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Pulmonary varix is a rare disorder which is usually discovered by chance during the
third to sixth decade in an asymptomatic patient. The 37th example is reported with a

review of the literature. The disorder is possibly congenital and may affect any lobe.
Pulmonary angiography is the preferred procedure for diagnosis. If symptoms are pre-
sent, they can usually be attributed to associated cardiopulmonary disease. Two serious
complications have been reported-systematic embolus from a clot in the varix (two
cases suspected), and rupture leading to the death of the patient (four cases). A
third hazard to the patient is an unnecessary diagnostic thoracotomy. Patients without
symptoms should have periodic chest radiographs and those with haemoptysis or
systemic embolism should be considered for resection of the varix.

Pulmonary varix is a rare vascular abnormality
of the lung, only 36 cases having been previously
reported (Bartram and Strickland, 1971; Kelvin,
Boone, and Peretz, 1972; Papamichael et al.,
1972; Owens et al., 1973; Davis et al., 1974;
Perrott and Shin, 1974). Since it is usually dis-
covered by chance in an asymptomatic patient, its
true incidence is not known. We recently en-
countered a patient in whom this lesion was first
suspected after it was visualized at the time of
mediastinoscopy. Ours is only the second patient
to have an associated abnormality of the pulmon-
ary arterial tree (Papamichael et al., 1972).

PATIENT SUMMARY

A 22-year-old black woman was evaluated at
Ochsner Clinic because of an abnormal chest
radiograph obtained as part of a routine pre-
employment examination. She had smoked a half
pack of cigarettes per day for the previous 10
years and had enjoyed good health in the recent
past. The physical examination was normal. No
murmur or bruit was heard over the chest or
neck. The following studies were normal or neg-
ative: complete blood count, erythrocyte sedi-
mentation rate, electrocardiogram, and resting
arterial blood gases. The chest radiograph (Fig. 1)
revealed a mass in the right paratracheal area and
a small right pulmonary artery segment. No
'Present address: Golden Clinic, 1200 Harrison Avenue, Elkins,
West Virginia 26241, USA

calcifications were seen on planigrams (Fig. 2).
A thyroid scan was not done. At mediastinoscopy
a soft bulging structure was seen above the area
of the azygos vein outside the lung.
For this reason catheterization of the right side

of the heart and pulmonary angiography were
performed. The cardiac haemodynamics and
oxygen saturation were normal. The arterial
phase of the angiogram revealed normal flow
but disclosed a diminutive hypoplastic right pul-
monary artery (Fig. 3). The right hilar mass was
distinct from the pulmonary arterial phase. The
exact nature of the lesion was readily determined
when the mass opacified simultaneously with the
pulmonary veins, left atrium, and left ventricle.
This occurred before opacification of the aorta
which excludes any anomalous supply from the
aorta (Bartram and Strickland, 1971) (Fig. 4).
Figure 5, a later film taken in rapid sequence,
shows complete delineation of the lesion.

COMMENT

Puchet in 1843 described the first patient with
pulmonary varix-a baby who died from intestinal
haemorrhage and who also had multiple varices in
other organs. The next five cases were diagnosed
at necropsy (Hedinger-Basel, 1907; Nauwerck,
1923; Klinck and Hunt, 1933; Neiman, 1934;
Jacchia, 1936). Diagnosis by angiography in a
living patient was first made by Mouquin et al.
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FIG. 1. Postero-anterior view of chest demonstrating mass in
the right paratracheal area and a small right pulmonary artery
segment.

FIG. 2. Tomogram of right paratracheal mass

demonstrating absence of calcifications.

(1951) in France. The condition may be con-
genital in origin, since it can be associated with
other congenital anomalies and since it occurs
in otherwise healthy children (Klinck and Hunt,

1933; Hagen and Heinz, 1960; Nelson, Hall, and
Garcia, 1966; Papamichael et al., 1972). Age at
discovery ranges from 7 to 69 years, most c.ses
occurring in the third through the sixth decades
(Bartram and Strickland, 1971). Any area of the
lung may be involved.

Clinical signs are absent, and symptoms, when
they occur, can almost always be attributed to
associated cardiopulmonary disease. Four patients
experienced haemoptysis, but in each one
associated disease might have been responsible
(tuberculosis in three, bronchiectasis in one)
(Hedinger-Basel, 1907; Nauwerck, 1923; Jacchia,
1936; Papamichael et al., 1972). Six patients have
had mitral valve disease (Case Records of the
Massachusetts General Hospital. Case No. 37411,
1951; Hagen and Heinz, 1960; Bryk and Levin,
1965; Hipona and Janshidi, 1967; Kelvin et al.,
1972) and increased left atrial pressure may have
been an 'aggravating or initiating' factor (Poller
and Wholey, 1966; Bartram and Strickland, 1971).
Pulmonary venous hypertension was documented
in two cases (Bryk and Levin, 1965). Although a
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FIG. 3. Arterial phase of pulmonary angiogram demonstrating normal
flow with a hypoplastic right puilmonary artery and a non-opacified
right paratracheal mass.

parahilar mass in a patient with severe mitral
insufficiency might suggest the possibility of varix,
one author found localized dilatation of the cen-
tral right pulmonary vein in seven of 50 patients
with severe mitral insufficiency (Bryk, 1970).

In addition to pulmonary varix our patient had
an associated hypoplastic right pulmonary artery
(Figs 1 and 3). The only other patient with this
abnormality had, in addition, absence of the
superior pulmonary vein and eventration of the
hemidiaphragm (Papamichael et al., 1972). Other
associated congenital abnormalities have included
patent ductus arteriosus and ventricular septal
defect (Vengsarkar, Kincaid, and Weidman,
1963), double outlet right ventricle (Steinberg,
1967), anomalous venous drainage with pseudo-
coarctation of the aorta (Bartram and Strickland,
1971), and the Klippel-Trenaunay-Weber syn-
drome (congenital port wine naevus of the right
side of the face, chest, right arm, and left leg,
elongation of the right side of the body, and
varicose veins of the left leg) (Owens et al.,
1973).

The differential diagnosis of an abnormal mass
on chest radiography in an asymptomatic patient
includes numerous conditions in addition to
varix. The more common are pulmonary arterio-
venous fistula, tuberculosis, and malignant and
fungal diseases. Tomograms may indicate the
vascular nature of the lesion, but the differentia-
tion between A-V fistula and pulmonary varix
is extremely difficult. The presence of clubbing,
cyanosis, polycythaemia, telangiectasia, or bullae
would suggest the diagnosis of pulmonary A-V
fistula rather than pulmonary varix (Hagen and
Heinz, 1960).
Pulmonary angiograms are required for de-

finitive diagnosis without resorting to surgery
(Good, 1961; Bartram and Strickland, 1971). Bar-
tram and Strickland (1971) reported the angio-
graphic characteristics of a varix to include: (1)
a normal arterial flow phase, (2) the varix becom-
ing visible in the venous phase, filling at the same
rate as the normal pulmonary vein, (3) the varix
draining into the left atrium, (4) delayed empty-
ing of the varix, and, finally, (5) the varicose
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FIG. 4. Venous phase of the pulmonary angiogram demonstrating
opacification of the lesion before opacification of the aorta.

appearance and tortuous course of the vein in-
volving only the proximal portion, the distal
branches being normal.
The natural history of the disease has not been

well defined. Because of the asymptomatic nature
of the lesion, many cases probably remain unde-
tected. If the lesion is not associated with other
cardiopulmonary disease, the prognosis is gener-

ally good. No change in the size of the lesion on

the chest radiograph has been observed in three
patients after 10 (Hagen and Heinz, 1960), four
(Hipona and Janshidi, 1967), and 15 (Hipona
and Janshidi, 1967) years respectively. One patient
who had mitral insufficiency was followed up for
seven years, the radiographic appearance of the
varix enlarging progressively as the mitral disease
worsened (Hipona and Janshidi, 1967). Two years

after replacement of the mitral valve with a

prosthesis, the patient demonstrated a progressive
decrease in cardiomegaly and radiographic disap-
pearance of the varix.

If symptoms are present, they usually can be
related to associated diseases such as congenital
or acquired heart disease or primary pulmonary
disease. However, in two cases symptoms may

have been secondary to emboli from the varix.
Perrett and Fortelius (1961) attributed a trans-
ient hemiparesis in their patient to an embolus
from a clot which was later demonstrated in the
varix. Neiman (1934) ascribed the hemiparesis of
his patient to angiospasm, since the symptoms dis-
appeared and no emboli could be found in the
cerebral artery at necropsy three months later;
however, thrombotic masses and calcium con-
cretions were demonstrated in the varix, so that
his patient may well have had an embolus. Al-
though one cannot be certain that the cerebral
symptoms of these patients were related to an
embolus from the varix, this possibility seems
reasonable from the data available.
A second complication, rupture of the varix,

has been uniformly fatal. In two of the four
patients this may have been due to erosion of the
varix by active pulmonary tuberculosis (Hedinger-
Basel, 1907; Nauwerck, 1923). A third patient
had associated severe systemic hypertension
(Klinck and Hunt, 1933). However, rupture of
the varix in the fourth patient remains unex-
plained (Perrett and Fortelius, 1961).
A third hazard to the patient is an unnecessary
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FIG. 5. Venous phase of pulmonary angiogram completely delineating
right paratracheal mass.

diagnostic thoracotomy, and four patients have
been subjected to this procedure (Good, 1961;
Bryk and Levin, 1965; Steinberg, 1967; Davis et
al., 1974). Definitive diagnosis should be made by
pulmonary angiography.
Due to the small number of reported cases

available for analysis, it is impossible to deter-
mine the exact complication rate, but prognosis is
generally good. Therapy should be individualized
depending on the patient's symptoms. Patients
without symptoms might best be followed by an-
nual chest radiographs. However, resection of the
varix should be seriously considered in any
patient who experiences haemoptysis or symp-
toms suggestive of systemic embolism.

We wish to thank the Department of Medical Com-
munications for their assistance in the preparation
of this manuscript.
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