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Anomalous pulmonary venous drainage shown by
duplex sonography, computed tomography, and plain
radiography
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ABSTRACT In a patient with the scimitar syndrome duplex Doppler sonography was used to show the
point of entry of the abnormal pulmonary vein into the inferior vena cava to determine blood flow.
Chest radiography and computed tomography also showed the vein descending to the diaphragm.

Introduction

Several forms of partial and total anomalous pulmon-
ary venous drainage have been described,' including
the scimitar syndrome, which was first described by
Cooper in 1836.2 In this condition the anomalous vein
is usually visible on the plain posteroanterior
radiograph as a broad, gently curved shadow descend-
ing to the diaphragm to the right of the heart.'-3
Because the radiological appearance ofthe vein resem-
bles a Turkish sword, the term "scimitar syndrome"
was introduced by Neill et al in 1960.4
The abnormal vein usually drains a variable amount

of blood from the right lung into the inferior vena
cava, thus constituting an extracardiac left to right
shunt.'3 In some cases there is drainage to the right
atrium, the superior vena cava, or the azygos system.
More than one anomalous vein may be present,5 as
may other cardiopulmonary anomalies.'25 The inci-
dence of the scimitar syndrome is not known as
patients are often symptomless.6 Symptoms may be
due to associated malformations or to the anomalous
venous connection itself.2 Presentation in infancy is
rare, though cardiac failure, cyanosis, cardiac mur-
murs, and failure to thrive may occur."

Although the scimitar vein is visible on the chest
radiograph in many cases,36 additional diagnostic
procedures (including catheter studies) are often
necessary to confirm the diagnosis and to evaluate any
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associated malformations. Recently a few cases have
been reported in which computed tomography was
helpful."9 To our knowledge, duplex sonography has
not been used to demonstrate the entry of the
anomalous vein into the inferior vena cava.

Case report

A woman aged 66 years was admitted to hospital
because ofdyspnoea and moderate oedema ofthe legs.
Her medical history included implantation of a
pacemaker one year before in another hospital and a
right mastectomy for breast cancer 16 years
previously.

Physical examination showed moderate enlarge-
ment ofthe liver. She had a soft pansystolic murmur in
the right parasternal region, a normal first heart
sound, and fixed splitting of the second heart sound.

Echocardiography disclosed enlargement of the
right atrium and the right ventricle. The Doppler
examination showed incompetence of the tricuspid
valve.
The chest radiograph (fig 1) showed right heart

enlargement. On the lateral view an atypical vessel was
seen projecting over the heart silhouette, descending to
the diaphragm. On the posterior view the vessel was
seen only faintly, near the right cardiophrenic angle.
The lung fields were of normal appearance.

Sonography of the abdomen showed moderate
distension ofthe inferior vena cava. The atypical vessel
was seen entering the inferior vena cava immediately
below the diaphragm. Venous flow signals were re-
corded within the vessel lumen by duplex sonography
(fig 2).
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Fig 2 Duplex sonography ofthe scimitar vein (arrow)
entering the inferior vena cava (IVC): venousflow with a
peak velocity ofnearly 0-6 m/s. S-spine; arrowheads
indicate the diaphragm.

Fig 1 (Above) Posteroanterior chest radiograph with the
vessel ill defined on the right side ofthe heart shadow
(arrowhead).
(Below) Lateral chest radiograph with the scimitar vein
clearly visible (arrows); near the diaphragm the vein can be
seen on the originalfilm by using a spotlight.

Cardiac catheterisation showed no septal defect; an

oxygen step was detected in the inferior vena cava,
indicating the presence of a left to right shunt (1:2.7).

Fig 3 Computed tomography scan (reconstructed coronary
image) showing the scimitar vein (arrows) running down to
the diaphragm.

Pulmonary artery pressures were normal.
The atypical vein could not be seen sufficiently well

by angiography, so computed tomography was car-
ried out. On reconstructed images the anomalous vein
could be visualised descending to the diaphragm (fig
3). The patient refused surgical treatment, so symp-
tomatic treatment was started and she was discharged.
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Discussion References

Our patient showed signs of right heart failure, which
was caused by the scimitar syndrome. In this case the
radiographic presentation of the scimitar vein was

unusual in that it was clearly visible on the lateral chest
radiograph, whereas on the posteroanterior radio-
graph the vein was only faintly visible near the
diaphragm.

Oakley et alP have described the sonographic
appearance of the abnormal vein entering the inferior
vena cava. Duplex sonography, however, has not to
our knowledge been used previously to determine
blood flow in this vessel. The method allowed the
presence of venous flow to be verified. The scimitar
vein31' can also be demonstrated by computed tomo-
graphy but sometimes difficulties occur in identifying
its site of entry into the inferior vena cava.
When the point of insertion can be shown by

sonography, catheter studies are not necessary to
locate the vein itself (which may be difficult), though
the studies help to estimate the size of the shunt, to
measure the pulmonary artery pressure, and to rule
out additional septal defects of the heart.
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