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SHORT REPORT

Segmental pulmonary veno-occlusive disease secondary to

lung cancer

N B N Ibrahim, H Burnley, K A Gaber, L J Ormerod, B Addis, F Capron, C R McGavin

This report describes two cases of segmental pulmonary vein
occlusion secondary to lung malignancy in which lung
biopsies showed histological features of veno-occlusive
disease. These are the first cases to be reported in the
literature in which such lung parenchymal histological
changes are described in association with lung malignancy.

occlusive disease associated with squamous cell carcinoma

of the lung and pulmonary vein leiomyosarcoma. Although
invasion of pulmonary veins by lung carcinoma is not
uncommon,' * being described in 6% of tumours,' and
leiomyosarcoma involving pulmonary veins has been
reported previously,” * these are the first cases in which lung
parenchymal changes reminiscent of veno-occlusive disease
secondary to underlying lung malignancy have been
described.

I n this article, we document two cases of segmental veno-

CASE REPORTS

Case 1

A 42 year old woman presented with dyspnoea and a dry
cough. She was a lifelong non-smoker, previously well, with
no history of allergen exposure, chest disease, or occupational
risk factors. She was hypoxic, with a normocytic anaemia,
hypoproteinaemia, and a raised erythrocyte sedimentation
rate. An autoimmune profile was negative. Respiratory
function tests showed a mild restrictive pattern. A chest
x ray showed a diffuse interstitial process, with no evidence
of pulmonary oedema. A computed tomography (CT) scan
(fig 1) showed some lymphadenopathy, pronounced hypo-
vascularity of the right lung, and normal vascularity of the
left lung. There was no clinical or radiological evidence of
pulmonary hypertension. A transbronchial biopsy failed to
yield a diagnosis, so a video assisted thoracoscopic biopsy and
mediastinoscopy was attempted, but this was unsuccessful
because of dense adhesions in the right pleural cavity.
Therefore, a right thoracotomy was performed and a biopsy
was taken from the right lung. The right lower lobe was
found to be consolidated and densely adherent to the
diaphragm. The right lung biopsy showed features of
pulmonary veno-occlusive disease (PVOD). After some
difficulty weaning her from the ventilator, an echocardio-
gram revealed a tumour in the left atrium, obstructing the
right pulmonary veins. She underwent an emergency
exenteration of the left atrium, excision of the tumour, and
a right pneumonectomy. No biopsy was taken from the left
lung because the abnormal changes that were seen on the CT
scans were confined to the right lung. The right lung had a
pale surface with a fibrinous haemorrhagic exudate over the
lateral aspect. The left atrial tumour was multilobulated and
measured 60 x 50 x 40 mm, with a partially smooth sur-
face. Histologically, the lung showed patchy but widespread
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Figure 1 Computed tomography scan showing pronounced
hypovascularity of the right lung and normal vascularity of the left lung.

interstitial fibrosis, with features of veno-occlusive disease.
There was oedema of the pulmonary septa with ““arterialisa-
tion” of veins, which showed thickened walls and intimal
proliferation, and the arteries also showed pronounced
intimal thickening, medial hypertrophy, and virtual occlusion
in some places (fig 2). No plexiform arterial lesions were
seen, and there was no evidence of thromboembolic disease.
The intra-atrial part of the tumour, which extended from the
right pulmonary veins, was attached to the endothelial
surface of the atrium, but did not infiltrate its wall. There
was a variable growth pattern, with fascicles of pleomorphic
blunt ended spindle cells with morphological and immuno-
histochemical features of leiomyosarcoma (positive staining
for MyoD1 and smooth muscle actin, in addition to focal
positivity for desmin). The subcarinal lymph nodes received
showed no evidence of malignancy.

Case 2

A 52 year old woman with a 40 year history of smoking
presented in October 2000, with a three week history of
haemoptysis. Her past medical history included hysterectomy
and peripheral vascular disease. She had finger clubbing, but
otherwise her physical examination was normal. A chest
radiograph showed left upper lobe consolidation without loss
of volume. The right lung appeared normal. Lung cancer was
suspected and a CT scan revealed left upper lobe consolida-
tion, with a 6 cm tumour mass and pleural effusion,
suggestive of inoperable lung cancer. There was no clinical
or radiological evidence of pulmonary hypertension.

Abbreviations: CT, computed tomography; PYOD, pulmonary veno-
occlusive disease
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Figure 2 Pulmonary veins (arrows) showing prominent intimal fibrosis.
Note also the intimal thickening of the pulmonary artery (arrow head)
adjacent to a bronchiole. Haematoxylin and eosin staining.

Fibreoptic bronchoscopy showed blood in the orifice of the
lingula. Bronchial washing and CT guided tissue biopsy were
negative for malignancy. In January 2001, she underwent
video assisted thoracoscopic biopsy. Histologically, the lung
showed features of veno-occlusive disease, with widespread
accumulation of pigment laden macrophages within numer-
ous alveoli (fig 3A). An iron stain confirmed haemosiderosis
(fig 3B). Some of the pulmonary veins showed intimal and
medial thickening, associated with narrowing of their
lumina, and many of the lymphatics were dilated and
contained haemosiderin laden macrophages. An occasional
pulmonary artery showed some intimal and medial thicken-
ing. No plexiform arterial lesions were seen. There was no
evidence of malignancy. Her symptoms persisted and in June
2001 she underwent a rigid bronchoscopy and open lung
biopsy. Biopsies from the lingula, which was grossly
abnormal, again showed features of veno-occlusive disease,
with no evidence of malignancy. She was closely followed up.

In May 2002 she developed headache, right shoulder
weakness, and splinter haemorrhages. A transoesophageal
echocardiogram revealed a mass in the left atrium, attached
to and obstructing the blood flow in the superior pulmonary
veins. Left atrial myxoma with systemic embolisation or
bacterial endocarditis was suspected. She was treated with
intravenous antibiotics. A further CT scan (fig 4) showed a
left upper lobe tumour extending directly into the left atrial
cavity, close to the left superior pulmonary vein, which was
consistent with lung cancer. A repeat fibreoptic bronchoscopy
showed a tumour visible at the lingual orifice and a biopsy
was taken. Histology showed squamous cell carcinoma. She
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Figure 4 Computed tomography scan showirég a left upper lobe
tumour invading through the left atrial wall (and obstructing the superior
pulmonary veins).

received palliative chemotherapy and died in December 2002.
No postmortem examination was carried out.

DISCUSSION

PVOD is a rare cause of primary pulmonary hypertension
characterised by occlusion of intrapulmonary small veins and
venules by intimal fibrosis. In most cases, the cause of PYOD
is unknown, although the condition has been described in
patients receiving chemotherapy, radiotherapy, bone marrow
and renal transplantation, and in patients with systemic
sclerosis, lower respiratory tract infections, particularly viral
infections, and in association with human immunodeficiency
virus infection.>®

“The lung parenchymal changes of pulmonary veno-
occlusive disease in these two cases were caused by
invasion of the pulmonary veins by lung cancer””

Histologically, the pulmonary veins and venules show
obstructive intimal fibrosis, which is initially loose and
oedematous. Often, there is recanalisation with septa
formation. Arterialisation of veins may be prominent and
the tunica media may show hypertrophy. Recent thrombi are
often seen. Dilatation of accompanying lymphatics is
common. The pulmonary arteries may show mild to
moderate arterial hypertensive changes, with intimal fibrotic

“‘?*E‘f-'}“‘ Figure 3 (A) Extensive intra-alveolar
_ haemorrhage with accumulation of
pigment |ac?en macrophages. Note the
vascular changes. Haematoxylin and
eosin stain. (B) Perl’s stain for iron
confirming extensive pulmonary

haemosiderosis.
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Take home messages

® We report two cases of segmental veno-occlusive
disease secondary to lung malignancy

e The finding of histological features of pulmonary veno-
occlusive disease in lung biopsies coupled with
evidence of obstruction of the superior pulmonary vein
on computed fomography scans should be regarded as
highly suggestive of intrapericardial extension of lung
malignancy

changes, often with recent thrombi. The lung parenchyma
shows prominent haemosiderosis, focal congestion, and
interstitial fibrosis, with fibrous thickening of interlobular
septa, which may contain sclerotic veins and dilated
lymphatics.” Haemosiderosis, as seen in our second case, is
common, and may be associated with iron and calcium
encrustation of the wall of the blood vessels, which may elicit
a foreign body giant cell reaction. The differential diagnosis
of PVOD includes narrowing or obstruction of major
pulmonary veins, idiopathic pulmonary haemosiderosis, and
primary pulmonary hypertension with other causes."

Pulmonary vein occlusion occurs in 6% of patients with
primary lung cancer,’ but parenchymal lung changes
reminiscent of PVOD have not been described previously in
these patients. In both our cases, there was no clinical or
radiological evidence of pulmonary hypertension and the
disease process was confined to one lung. We conclude that
the lung parenchymal changes of PVOD in these two cases
were caused by invasion of the pulmonary veins by lung
cancer.

Although surgery was carried out in our first patient,
surgical resection in the second patient was not appropriate
because of the presence of a pleural effusion on CT scan
(stage IV disease). Furthermore, radiotherapy was thought to
be hazardous because of the risk of atrial perforation and
massive bleeding as a result of involvement of the atrial wall
by tumour, which clinically raised the possibility of bacterial
endocarditis or atrial myxoma.
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