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Platypnea–orthodeoxia syndrome
in a postoperative patient: a case report
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Abstract
Background: We report a case of platypnea–orthodeoxia syndrome observed in a complex clinical situation associ‑
ating a bilateral pleural effusion, lobar pulmonary embolism, and a partial anomalous pulmonary venous return.
Case presentation: A 57-year-old Caucasian woman developed acute dyspnea in the postoperative course of an
elective gynecological surgery for advanced stage ovarian cancer. Preoperative evaluation had failed to reveal any
respiratory or cardiac problem. After evidence of a low arterial oxygen saturation, blood gas analysis from the central
venous line correctly inserted in the right internal jugular vein revealed a higher oxygen saturation than in the arterial
compartment. A thoracic computed tomography showed bilateral pleural effusion, lobar pulmonary embolism, and
a drainage of a left pulmonary vein into the left innominate vein. This unique combination resulted in an uncommon
cause of platypnea–orthodeoxia syndrome.
Conclusion: Often associated with right-to-left shunting, platypnea–orthodeoxia syndrome may be observed in
complex clinical conditions with several factors influencing the ventilation/perfusion ratio. The paradoxical finding of
a higher oxygen saturation in a central venous line than in an arterial line should prompt the clinician to look at the
possibility of partial anomalous pulmonary venous return. No specific treatment is required in asymptomatic adults,
except for an echocardiographic follow-up to detect the onset of pulmonary hypertension.
Keywords: Platypnea, Orthodeoxia, Pleural effusion, Pulmonary embolism, Partial anomalous pulmonary venous
return
Background
While postoperative dyspnea is a common symptom
following major abdominal surgery, platypnea–orthodeoxia syndrome is rare and might correspond to numerous etiologies [1]. Chest x-ray examination and arterial
blood gas analysis are first-line tests aiming to exclude
the most common pulmonary or cardiac causes. Significant information can also be obtained by looking at
the arteriovenous difference in oxygen (O2), with blood
samples obtained from an arterial and a central venous
line (CVL). The finding of a low arterial O
 2 saturation
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together with a high O2 venous saturation is quite unusual and should prompt further investigations.

Case presentation
A 57-year-old Caucasian woman was recently diagnosed with advanced stage ovarian cancer. Otherwise
healthy, she had initially consulted her general practitioner simply for abdominal distension. Further investigations [abdominal computed tomography (CT), serum
CA125determination and laparoscopy] revealed a peritoneal carcinomatosis. The diagnosis of stage III (FIGO
classification) ovarian cancer was established and the
patient received a carboplatin-paclitaxel based chemotherapy regimen in a neoadjuvant setting. The indication
of a debulking surgery with hyperthermic intraperitoneal
chemotherapy (HIPEC) was retained by our institutional

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Pinto Pereira et al. Journal of Medical Case Reports

(2021) 15:600

Page 2 of 4

Table 1 Comparison of arterial blood gas analysis from the
central venous and arterial line in supine position
Central venous line
(superior vena cava)

Arterial line
(left radial)

pH

7.44

7.47

Oxygen saturation (%)

94

91.5
57.9

Partial pressure O2 (mmHg)

66.6

Partial pressure CO2 (mmHg)

35.5

32.7

Fraction of inspired O2 (%)

40

40

Alveolar-arterial gradient O2: (150 − 1.25 × 32.7) − 57.9 = 51.25

Fig. 1 Chest x-ray examination showing the correct position of
the tip of the Port-a-Cath (white arrow) and central venous (black
arrow) catheter in the left internal jugular vein. Large bilateral pleural
effusions are seen.

tumor board. A CVL was inserted via the right jugular
vein into the superior vena cava in prevision of surgery
and the appropriate positioning of the catheter was verified by chest x-ray. An implantable central venous catheter (Port-a-Cath) was already in place (Fig. 1).
The first 48 postoperative hours were marked by difficult pain management, hypotension, and transient
hyperlactatemia responding to fluid replacement and
norepinephrine. On postoperative day 3, she presented
acute onset dyspnea when transferred from the bed to a
chair, and a major drop in pulse oxygen saturation (from
SpO2 96% to 83%) justified the administration of oxygen (5 L/min) via a nasal cannula. On physical examination, her body temperature was 37.4 °C, blood pressure
135/81 mmHg, heart rate 122 beats/min, respiratory
rate 20/min. No chest pain was reported. Pulmonary
examination revealed a bilateral reduction of basal breath
sounds with dullness at percussion. Chest x-ray examination (Fig. 1) showed bilateral pleural effusions that could
largely explain patient’s dyspnea and oxygen desaturation. After switching from a nasal cannula to a nonrebreather mask ( FiO2 0.40), the patient’s condition seemed
to stabilize in supine position. A measurement of the
arteriovenous oxygen difference was obtained via sampling through the arterial and central venous line after
the patient was again lying in supine position (Table 1).
A sampling error or a wrong positioning of the recent
CVL was suspected, but a sample taken from the Porta-Cath confirmed the venous value. A transthoracic
echocardiography (TTE) with bubble test failed to show
a right-to-left shunt, atrial septum was intact. No pulmonary hypertension was detected and right ventricle

was not dilated. A CT pulmonary angiography (Fig. 2)
showed large bilateral pleural effusions with atelectasis
of both lower lobes, acute pulmonary embolism in the
right middle and upper lobe pulmonary arteries, and
ultimately an anatomical variant of the left upper pulmonary vein draining into the left innominate vein. Following bilateral chest drainage, the patient was treated with
low molecular weight heparin twice daily. There was no
evidence for deep venous thrombosis. This was followed
by a significant clinical improvement, a disappearance of
the platypnea–orthodeoxia complaints and a reduction
of oxygen requirement over the following days.
At 1-year follow-up, TTE showed no right ventricular
dilation and absence of pulmonary hypertension. From

Fig. 2 Left anterior oblique view of a three-dimensional
reconstruction of CT pulmonary angiography. Full arrow: left
innominate vein. Dotted arrow: left upper pulmonary vein showing
an upwards course to drain into the left innominate vein. Large
passive atelectasis (A) of both lower lobes is demonstrated.
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an oncological perspective, stability was also observed
during her niraparib maintenance therapy, with absence
of new lesions at a 1-year follow-up abdominal CT.

Discussion and conclusions
Platypnea–orthodeoxia syndrome (P-OS) is an uncommon clinical manifestation that consists of breathlessness that aggravates in the upright position and relieves
in recumbent position. Since its description by Burchell
et al. in 1949, a vast majority of the reported P-OS seems
to be linked to a right-to-left circulatory shunt, usually by
means of a cardiac anatomic defect such as a patent foramen ovale (PFO) [1]. However, in some rare instances,
P-OS seems to be solely associated to a ventilation/perfusion (V/Q) ratio mismatch. This could occur in patients
with a history of chronic lung disease such as severe
obstructive lung disease, postpneumonectomy and pulmonary vascular shunting [2, 3].
In the present observation, several factors might have
contributed to a V/Q mismatch (Fig. 3).
First, there was a documented acute pulmonary
embolism (PE) involving the right middle and upper
lobes. In the few reported cases of PO-S following PE,
the presence of an intracardiac shunt was usually demonstrated [4–6]. In patients with PE and PFO, right-toleft shunting is very likely related to the acute increase
in pulmonary artery pressure that determines the

Fig. 3 Possible mechanism for ventilation/perfusion (V/Q) ratio
mismatch leading to PO-S. ① Pulmonary embolism ② Pleural
effusion with passive atelectasis ③ Partial anomalous pulmonary
venous return
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reversal of the shunt direction or the development of a
right-to-left shunt while sitting upright, in the absence
of a left-to-right shunt in a supine position. In the clinical observation reported by Brenner et al., however, no
evidence of intracardiac shunt was documented in a
56-year-old man who presented with PO-S after bilateral lower-lobe pulmonary emboli [7]. As in our observation, the patient was investigated by TTE and CT
with angiography, and the possibility of a transient PFO
could not be excluded.
Second, the patient presented with major bilateral pleural effusion with passive atelectasis of both lower lobes.
This would have resulted in significant V/Q mismatch
due to hypoventilation of normally perfused segments.
More pronounced anatomical or functional intrapulmonary shunting in the lower parts combined with a
reduced potential for compensation in the upper parts
of the lungs will then result in significant deoxygenation.
Furthermore, in the present case, perfusion was reduced
in the right middle and upper lobe following PE.
Third, the thoracic CT demonstrated a partial anomalous pulmonary venous return (PAPVR) without associated septal defect. The diagnosis of PAVPR is often
made incidentally or postmortem, as most adult patients
will remain asymptomatic [8]. Occasionally, it can be
obtained by the chest x-ray examination showing a malposition of a recently inserted CVL, particularly when
CVL was supposed to be inserted in the left internal
jugular vein [9]. In the present observation, both Porta-Cath and CVL catheter were correctly inserted in the
right internal jugular vein. As in other previously published cases, the simultaneous determination of the arterial blood gas from the CVL and arterial line was helpful
as the partial pressure in oxygen was paradoxically higher
from the CVL compared with the arterial line [10–13].
This precluded the correct interpretation of the arteriovenous difference in oxygen that is usually extremely
helpful for the management of a critically ill patient. Logically, PAPVR is associated with a left-to-right shunting
effect but not with PO-S. There was here no evidence of
elevated pulmonary pressure and subsequent right-toleft shunting through a PFO. The exact influence of the
change from supine to upright position on the V/Q ratio
of the physiologically preserved left upper lobe is not
known. There is no objective reason for a worsening of
PO-S.
In conclusion, while PO-S is often associated with
right-to-left shunting, it may be observed in complex
clinical conditions with several factors influencing the
V/Q ratio. The paradoxical finding of a higher oxygen saturation in a CVL than in an arterial line should prompt
the clinician to look at the possibility of PAPVR. No specific treatment is required in asymptomatic adults, except

Pinto Pereira et al. Journal of Medical Case Reports

(2021) 15:600

for an echocardiographic follow-up to detect the onset of
pulmonary hypertension [14, 15].
Abbreviations
O2: Oxygen; CVL: Central venous line; CT: Computed tomography; V/Q ratio:
Ventilation/perfusion ratio; HIPEC: Hyperthermic intraperitoneal chemother‑
apy; TTE: Transthoracic echocardiography; PFO: Patent foramen ovale; PAPVR:
Partial anomalous pulmonary venous return.
Acknowledgements
The authors thank Michèle Lemaire for her graphic input in some illustrations.
Authors’ contributions
JPP drafted the manuscript, BG supervised radiological investigations, PFL
was the intensive care unit medical supervisor in charge of the patient, PH
interpreted the patient data and revised the manuscript. All authors read and
approved the final manuscript.
Funding
None.
Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
The need for approval was waived for a single case report.

Page 4 of 4

8.
9.

10.
11.
12.
13.
14.
15.

Healy J Jr. An anatomic survey of anomalous pulmonary veins: their clini‑
cal significance. J Thorac Surg. 1952;23:433–44.
Alzghoul B, Innabi A, Chada A, Tarawneh AR, Kakkera K, Khasawneh
K. Central venous line insertion revealing partial anomalous pulmo‑
nary venous return: diagnosis and management. Case Rep Crit Care.
2017;2017:3218063.
Wylam ME, Schmidt GA. Serendipitous discovery during jugular cath‑
eterization. Partial anomalous pulmonary venous connection. Chest.
1990;98:493–5.
Cheng CJ, Lim BL, Tan BS. Inadvertent catheterisation of a partial anoma‑
lous pulmonary venous channel during central venous cannulation.
Anaesthesia. 2002;57:198–200.
Khanna AK, Maheshwari A, Popovich MJ, Mathur P. Incidental discovery of
a partial anomalous pulmonary venous connection in the surgical critical
care unit. J Clin Anesth. 2014;26:693–6.
Grillot N, Figueiredo S, Aubry A, Leblanc PE, Duranteau J. Unusual dialysis
catheter position due to partial anomalous pulmonary venous return:
diagnosis and management. Anaesth Crit Care Pain Med. 2016;35:233–5.
Majdalany DS, Phillips SD, Dearani JA, Connolly HM, Warnes CA. Isolated
partial anomalous pulmonary venous connections in adults: twenty-year
experience. Congenit Heart Dis. 2010;5:537–45.
Ishida N, Shimabukuro K, Yamaguchi S, Umeda E, Ogura H, Mitta S, Kimata
R, Takemura H, Doi K. Surgical repair of partial anomalous pulmonary
venous return with intact atrial septum in a 65-year-old woman: a case
report. J Med Case Rep. 2018;12:350.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written consent
is available for review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Author details
Department of Intensive Care, Cliniques St‑Luc, Université catholique de Lou‑
vain, Avenue Hippocrate, 10, 1200 Brussels, Belgium. 2 Department of Radiol‑
ogy, Cliniques St-Luc, Université catholique de Louvain, Brussels, Belgium.

1

Received: 16 April 2021 Accepted: 9 November 2021

References
1. De Vecchis R, Baldi C, Ariano C, Giasi A, Cioppa C. Platypnea-orthodeoxia
syndrome: orthostatic dyspnea and possible pathophysiological sub‑
strates. Herz. 2017;42:384–9.
2. Seward JB, Hayes DL, Smith HC, Williams DE, Rosenow EC 3rd, Reeder
GS, Piehler JM, Tajik AJ. Platypnea-orthodeoxia: clinical profile, diagnos‑
tic workup, management, and report of seven cases. Mayo Clin Proc.
1984;59:221–31.
3. Agrawal A, Palkar A, Talwar A. The multiple dimensions of PlatypneaOrthodeoxia syndrome: a review. Respir Med. 2017;129:31–8.
4. Salvetti M, Zotti D, Bazza A, Paini A, Bertacchini F, Chiari E, Coletti G, Rosei
EA, Muiesan ML. Platypnea and orthodeoxia in a patient with pulmonary
embolism. Am J Emerg Med. 2013;31(760):e1-2.
5. Cheng TO. Platypnea-orthodeoxia syndrome: etiology, differential diag‑
nosis, and management. Catheter Cardiovasc Interv. 1999;47:64.
6. Marples IL, Heap MJ, Suvarna SK, Mills GH. Acute right-to-left interatrial shunt; an important cause of profound hypoxia. Br J Anaesth.
2000;85:921–5.
7. Brunner M, Tapson V. Platypnea-orthodeoxia: bilateral lower-lobe pulmo‑
nary emboli and review of associated pathophysiology and manage‑
ment. South Med J. 2011;104:215–21.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

