017.05.016
http://dx.doi.org/10.1016/j.rmed.2017.05.016
http://dx.doi.org/10.1016/j.rmed.2017.05.016


Financial disclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

1. Introduction

Platypnea-Orthodeoxia syndrome (POS) is a rare clinical entity
that is characterized by positional dyspnea (platypnea) and arterial
desaturation (orthodeoxia) while in the upright position. This drop
in saturation is defined as a drop in Pao2>4 mmHg or Sao2 >5%
from supine to an upright position. In POS, both entities improve
with change back to normal from an upright to a recumbent po-
sition. The first case of POS was reported by Burchell at al in a pa-
tient in 1949 with post traumatic intrathoracic arteriovenous shunt
[1]. The terms ‘platypnea’ and ‘orthodeoxia’were coined by Altman
et al. and Robin et al 1969 and 1978 respectively [2,3]. In these
patients POS was a result of hepatic and pulmonary disease
respectively. In 1984, POS was first described in a patient with an
intracardiac right-to-left shunt with orthostatic accentuation of
hypoxemia in the absence of hepato-pulmonary dysfunction or
elevated right heart pressures [4]. The pathophysiology of POS has
puzzled clinicians for years and in some patients the precise
mechanisms remain elusive. This review attempts to describe the
mechanisms underlying orthodeoxia and platypnea and formulate
a diagnostic and treatment algorithm for POS.

2. Methodology

We conducted a review of literature that included all the articles
on PubMed with the keywords ‘platypnea’ and/or ‘orthodeoxia’
from January 1949 up to November 2016. The articles were inde-
pendently examined by two reviewers AA and AP. A total of 261
relevant articles were screened. 111 articles not related to true
platypnea or orthodeoxia were excluded (Table 1a). Patients with
POS due to complex congenital heart diseases were excluded.
Therefore, a total of 150 articles that included 239 patients were
analyzed. In addition, another case was reported from our institute
[5]. The primary etiologic mechanisms in patients with cardiac POS
are reviewed in Table 1b.

3. Results

The primary mechanisms of POS in these patients can be
broadly classified as intracardiac abnormalities, extracardiac ab-
normalities and miscellaneous etiologies.

Intracardiac communication between the two atria was the
most common cause of POS in 208 of 239 (87%) patients. A Patent
Foramen Ovale (PFO) was the most common reported site of an
intracardiac shunt. In addition to PFO, intracardiac shunt leading to
POS has been reported from either an Atrial Septal Defect (ASD) or
an Atrial Septal Aneurysm (ASA).

Apart from an isolated intracardiac defect, most patients with

Table 1a
Epidemiology of POS.

Table 1b
Primary & secondary anatomic & functional defects in patients with cardiac POS.

Total Patients with Cardiac POS: 208

Primary Anatomic Defect:
Patent Foramen Ovale (PFO) e 139
Atrial Septal Defect (ASD) e 25
Unspecified e 44

Secondary Anatomic or Functional Factors
Aortic dilatation/aneurysm/distortion e 53
Pneumectomy e 29
Diaphragm paralysis - 17
Prominent Eustachian valve - 17
Kyphoscoliosis & Thoracic vertebral fracture e 13
Lipomatous interatrial septum e 4
Abdominal surgery - 6
Pericardial effusion - 3
Chiari network - 2
Right atrial mass e 1
Ventricular dilatation/TAVR e 2
Cardiac Transplant e 2
Pulmonary fibrosis e 1
Single lung transplantation - 1
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