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ABSTRACT:  A patient with platypnoea after right pneumonectomy and radio-
therapy is described.  On transoesophageal contrast echocardiography and cardiac
catheterization,  an atrial septal aneurysm with interatrial right-to-left shunting was
detected.  Symptoms disappeared after surgical correction. 

To the best of our knowledge, this is the first report of a patient with a septal
aneurysm and severe platypnoea.
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Dyspnoea is a relatively frequent complaint after
pneumonectomy or lobectomy, and is classically due to
reduction of alveolar volume and pulmonary vascular
bed.  Interatrial right-to-left shunting through an atrial
septal defect,  in the absence of pulmonary hypertension,
is an uncommon cause of dyspnoea [1–10].  Patients
with the latter disorder have platypnoea.  This is defined
as dyspnoea induced by upright posture and relieved by
recumbency; whilst orthodeoxia is arterial deoxygena-
tion accentuated by upright position and improved by
recumbency.

Several mechanisms of right-to-left atrial shunting have
been reported: altered right heart compliance [4, 5, 10];
mechanical compression by a hydrothorax increasing
the extrinsic pressure on the right atrium [2]; anatomical
alterations of the right atrium, such as distortion of the
fossa ovalis and of the inferior vena cava, with a change
in the direction of blood flow into the right atrium [7,
9].

In this report, we describe a patient with the above-
mentioned syndrome after right pneumonectomy and
radiotherapy, caused by atrial septal aneurysm.  The latter
disorder may be associated with systemic or pulmonary
embolism [11, 12].  In our patient, it was the cause of
a major right-to-left shunt; an association, to the best of
our knowledge, not previously described.

Case report

The patient, born in 1926, underwent a right pneumo-
nectomy for a squamous cell carcinoma T2N1M0 in
December 1991.  Adjuvant radiotherapy was initiated
in February 1992.  During this session, the patient de-
veloped progressive dyspnoea and cyanosis.

On clinical examination and roentgenography,  the
heart and left lung appeared normal (fig. 1).  There was
no evidence for radiopneumonitis or infectious disease.
On arterial blood gas analysis, we found severe hypox-
aemia, relieved by supine position (table 1).  Further
investigation showed a restrictive pulmonary function
deficit due to the pneumonectomy (total lung capacity
(TLC) 3.7 l (52% predicted), vital capacity (VC) 2.3 l
(54% pred), forced expiratory volume in second (FEV1)
1.9 l (59% pred), diffusing capacity of the lungs for
carbon monoxide (DLCO) 6.2 mmol·min-1·kPa-1 (67% pred).
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Fig. 1.  –  Chest X-ray.  The heart and left lung appeared normal.
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With pulmonary angiography, pulmonary emboli were
excluded.  On transoesophageal echocardiography in
sitting position, an atrial septal aneurysm with prolapse
in the left atrium, was seen (fig. 2).  After injection of
saline solution, a significant right-to-left shunt was detec-
ted.  On cardiac catheterization in supine position, the
prolapsing aneurysm of the atrial septum was confirmed,
together with the right-to-left shunt.  The pulmonary
artery pressure was normal (26/8 mmHg), and the pressures
in the right and left atrium were, respectively, 4 and 3
mmHg, with a cardiac output of 4.3 l·min-1.  Measure-
ments during catheterization in upright position were not
performed.  The right-to-left shunt (across the atrial defect
and the physiological shunt in the lung) was calculated
at 35% in upright position and 16% in supine position,
using the arterial partial pressure of oxygen (PaO2) during
100% oxygen breathing test.

At surgery, an aneurysm of the fossa ovalis with two
small perforations was found.   Resection of the aneurysm
and closure of the atrial septal defect was performed.
After resection, the two small perforations widened
substantially during the in vitro reconstruction of the
bulging position of the aneurysm.  Postoperatively, the
platypnoea and orthodeoxia were resolved (table 1) and
the patient was discharged in good condition.  The physio-
logical shunt through the left lung was postoperatively
calculated at 13% in upright and 11% in supine posi-
tion.

Discussion

The syndrome of platypnoea-orthodeoxia is rarely seen
in patients with pulmonary or heart disease, and is a
known complication after lung surgery.  The first report
of platypnoea after pneumonectomy by SCHNABEL et al.
[1] dates from 1956.  Other authors reported the same
phenomenon in patients after right pneumonectomy,  and,
more rarely,  after left lung resection or lobectomy [2–10].
The small number of reports might be due to inadequate
recognition of this unusual disorder.

Patients develop platypnoea a few months to one year
after thoracic surgery.  Occasionally, the symptom becomes
apparent only after severe dehydration or pulmonary
embolism.  Our patient complained of dyspnoea during
radiotherapy, three months after surgery.  The shunt
occurs across an atrial septal defect, without pulmonary
hypertension.  In our patient, two small perforations in
an aneurysm of the fossa ovalis were found.  To the best
of our knowledge, this is the first report of the platypnoea
syndrome associated with an aneurysm of the atrial septum.
There is no clear explanation of the platypnoea after
pneumonectomy; the most probable cause being a change
of compliance of the right heart in the upright position.
This change could result in an increased right atrial
pressure, with a right-to-left shunt through an atrial septal
defect.  However, shunt may also occur without a high
pressure gradient, but this requires special anatomical
alterations of the vena cava-atrial septum relationship [9].
These changes can develop after right pneumonectomy,
as seen in our patient.  The apparently contradictory
results of the right atrial pressure on catheterization, and
the bulging of the atrial septal aneurysm with significant
right-to-left shunt during echocardiography, can be
explained by the different position of the patient during
the investigation: the catheterization was performed in
supine position (with a low shunt across the atrial de-
fect), and the echocardiography in sitting position (with
a high shunt across the perforations in the bulging aneu-
rysm).

Atrial septal aneurysm, first described by LEV and
SAPLIR [13] in 1938, is seen in association with other
cardiac abnormalities, but is unusual in an otherwise
normal heart.  It can be diagnosed by (transoesopha-
geal) echocardiography or angiography, and may be
associated with systemic and pulmonary embolism [11,
12].

The clinical suspicion of the right-to-left shunting after
lung surgery can be confirmed by tilt table two-dimensional
contrast echocardiography in supine and upright position.
This examination is able to detect shunting of less than
4% [8].  Cardiac catheterization can be performed to
obtain haemodynamic data.

Since this postoperative syndrome is unlikely to be
spontaneously reversible, closure of the atrial septal defect
is recommended in symptomatic patients.  Normally,
there is a complete relief of the platypnoea and ortho-
deoxia after surgical intervention.

Recently, successful transcatheter closure of a patent
foramen ovale with a double umbrella with clamshell
configuration has been reported [14–16].

Table 1.  –  Arterial pO2 (PaO2 kPa) in different positions,
before and after resection of the atrial septal aneu-
rysm

Upright           Supine

Before surgery
Breathing room air with 5.7 9.9
3 l O2·min-1 supplement
Breathing 100% O2 9.6 44.9

After surgery
Breathing room air 10.8 12.8
Breathing 100% O2 54.9 64.4

Fig. 2.  –  Transoesophageal echocardiographic view showing the
cavities of the left atrium, (LA) left ventricle, (LV) right atrium, (RA)
and aorta, (Ao).  An aneurysm of the interatrial septum is bulging into
the left atrium (arrow).
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