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ABSTRACT: A patient with a large hydatid cyst of the liver developed a positionally
symptomatic right to left shunting across a patent foramen ovale with both platypnoea
and orthodeoxia, despite normal pulmonary arterial pressures and normal
pulmonary function tests. When the patient was in the supine position the calculated
right to left shunt was 15.1% and 29.5% when seated. The shunt was attributed to the
compression of the right atrium and ventricle by the cyst. Surgical evacuation of the
cyst relieved the symptoms and the positionally induced shunting.
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Platypnoea, which is dyspnoea produced in the erect
position and relieved in a recumbent one, and orthodeoxia, a
worsening of arterial oxygen tension (Pa,O2) observed in asso-
ciation with platypnoea [1], have been reported to accompany
pulmonary arteriovenous fistulae [2], severe chronic obstruc-
tive lung disease [1], adult respiratory distress syndrome [3],
patent foramen ovale [4], hepato pulmonary syndrome [5]
and to occur in patients after pneumonectomy [6±8].

In patients with chronic obstructive lung disease and adult
respiratory distress syndrome, platypnoea and orthodeoxia are
caused by a decrease in pulmonary blood flow in areas where
alveolar pressure exceeds pulmonary artery pressure [3, 9].
Post-pneumonectomy orthodeoxia is caused by a right to left
intracardial shunt [6±8], and when arteriovenous fistulae are
present in the lower lobes of the lungs, the right to left shunt
can be increased by gravity while the patient is standing in
the upright posture.

In this report, a patient is described with the above-
mentioned syndrome who developed a right to left shunt as a
result of a large hydatid cyst of the liver, which had infiltrated
the right diaphragmatic dome and compressed the right heart
chambers.

Case report

A 54-yr-old male was admitted to the respiratory failure
unit complaining of severe respiratory distress and cyanosis in
the sitting posture which was further exaggerated in the stand-
ing position. The supine posture relieved these symptoms. He
had 2 months of episodes of epigastric pain and paroxyisms of
shortness of breath lasting a few minutes. The patient also
noticed a low grade fever (388C) and loss of weight (6±7 kg).
The painful episodes and the fever subsided a week before
admission, but the breathlessness was aggravated.

On clinical examination heart sounds were normal, and no
murmur was heard on repeated auscultations. The blood pres-
sure of 135/75 mmHg was unchanged by posture. An electro-
cardiogram was normal. Chest auscultation was unremarkable.
The left liver lobewaspalpableand tender.Onradiographythere
was a visible elevation of the right diaphragmatic dome (fig. 1).

Further investigation showed normal spirometry: total lung
capacity (TLC) 6.08 L (84% predicted), vital capacity (VC)
3.75 L (8% pred) forced expiratory volume in one second
(FEV1) 2.87 L (80% pred), diffusing capacity of the lung for
carbon monoxide (DL,CO) 30.0 mL.min-1 (98% pred). On
arterial blood gas analysis, severe hypoxaemia was noted,
relieved by the supine position. The percentage venous to art-
erial shunt (QS/QT) calculated during breathing 100% oxy-
gen and the physiological dead space (VD/VT %) were
increased in the upright position (table 1).

Catheterization of the right atrium and ventricle showed a
mean right atrial pressure of 5 mmHg, a right ventricular
pressure of 20/5 mmHg, a pulmonary artery pressure of 21/6
mmHg (mean 11 mmHg), a pulmonary artery occlusion pres-
sure of 5 mmHg, and a cardiac output of 5 L.min-1. Oxyhae-
moglobin saturation was 59% in the right atrium and 60% in
the pulmonary artery.

Fig. 1. ± Radiograph showing elevation of the right diaphragmatic dome.
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Ventilation±perfusion lung scans revealed a few scatter
subsegmental areas of decreased ventilation and perfusion in
the upper lobes compatible with emphysema.

In a two-dimensional echocardiogram, a large loculated
hepatic cyst was observed compressing and deforming the
right heart chambers (fig. 2). Injection of agitated saline into
the antecubital vein showed right to left shunting across the
interatrial septum. Computed tomography sections of the
liver revealed a large hydatid cyst that occupied the left lobe
of the liver and elevated the right hemidiaphragm, compres-
sing the heart (fig. 3).

At surgery, a large hydatid cyst was found, peeled and
drained; the adjacent hemidiaphragm and pericardium were
infected.

Postoperatively, after recovery from anaesthesia, the arterial
oxygen and carbon dioxide tensions improved in the supine
position (Pa,O2 116 kPa (87 mmHg); Pa,CO2 4.8 kPa (36
mmHg)) indicating an improvement in orthodeoxia, which
was demonstrated after 48 h when the patient was able to
assume the erect position (table 1). The shunt was calculated
at 5.4% in the upright, and 4.8% in the supine positions.

Discussion

This report documents a 54-yr-old male, who had
platypnoea and orthodeoxia caused by right to left shunting
across a patent foramen ovale. A large hydatid cyst located in
the left liver lobe had deformed and compressed the right
sided heart chambers.

Platypnoea and orthodeoxia are very unusual in patients
with normal lung function; pulmonary disease and pulmonary
hypertension enhance a tendency for right to left shunting
across a patent foramen ovale [9]. The true incidence of
patency of the foramen ovale is unknown, but autopsy
studies have revealed an incidence of 27% in cases without
associated heart disease with the opening diameter ranging in
size from 1±19 mm2. Echo and Doppler imaging studies of
normal subjects have revealed a prevalence of 7.5% patency
of the foramen ovale during spontaneous breathing and of
15% during the Valsalva manoeuver [10].

Cardiac catheterization showed normal intracardiac pres-
sures, and the mean right atrial pressure was equal to the
pulmonary occlusion pressure (reflecting left atrial pressure).
In the absence of a measurable interatrial pressure gradient, it
was postulated that the shunt, which increased when the
patient was in the upright position, was caused by a directed
flow toward a patent foramen ovale. This directed flow was
caused by an anatomical distortion of the right atrium as a
result of pressure from the hydatid cyst. It is possible that the
hydatid cyst changed the anatomic relationship of the inferior
vena cava to the foramen ovale when the patient was in the
upright position; this probably led to the significant right to
left shunt. Previous studies have documented interatrial right
to left shunt in the absence of a pressure gradient, suggesting
directed flow from the right side of the heart into the left
atrium [11].

One other case report [12] linked an interatrial shunt to a
localized pericardial effusion; the patient also had a mean
right atrial pressure equal to the pulmonary artery occlusion
pressure, and the shunt resolved after medical therapy for the
effusion. The pathophysiology of platypnoea and orthode-
oxia of our patient is similar to this patient with pericarditis.
Both cases related to right atrial compression and distortion

Table 1. ± Serial arterial blood gas studies

Pa,O2 Pa,CO2 PA-a,O2 QS/QT % VD/VT %

FI,O2 Upright Supine Upright Supine Upright Supine Upright Supine Upright Supine

Preoperative
Room air 33 71 31 23 - - - - - -
100 % 78 362 36 33 591 303 29.5 15.1 66 39

Postoperative
Room air 95 90 40 37 9 10 - - - -
100 % 557 569 35 36 108 97 5.4 4.8 28 27

Data presented as mmHg (1 mmHg=0.133 kPa) except where indicated. Pa,O2: arterial oxygen tension; Pa,CO2: arterial carbon dioxide
tension; PA-a,O2: alveolar-arterial pressure difference for oxygen; QS/QT: percentage venous to arterial shunt; VD/VT: physiological dead
space; FI,O2: inspiratory oxygen fraction (flow 6 L.min-1).

Fig. 2. ± In the echocardiogram (right anterior oblique view) a large
hepatic cyst can be seen elevating the diaphragm, compressing and
deforming the right side chambers. RA: right atrium; TV: tricuspid
value; RV: right ventricle; AO: aorta.

Fig. 3. ± Axial contrast-enhanced computed tomographic scan. A liver
mass (M) can be seen to compress the heart.
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resulting in a right to left shunt. These reports emphasize the
effectiveness of management of right to left shunting through
a patent foramen ovale by medical or, in the present case,
surgical procedures aimed to decompress the right side heart
chambers.
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