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FIG. 4. (a) Aortogram: arterial phase, showing tor-
tuous systemic artery; (b) aortogram: venous phase,
showing dilated and tortuous venous channel.

FIG. 5. Tomogram showing calcification of wall of
venous varicosity in right upper lobe.

course and distribution of the vessels is normal.
These changes resemble those seen in pulmonary
arterial hypertension which has been shown not to

be present. In the absence of pulmonary hyper-
tension they suggest a structural defect of the
vessel wall. Finally, there is a systemic arterio/
pulmonary venous anomaly in the right upper
lobe. Abnormal pulmonary veins on the left side
and the vascular anomaly above the right hilum
were apparent on the earliest radiograph taken
when the patient was only 3 years old. Though
all the radiological changes have become more
obvious as the patient has grown, there can be no
doubt that the pulmonary arterial, pulmonary
venous, and arteriovenous anomalies have all been
present from birth.

Pulmonary venous varices have been reported
by Hipona and Jamshidi (1967), Rizk, Melhem,
and Dagher (1970), Brocard, Vannier, and Gal-
louedec (1970), and Bartram and Strickland
(1971), and these authors have reviewed a number
of similar malformations recorded in the litera-
ture. Further cases have been reported more
recently by Papamichael et al. (1972), Castelld
Pérez Gomez, and Marazuela (1972), Beamish
(1972), Perrott and Shin (1974), and Davia et al.
(1974) These varices vary greatly: they are
usually dilated, elongated, and more or less
tortuous proximal pulmonary veins, draining a
single lobe or segment but following an essenti-
ally normal course; the peripheral ramifications
are normal. The dilatation may be localized,
forming a sac, or may extend along the length of
the vein. The other pulmonary veins are normal,
as also are the pulmonary arteries. In a few cases,
the varices are associated with acquired or con-
genital heart disease. Many of these present with
smooth rounded or lobulated lesions seen on the
plain chest radiograph which may resemble
tumour or pulmonary arteriovenous fistula; these
may be single or multiple but show no resemblance
to the venous abnormality in this case. In other
cases, there is a single dilated, tortuous vein
(Mouquin et al., 1951; Kozuka and Nosaki, 1968).
In the first case of Brocard et al. (1970), the dilated
right lower pulmonary vein descended vertically
from the upper part of the lung, turning medially
through a right-angle close to the diaphragm; the
upper vein was dilated and followed a corkscrew-
like course, but its direction was generally normal,
both veins entered the left atrium. Bronchography
suggested that the right lung was unilobar. In their
third case, a large left pulmonary vein which ap-
peared to drain the entire lung descended verti-
cally, turning medially and then upwards to enter
the left atrium. In their second case, also with a
hypoplastic right lung, an anomalous right pul-
monary vein entered the inferior vena cava, and
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a second vein draining the right lung was said to
follow an abnormal course to the left atrium but is
not clearly shown in their illustration. On the
basis of their experience, Brocard et al. (1970)
suggest that pulmonary varices of the type they
have encountered are usually part of a complex
malformation, involving also pulmonary arteries
and bronchi, and as such are related to the
scimitar syndrome. Though there are points of
similarity, none of these cases closely resembles
the one we have described.

On the other hand, Kaindl, Kotscher, and
Lobenwein (1971) have described a patient in
whom the pulmonary venous abnormality is more
like that seen in our patient. In their case 4, the
right lung veins were dilated and unusually long,
and followed a sinuous course from periphery to
hilum with siphon-like loops turning back on
themselves and few branches. The central pul-
monary veins were normal and entered the left
atrium. The pulmonary venous anatomy on the
left side is not well shown on their illustrations.
As in our case, the proximal pulmonary arteries
on both sides were dilated and tortuous.

Our view is that the pulmonary venous abnor-
mality in our case represents a congenital anomaly
of the course and distribution of the pulmonary
veins. The pulmonary venous system evolves from
a primitive plexus on the ventral aspect of the
lung bud of the embryo. We can offer no explana-
tion of the factors determining the pattern and
course of the lobar and segmental veins either in
the normal lung or in our case. At an early stage
in development there are anastomoses between
the pulmonary plexus and the posterior and com-
mon cardinal veins, which may persist and lead to
partial anomalous pulmonary venous drainage to
systemic veins on either side. In our case, though
the development of the normal direct pathway
to the hilum of the lung has been inhibited by
some unknown mechanism, the alternative and
circuitous route reaches a normal destination.

This curious pulmonary venous anomaly has not
resulted in any haemodynamic disturbance and
indeed none would be expected. It seems likely
that the slightly reduced arterial oxygen tension
and saturation results from a ventilation/perfusion
imbalance. Though distribution of ventilation has
not been measured, there is no significant distur-
bance of overall pulmonary ventilation, and it is
probable that the distortion of the orderly ana-
tomical pattern of pulmonary venous drainage has
resulted in an abnormal distribution of pulmonary
perfusion. The resulting impairment of gas ex-
change is, however, slight, unaccompanied by any
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subjective disability and unlikely to affect prog-
nosis adversely. Though haemorrhage from pul-
monary varices is reported, this has occurred in
those patients in whom the varix is localized and
sac-like, and there seems to be no reason to antici-
pate this complication in our case. Possibly, how-
ever, reduced velocity of blood flow and the late
development of degenerative changes in the vein
wall might predispose to pulmonary venous throm-
bosis. It is unlikely that the development of mi-
graine albeit with severe prodromal symptoms is
related in any way to the pulmonary venous
anomaly, though a congenital cerebral vascular
lesion has not been excluded.
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