
were removed to analyse fibrotic changes. As shown in
figure 1a, the severity of fibrotic changes as indicated by the
Ashcroft score was similar in wildtype and PAR-4 deficient
animals (score of mean¡SEM 3.46¡0.25 and 2.48¡0.50, respec-
tively, p50.13). In line, collagen deposition as assessed using
Masson’s trichrome stainings was also similar in wildtype and
PAR-4 deficient mice (mean¡SEM arbitrary units of 2.2¡0.9 and
2.0¡0.8, respectively, p50.88; fig. 1b). Finally, we determined
pro-fibrotic gene expression in the lungs of bleomycin treated
mice and, as shown in figure 1c, no differences in fibronectin,
collagen 1 and collagen 3 levels between wildtype and PAR-4
deficient mice were observed. Overall these data thus indicate
that PAR-4 does not play a significant role in the regulation of
pulmonary fibrosis. Although extrapolation of our data to other
fibrotic disorders should be performed with great care, our data
argue against an important role of PAR-4 in fibrotic disease and
once more stress that in vitro data should not be over interpreted
by claiming potential roles in vivo.
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Severe pulmonary hypertension leading to heart–lung

transplantation and revealing breast cancer
To the Editors:

Pulmonary tumour embolism is considered to be a rare cause of
pulmonary hypertension. The incidence, studied in autopsy
series, varies from 3 to 26% of patients with solid tumour [1]. It
occurs most frequently in breast, stomach, lung, liver, prostate
and pancreas adenocarcinoma [1]. The literature shows a male
predominance and an average age of 52.4 yrs [2]. The signs are
those of any pulmonary hypertension, occurring either during
the history of a known neoplasia or as the first manifestation of
malignancy. Pre-mortem diagnosis is difficult to confirm and
definitive diagnosis is usually made on an autopsy study. Several
studies have reported pulmonary wedge aspiration cytology
performed during a right heart catheterisation as a useful pre-
mortem diagnostic tool [3]. Treatment consists of treating the
neoplasia. Specific treatment for pulmonary hypertension has not
been evaluated. Most frequently, evolution leads to refractory
right cardiac failure and death [4]. In rare cases improvement has
been reported after chemotherapy [5] or endarterectomy [6].

Two mechanisms can be involved in the development of
pulmonary hypertension in tumour pulmonary embolism: the
first one is by mechanical occlusion of the small pulmonary
arteries by multiple neoplastic microemboli, the second one is
through development of pulmonary tumour thrombotic micro-
angiopathy (PTTM) as a result of endothelial interaction with

tumoural cells. In PTTM, inflammatory and coagulation path-
ways are activated leading to vascular remodelling phenomena
and diffuse narrowing of the pulmonary arteriolar system [7].
The role of tissue factor and vascular endothelial growth factor
[8] as well as platelet-derived growth factor in the pathogenesis
of PTTM has been highlighted by previous studies.

We report the case of a 49-yr-old female patient who was
admitted on suspicion of pulmonary hypertension. This episode
began 4 months ago following complaints of exercise-induced
dyspnoea. A pulmonary angiographic computed tomography
(CT) found no pulmonary embolism. An echocardiography
showed a slight elevation of the systolic pulmonary artery
pressure leading to the diagnosis of a possible diastolic
dysfunction consecutive to a hypertensive cardiopathy. The
patient’s medical treatment for systemic hypertension was
reinforced and no further explorations were conducted.

Due to disabling dyspnoea, the patient was hospitalised
4 months later. No signs of cardiac dysfunction were seen,
the pulmonary auscultation was clear. Pulmonary embolism
was eliminated by a pulmonary angiographic CT but rare
ground-glass opacities were noticed. The echocardiography
revealed signs of chronic cor pulmonale with dilatation of the
right cavities and severe elevation of the systolic pulmonary
artery pressure at 70 mmHg. The bronchoalveolar lavage c
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showed intra-alveolar haemorrhage and no malignant cells,
the pulmonary function tests were normal, the viral serologies
and complete immune check-up were negative and the
abdominal echography showed no sign of portal hypertension.
Given the association of rapidly evolving pulmonary hyper-
tension, alveolar haemorrhage and ground-glass opacities a
possible pulmonary veno-occlusive disease was suspected [9].
The patient was addressed to our unit (Pneumology, Hospital
CHU de Nantes, Nantes, France) for further investigations.

The right cardiac catheterisation revealed severe pulmonary
hypertension with an elevation of mean artery pulmonary
pressure at 62 mmHg, diminution of the cardiac output
(3.36 L?min-1) and of the cardiac index (2 L?min-1?m-2), and an
increase of pulmonary vascular resistance at 16.7 Wood units.
The pulmonary wedge pressure was not elevated (6 mmHg). No
cytologic study was performed during the procedure. The patient
was transferred to the intensive care unit because of the
appearance of low blood pressure and loss of consciousness.
Treatment with dobutamine, noradrenalin, epoprostenol and
nitric oxide was initiated, without improvement. A thrombocy-
topenia interpreted as a sign of severe pulmonary hypertension

FIGURE 1. Fibromuscular intimal thickening leading to reduction of the lumen

of the pulmonary arteriole. There is an accumulation of carcinomatous cells in the

residual lumen. Haematoxylin and eosin stained, original magnification 640.

a) b)

c) d)

FIGURE 2. Pre-transplantation contrast enhanced computed tomography images showing a lesion of the left breast, a left axillary adenopathy and rare ground-glass

nodules. a) Mediastinal window cut showing the left axillary adenopathy. b) Mediastinal window cut showing the lesion of the left breast. c and d) Parenchyma window cuts

showing rare ground-glass nodules.
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appeared on the blood test. Given the dramatic evolution with
signs of severe low cardiac flow the patient was put under veno-
arterial extracorporeal membrane oxygenation after oro-tracheal
intubation and inscribed on an emergency transplantation list.
She benefited from a cardiopulmonary transplantation 6 days
after admission.

Rapidly a graft dysfunction associated with a multiorgan failure
was observed. The anatomo-pathological examination of the
explanted lungs showed tumoural cells within the pulmonary
arteries associated with extensive intimal fibrosis consistent
with PTTM (fig. 1). Following physical examination, an abnor-
mality of the left breast and an axillary left lymphadenopathy
were found. Blood tests showed a high level of the tumour
marker CA 19-9. The CT scan confirmed a growth in the left
breast associated with bilateral axillaries adenopathies and a left
supraclavicular adenopathy. Biopsies of these lesions were
performed revealing breast adenocarcinoma. A medullar inva-
sion explaining the initial thrombocytopenia was revealed by a
bone marrow examination.

The poor prognosis led to limiting specific care. The patient
deceased 17 days after transplantation.

This case is important because breast cancer was not diagnosed
due to the rapid evolution of the pulmonary hypertension and
the need for emergency transplantation. Pulmonary hyperten-
sion was the first and only sign of malignancy. Neoplasia was
not evoked due to the young age of the patient, absence of self-
reported clinical signs and no specific findings on the CT scan.
Retrospectively, it was found that a mammography conducted
a few months earlier showed a lesion on the left breast (ACR
2). A new evaluation of the pre-transplant CT scan revealed a
lesion of the left breast and a left axillary adenopathy (fig. 2).

The case also highlights the importance, for all patients, of a
complete check-up before transplantation, including the search
for a neoplasia. Indeed, when dealing with severe pulmonary
hypertension, the possibility of a malignancy should always be
kept in mind as it can lead to transplantation being recon-
sidered. In this case, the check-up failed to show any signs
of malignancy even though the CT scan was pathological,
emphasising the importance of a rigorous and complete analysis
of the various imaging. The patient should have benefited from
a gynaecological consultation as normally conducted before any
transplantation but the rapid respiratory failure resulted in an
incomplete pre-transplant evaluation. Moreover, development
of a subacute pulmonary hypertension with rapid evolution
towards right cardiac failure may be an indicator of malignancy.

Consequently, neoplasia should be considered when faced with
any unexplained, rapidly developing, pulmonary hypertension.
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