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Abstract

OBJECTIVES: The study aimed to determine the optimal surgical procedure to treat pulmonary artery sarcomas responsible for pul-
monary hypertension.

METHODS: Between 1997 and 2010, 31 patients were treated surgically for pulmonary artery sarcomas. Sixteen patients were male; the
mean age was 56 years (range, 26-78 years). Common symptoms were characteristic of acute or chronic pulmonary thromboembolic
disease. Also, 21 patients experienced mild to severe pulmonary hypertension, with a mean total peripheral resistance of 473 dyn
s cm™. Clinical presentation and preoperative work-up confirmed the suspicion of pulmonary artery sarcoma in 18 patients. The
required surgical procedures included the following: pulmonary endarterectomy in 25 patients (combined with a right pneumonectomy
in five and with a replacement of the main pulmonary artery by a homograft reconstruction in one), pneumonectomy only in five
(three right and two left), with the use of cardiopulmonary bypass in three cases. In one patient, the right pulmonary artery only was
replaced on cardiopulmonary bypass.

RESULTS: Final pathology showed 26 high-grade and five intermediate-grade sarcomas. The 30-day mortality was 13% (four patients).
Repeat pulmonary resection was required in two patients due to recurrent disease. Moreover, 18 patients received adjuvant therapy.
Mean follow-up was 19 months (range, 1-99 months); of the 11 patients alive at follow-up, four were noted to have recurrent disease.
The 1-, 3- and 5- year survival was 63, 29 and 22%, respectively.

CONCLUSIONS: The prognosis of this very infrequent disease remains poor. Bilateral pulmonary endarterectomy may yield significant
survival rates because it provides completeness of resection without sacrificing the pulmonary vascular bed.
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disease of adulthood, but some cases in children have been
reported [3].
Owing to the limited number of cases, there are very few

INTRODUCTION

Primary pulmonary artery sarcoma (PAS) is a rare thoracic

tumour of unknown aetiology and dismal prognosis. The first
autoptic description was reported by Mandelstamm in 1923 [1].
Since then, approximately 200 cases have been described [2],
mostly as case reports. The incidence of this orphan disease is
0.001-0.03%, but it must be underestimated because PAS fre-
quently mimics pulmonary vascular diseases, such as acute pul-
monary embolism, chronic thromboembolic  pulmonary
hypertension (CTEPH) and primary pulmonary hypertension.
Early diagnosis is always difficult, albeit pathological classifica-
tions have evolved over time. Descriptions prior to 1975 are
confusing and should be interpreted cautiously. As a rule, it is
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small case series describing the management of these tumours
[4-8]. Interestingly, the largest series have been reported by
pathologists [9, 10].

We report our experience with the surgical management of
this rare disease.

MATERIALS AND METHODS

We retrospectively reviewed the clinical records of all patients
who could be identified through a computer-assisted search of
all medical records with a pathological diagnosis of PAS, primar-
ily diagnosed at the Marie Lannelongue Hospital. Between
January 1997 and December 2010, a total of 31 patients

© The Author 2012. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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underwent operations for PAS at our institution. In all instances,
the operations were performed with curative intent. The medical
records were retrospectively reviewed to evaluate the clinical
characteristics, operative findings, the postoperative outcomes
and the long-term results.

We excluded from this study: (i) patients with lung parenchy-
mal sarcomas; (ii) patients with metastatic sarcomas of the pul-
monary vessels (e.g. non-primary pulmonary artery sarcomas);
and (iii) patients with inoperable primary pulmonary artery sar-
comas in a fully palliative situation.

All patients were contacted by telephone interview or direct
consultation if a progression of the disease was suspected.

Clinical characteristics

There were 16 male and 15 female patients, with a mean age of
56 years (range, 26-78 years). Most of the 31 patients experi-
enced common symptoms of acute or chronic pulmonary
thromboembolic disease, including severe progressive or acute
dyspnoea (New York Heart Association class lI/IV, n=4/22),
chest pain (n = 4), fever (n =3) and syncope (n=1).

Owing to an unstable haemodynamic condition, three patients
underwent surgery on an emergency basis and could not
benefit from a complete preoperative work-up; nethertheless,
they all had blood tests, chest X-ray, computed tomography (CT)
scan and cardiac echography. The remaining 28 underwent
chest X-ray, where a metastatic disease was suspected in two
cases, with stigmata of pulmonary hypertension (PH) demon-
strated in five.

Ventilation-perfusion scintiscan (n=21), showing in most
cases a mismatch between a normal or subnormal ventilation
and a strongly altered perfusion, and computed tomography of
the chest (n=31) were the main components in the diagnostic
work-up of PAS. Chest CT demonstrated the presence of a
large quantity of endoluminal material proximally in the main
pulmonary artery, involvement of the pulmonary valve (one
patient; Fig. 1), mild contrast enhancement of the intravascular
mass (n = 5) or extravascular spreading of the lesion (n=2).

Magnetic resonance imaging was of some help in analysing
the endovascular component of the tumour in four patients. In
21 patients, the main feature of transthoracic echocardiography
(n=31) was the presence of pulmonary hypertension, whereas
infiltration of the pulmonary valve was detected in only one
case.

Pulmonary angiograms were obtained in 18 patients and
confirmed pulmonary hypertension in 10, with a mean total
vascular pulmonary resistance of 473 dyn/s/cm> (range, 215-
947 dyn/s/cm°). In addition, pulmonary angiograms demon-
strated or strongly suggested the diagnosis of an intravascular
malignant tumour in eight patients showing complete occlusion
of the pulmonary artery or vascular parietal alterations (Fig. 2).

Since 2006, 12 patients have been subjected to F-18 fluoro-
deoxyglucose positron emission tomography with integrated
computed tomography (FDG-PET/CT), yielding positive lesions in
10 (Fig. 3).

A biopsy of the mediastinal lesion was attempted in three
patients, either CT guided (in another institution) or via the
endovascular route, and vyielded a diagnosis of PAS in two
patients.

Table 1 summarizes the initial diagnosis on referral for the 31
patients and the timing of the correct PAS diagnosis.

Figure 1: Pulmonary artery sarcomas in a 55-year old man with dyspnoea
class [I-11l wrongly diagnosed as chronic thromboembolic pulmonary hyper-
tension (CTEPH). Coronal enhanced computed tomography shows a filling
defect occupying nearly the entire lumen of the main pulmonary artery
(arrow 1), involving the pulmonary valves (arrow 2) and extending into the
origin of left pulmonary artery (patient no. 8).

Figure 2: Pulmonary artery sarcomas in a 78-year old man with dyspnoea
class Ill wrongly diagnosed as CTEPH (patient no. 6). Pulmonary angiogram
showing irregular occlusion of left upper lobe arteries (arrow 1), with endo-
luminal material in the left lower lobe artery (arrow 2). Note the absence of
left upper lobe parenchymal opacification.

Surgical procedures (Table 2)

An angioscopic video-assisted pulmonary endarterectomy (PE)
was performed in 25 patients and it was combined with a right
pneumonectomy in five patients and a homograft reconstruction
of the main pulmonary artery in one.

The technical details of PE are similar to the surgery for
CTEPH as originally described by Dartevelle et al. [11]
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Figure 3: Pulmonary artery sarcomas in a 62-year-old man with acute dyspnoea wrongly diagnosed as acute pulmonary embolism (patient no.30). (A) Axial
enhanced computed tomography shows filling defect occupying nearly the entire lumen of the main pulmonary artery (arrow 1) and extending into the origin of
both pulmonary arteries. (B and C) F-18 fluorodeoxyglucose positron emission tomography with integrated computed tomography (FDG-PET/CT) showing intense
hypermetabolism in the main pulmonary artery (arrow 2), in the origin of the right and left pulmonary arteries and in the left upper lobe (metastasis; arrow 3).

Angioscopic video-assisted pulmonary endarterectomy is per-
formed during circulatory arrest under deep hypothermia (18°C),
with the intention of removing neoplastic obstructive material
from each pulmonary artery and its lobar or segmental branches.
The use of a 5-mm videothoracoscope gives much better visibil-

Table 1: |Initial diagnosis on referral for the 31 patients
and timing of the correct diagnosis

THORACIC

Patient ~ Sex Age Initial diagnosis before  HPS or  PE or FS ity of the operative field for the senior surgeon and offers high- °
no- (years)  evaluation at MLH PPD quality indirect two-dimensional vision to his assistants. In order S
1 M 44  CTEPH PE to completely excise the PAS, even more than in CTEPH, a true %
2 F 28  CTEPH PE endarterectomy is required, starting at the level of the intraperi- 73
3 M 63 CTEPH PE cardial right and left pulmonary arteries and progressively g
g m ‘6‘5 SEEE gE extending distally into each of the branches of the pulmonary &
. . . . . =

6 M 78 CTEPH ks artgry tree (Flg.. 4). As in CTEPH, patlenjcs VYIth PAS develop'a sig &
7 M 55  CTEPH HPS nificant systemic collateral neovascularization from bronchial ar- g
8 F 53 CTEPH HPS teries resulting, in significant back-bleeding from the pulmonary K
9 F 58 PAS HPS artery at the time of endarterectomy. The only way to stop this N
1? I; iz SEEE Eg: bleeding, which continuously fills the pulmonary artery and §
12 F 52 PAS PPD pools in the surgical fifeld, is to arrest the systemic circula‘Fion >
13 F 53  CTEPH HPS under deep hypothermia (18-20°C). In order to reduce the time P
14 F 54 CTEPH HPS of circulatory arrest, cardiopulmonary bypass is stopped only 5
15 M /3 CTEPH PPD after identification of the correct plane for endarterectomy. After =
L PPD letion of endarterect the first side, the ext : 5
17 M 35 PAS+lung metastasis  PPD completion of endarterectomy on the first side, the extracorpor 2
18 M 69  PAS+lung metastasis  HPS eal circulation is resumed for about 15 min before the contralat- ;
19 F 66  APE HPS eral endarterectomy is performed. In our series, the mean g
;‘13 E/l ;g E\ITDEPH :iz bypass time and cross-clamp time were 204 and 76 min, re- N
% ; s=  CTEPH PPD spe_ctlvely, mtermuttept circulatory arrest was required in 18 N
23 F 68  Fibrosing mediastinitis Fs patients (mean, 14 min). o _ _
24 F 70 Infectious pneumonia  HPS A pneumonectomy was necessary in five patients (three right
25 F 73 APE HPS and two left); the procedure was completed on cardiopulmonary
26 i 56 APE ) HPS bypass in three patients and was associated with a coronary
27 F 64 Infectious pneumonia ~ HPS ¢ b .
28 M 75  PAS HPS artery bypass in one. .
29 M 62  APE FS An intrapericardial pneumonectomy was performed in 10
30 M 47  APE HPS patients. Of these procedures, nine were done through a
31 M 35 PAS HPS median sternotomy. In five patients, intrapericardial pneumon-

ectomy was combined with endarterectomy, whereas the
APE: acute pulmonary embolism; CTEPH: chronic thromboembolic main pulmonary artery needed to be reconstructed under
pulmonary hypertension; F: female; FS: intraoperative frozen section bypass using bovine pericardium in two patients and a valved
pathological diagnosis; HPS: high preoperative suspicion; M: male; . . .
MLH: Marie Lannelongue Hospital; PAS: pulmonary artrey sarcoma; prosthetic tube in one. In one patient, a pneumonectomy Was
PE: paraffin-embedded pathological postoperative diagnosis; PPD: done through left thoracotomy off bypass. Finally, the right
preoperative pathological diagnosis. pulmonary artery only was replaced on cardiopulmonary

bypass in one patient.
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Table 2: Surgical procedures for the 31 patients

Patient no. Operative procedures Use of CPB Emergency Complete resection Adjuvant treatment
1 PE Yes No Yes None
2 PE Yes No Yes CcT

3 PE Yes Yes Yes NA

4 PE Yes No Yes (@)

5 PE + RP Yes No No NA

6 PE + RP Yes No Yes CcT

7 PE, MPA reconstruction Yes No Yes CcT

8 PE Yes No Yes RT

9 RP, MPA reconstruction Yes No Yes CcT
10 PE PE No Yes CcT

11 PE PE No Yes None
12 RP No No Yes None
13 PE Yes No Yes None
14 PE Yes No Yes CcT
15 PE Yes No No NA
16 RPA resection Yes No No CcT
17 PE Yes No Yes cT
18 PE Yes No No CcT
19 PE Yes Yes No CcT
20 PE Yes No No RT

21 PE Yes No No cT
22 PE + RP Yes No No CcT
23 PE Yes Yes Yes None
24 LP No No Yes None
25 PE Yes No No None
26 LP Yes No No None
27 PE Yes No Yes CT+RT
28 RP, pericardial patch, CABG Yes No Yes NA
29 PE Yes No No None
30 PE + RP, pericardial patch Yes No Yes cT
31 PE + RP Yes No No CcT

CABG: coronary artery bypass graft; CBP: cardiopulmonary bypass; CT: chemotherapy; LP: left pneumonectomy; MPA: main pulmonary artery; NA: not
applicable; PE: pulmonary endarterectomy; RP: right pneumonectomy; RPA: right pulmonary artery; RT: radiotherapy.

Pathological examination

Paraffin-embedded tissue specimens were available in all 31
cases, and immunohistochemical stains for cytokeratins, S-100
protein, desmin and smooth muscle actin were performed.

Histology and grading were assessed according to the 2004
World Health Orgamization Classification of soft tissue tumours
and Fédération Nationale des Centres de Lutte Contre le Cancer
grading system.

RESULTS
Pathological results

An intraoperative frozen section was done routinely when a
pneumonectomy (alone or associated with PE) was considered
mandatory. Positive margins were detected in three cases follow-
ing right pneumonectomy and endarterectomy and in one after
pneumonectomy alone. The only patient with an isolated re-
placement of the right pulmonary artery had both proximal and
distal positive margins.

Final pathology was available for all patients. twenty-six speci-
mens were classified as high-grade sarcoma, including Malignant

Fibrous Histiocytoma type pleomorphic fascicular sarcoma (n=18),
leiomyosarcoma (n=4), high-grade sarcoma with prominent
myxoid changes (n=2), poorly differentiated sarcoma with osteo-
sarcomatous differentiation (n=1) and sarcoma with chondrosarco-
matous differentiation (n=1). A smaller group of specimens were
diagnosed as intermediate-grade intimal sarcoma and included
two leiomyosarcomas and three spindle cell sarcomas.

Histologically high-grade fascicular sarcoma consisted of stori-
form proliferation of spindle/pleomorphic cells, negative or
focally positive for smooth-muscle actin and not expressing
other markers, such as pancytokeratin, desmin and S-100
protein. Leiomyosarcomas were composed of spindle cells
arranged in a fascicular pattern, expressing smooth-muscle actin
and desmin. Sarcomas with osteosarcomatous or chondrosarco-
matous differentiation had a prominent MFH-like background,
respectively admixed with woven bone trabeculae and immature
cartilage. The high-grade myxofibrosarcoma was characterized
by prominent myxoid changes, harbouring myofibroblast-like
cells (presenting with vesicular nuclei encircled by abundant
eosinophilic cytoplasm) and some inflammatory cells and
necrosis.

No significant difference emerged in survival according to
histological type, and no sex predilection was noticed for any of
the categories.
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Figure 4: Pulmonary artery sarcomas in a 68-year old woman with dyspnoea
class IV wrongly diagnosed as fibrosing mediastinitis (patient no. 23). (A)
intraoperative view (video-assisted) showing the tumour (PAS) progressively
freed from the internal part of the media of the right pulmonary artery. (B)
Resected specimen of leiomyosarcoma grade Il with main pulmonary artery
(MPA), right pulmonary artery (RPA) and left pulmonary artery (LPA) as a cast
of the arterial tree with its segmental and subsegmental branches.

Clinical results

The 30-day mortality rate was 13% (four patients). Causes of
death included massive pulmonary embolism in one patient,
failure to wean from bypass in one and adult respiratory distress
syndrome following right pneumonectomy in the remaining two
patients. Furthermore, two patients experienced bleeding that
required reoperation following right pneumonectomy.

Owing to the very poor prognosis of these sarcomas that were
at least of intermediate grade and in the majority of the patients
(n=26) of high grade, the nearly constant metastatic evolution
and the surgical resection that is by definition nearly never RO,
an adjuvant therapy is mandatory every time when the age and
performance status of the patient allowed it. Eighteen patients
received adjuvant therapy as follows: chemotherapy (n=15);
radiotherapy (n=2); or both (n=1). Moreover, six patients had
neoadjuvant chemotherapy.

Follow-up was completed for all the patients with a mean dur-
ation of 19 months (range, 1-99 months). During follow-up, 20
patients died after a median survival time of 17 months (mean,
20.6 months). The cause of death was related to the recurrence
of PAS in all cases.

Among the 11 patients alive at follow-up, seven had no recur-
rence. In the four patients noted to have recurrent disease, two
were reoperated as follows: one had parenchymal metastatic recur-
rences treated by wedge resections once; the other was reoperated
twice for wedge resections and once for a pleural metastasis.

Cumulative survival rates according to the Kaplan-Meier
method at 1, 3 and 5 years were 63, 29 and 22%, respectively
(Fig. 5). The 20 patients treated by PE alone seemed to have a
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Figure 5: Statistical cumulative survival (Kaplan-Meier estimator) showing 1, 3
and 5 year survival of the 31 patients.

longer survival when compared with the remaining 11, although
the difference was not statistically significant.

DISCUSSION

In one of the largest single-centre experiences of primary malig-
nant sarcomas of the heart and great vessels collected over 13
years, there were only two PAS out of 1429 patients [12], i.e.
<1%. In addition to the rarity of this disease, the symptoms are
insidious and non-specific, making an early diagnosis challen-
ging. The majority of the cases reported in the literature have
been identified at autopsy [13]. Primary pulmonary artery
sarcoma is likely to be mistaken for chronic or acute pulmonary
thromboembolism, because most of the time the clinical mani-
festations of PAS are remarkably similar to those of CTEPH.
Indeed, in our series, the initial diagnosis was CTEPH in 15
patients and acute pulmonary embolism in six (Table 1). In fact,
the differential diagnosis includes all the causes of obstructive
pulmonary hypertension, namely pulmonary arteritis (Behget
disease, Takayashu disease), primary lung cancer, mediastinal
tumours, tumour emboli into the pulmonary artery (from extra-
thoracic cancers), hydatic emboli and fibrosing mediastinitis.
After an extensive evaluation, the diagnosis of PAS was proved
or highly suspected in 23 patients but, as in the series by
Anderson et al. [8], the mean delay between the beginning of
symptoms and final diagnosis was more than a year.

Right heart catheterization is done during the angiography
and results were available for 18 patients. In PAS, there is usually
a mismatch between the importance of vascular obstruction and
the severity of pulmonary hypertension; thus, the mean total
peripheral resistance was 473 dyn s /cm®. One hypothesis is that
this disease has a more rapid progression of obstruction com-
pared with CTEPH and because of that the right ventricle is less
likely to generate such high pulmonary hypertension. The last
aspect of right heart catheterization is the possibility to obtain
an endovascular catheter biopsy, which we have done twice with
one success. It is a demanding and dangerous procedure that
requires a highly skilled vascular radiologist trained to deal with
pulmonary hypertension. Henceforth, we will use this option
when surgery is contraindicated. Enhanced computed tomog-
raphy is the other key examination; even if it is difficult to differ-
entiate between a clot and a tumour, the association of irregular
endoluminal stenosis with a solid mass arising from the pulmon-
ary valve and extending into one or both pulmonary arteries is
again nearly pathognomonic. F-18 fluorodeoxyglucose PET/CT is
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a new tool (since 2006 in our series) [14, 15] and was available
for 12 patients, demonstrating hypermetabolism in 10. The two
patients (nos. 19 and 21) with negative FDG imaging both had
important endoluminal tumours treated by pulmonary endarter-
ectomy. Pathology proved that both of them were intimal sarco-
mas of grade Ill. The patient with undifferentiated MFH died at
1.5 months and the other, with a differentiated leiomyosarcoma,
is alive at 43 months with lung metastasis.

There is some heterogeneity in the histological classification
of lung artery sarcoma, depending merely on the pathologist.
While some authors emphasize the intimal origin of sarcomas in
their reports, others use the World Health Organization soft
tissue tumours classification [16].

Although no correlation between histology and prognosis was
observed in our series, some authors recently described a low-
grade sarcoma subset with myofibroblastic morphology, asso-
ciated with satisfactory long-term follow-up [9]. For this reason,
the histology should be carefully assessed on an individual basis,
given the challenging surgical procedure needed to remove PAS.

Primary pulmonary artery sarcoma is a proximal and diffuse
disease arising within the main pulmonary artery or the pulmon-
ary valve region. The tumour may extend distally along the
intima in the direction of the blood flow or proximally into the
right ventricular outflow. In time, the tumour will invade the pul-
monary valve or the right ventricular outflow tract. Bleisch and
Kraus [17] found that in 60 patients with PAS the main pulmon-
ary artery was involved in 100% of the patients, the pulmonary
valve in 57%, the right ventricle in 25%, the right pulmonary
artery in 67% and the left pulmonary artery in 60%. Accordingly,
early management of this aggressive disease is mandatory, and a
surgical option must be contemplated [18, 19]. At first, the gold
standard was pneumonectomy through thoracotomy [20];
however, as these tumours arise from the intima of the pulmon-
ary artery, are proximal and tend to extend in a centrifugal
manner, invading surrounding structures, radical resection via a
sternotomy under cardiopulmonary bypass is required.
Moreover, pulmonary endarterectomy under deep hypothermia
and circulatory arrest is the treatment of choice every time when
it is possible, because it may result in complete tumour removal.
One problem is to evaluate the completeness of excision in PE
alone. In our series, the 20 PE (without associated pneumonec-
tomy) were macroscopically radical excisions except for patient
no. 20, who is alive at 61 months with no recurrence. There was
no significant statistical difference in the survival of the patients
whatever surgery was performed, but we noticed a trend for
better survival in the PE group. As a consequence, we believe
that pulmonary endarterectomy, even in the setting of an exten-
sive disease, can provide excellent palliative therapy because it
preserves the pulmonary vascular bed and delays the inevitable
recurrence of pulmonary hypertension brought about by neo-
plastic obstruction. Heart-lung transplantation has been per-
formed twice in the literature for PAS with little success. The
patient described by Britton [21] died at 5 months of sepsis, but
the autopsy indentified metastatic disease; the other patient,
from the series of Chhaya et al. [22] died at 5 months of dissemi-
nated metastasis. Nevertheless, this option has to be discussed
with young patients who have neither extrathoracic nor pleural
disease, when pulmonary endarterectomy obviously becomes a
palliative option. We had on the waiting list for heart-lung trans-
plantation two patients with PAS and concomitant bilateral lung
metastasis who finally died of PAS before they could receive
heart-lung transplantation [23].

In the literature, the median survival time without surgical re-
section is 45 days, whereas it is 10 months with surgery [13]. As
the prognosis of these tumours depends on local recurrence and
on metastatic dissemination, adjuvant therapy including the
combination of chemotherapy and radiotherapy needs to be dis-
cussed with each individual patient. In our series, 66% of the
patients who survived surgery received an adjuvant therapy, with
no significant statistical difference in survival when we compared
the two groups with or without adjuvant therapy. A preclinical
model of lung metastatic sarcoma using pulmonary artery perfu-
sion of doxorubicin with blood flow occlusion has been
described to possess important pharmacokinetic advantages and
an increased treatment response [24].

In summary, early diagnosis of this uncommon cancer is an
essential prerequisite to allow for radical surgical management
by angioscopic video-assisted pulmonary endarterectomy.
Surgery has to be integrated in a multidisciplinary pathway of
care, along with chemotherapy, radiotherapy or both. Basic and
clinical research are mandatory to improve the outcome of
these combined treatments and the survival of these patients.

Conflict of interest: none declared.
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APPENDIX. CONFERENCE DISCUSSION

Dr P. Ciriaco (Milan, Italy): | understand that preoperative diagnosis is an im-
portant issue in pulmonary artery sarcoma. So my first question deals with
the preoperative work-up. We have found that endobronchial ultrasound is a
very useful tool for TBNA, especially to locate pulmonary vessels, and specif-
ically the pulmonary artery. Do you think that this procedure could have a
role in the differential diagnosis between pulmonary artery sarcoma and
thromboembolic disease?

My second question deals with fibrosis that can be induced by chemother-
apy in patients who had neoadjuvant chemotherapy. Did you find any tech-
nical differences in patients who underwent neoadjuvant chemotherapy?

Dr Mussot: First, | don't think that EBUS or another ultrasonography tech-
nique for adults could be of very much help, but of course if you see an inva-
sion outside of the artery, it is a good clue to imagine it is not CTEPH. Of
course, you shouldn’t do a biopsy. We had a patient referred after a mediasti-
noscopy who had proven sarcoma because in fact it was the artery that had
been biopsied. EBUS is a new technique we haven't used up to now, but we’'ll
try it in the future.

Concerning neoadjuvant chemotherapy, we haven't noticed any difference
in the difficulty of the surgery. It's always a difficult surgery, and this adds no
extra major difficulty.
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Angiosarcomas carry a poor prognosis, and those of the pul-
monary artery are no exception. Pulmonary artery sarcomas
generally derive from the endothelial cells of the pulmonary
artery, and tend to spread within the pulmonary vasculature.
Rarely, the pulmonary parenchyma itself is invaded (usually
only in the later stages), and, unlike angiosarcomas elsewhere,
pulmonary artery sarcomas do not have a high rate of lymph
node and systemic metastases. This is perhaps because of the
particular anatomy of the lungs—the pulmonary artery being a
low-pressure system carrying venous blood and the pulmonary
parenchyma having a dual blood supply (the bronchial
arteries).

Pulmonary artery sarcomas generally remain asymptomatic
until a pulmonary vascular obstruction occurs, and, unless
routine screening tests such as X-rays show an abnormality, it is
generally the patient presenting with pulmonary hypertension
that signals the presence of the intravascular tumour.

Treatment is rarely curative. Since the tumour arises from the
endothelium, surgical resection is by endarterectomy and con-
centrates on restoring the blood flow to the affected areas of

the lung to relieve pulmonary hypertension and to restore oxy-
genation. To date, neither chemotherapy nor radiotherapy has
provided significant palliation. A surgical cure of this bad malig-
nancy occurs therefore largely by chance, in a very unusual case
when an early diagnosis of unilateral disease allows a pneumon-
ectomy, since pulmonary endarterectomy rarely removes all
microscopic cells.

In this paper by Mussot et al. [1], 31 patients underwent
operations for pulmonary artery sarcomas over a 14-year
period by a surgical team experienced in pulmonary endarter-
ectomy and lung transplantation. Such a concentration of
cases of this rare disease is unusual, and results from their re-
ferral base in patients with thromboembolic disease of the
lungs. Apart from the autopsy series, the only others reporting
such a series have also had pulmonary endarterectomy pro-
grammes; there have for example been previous reports from
Mayer’s group [2], the group in Cambridge [3] and our group
in San Diego [4]. Mayer's report, as mentioned in this paper,
contained a surprisingly small number of sarcomas in their
otherwise large practice; perhaps this represents a difference
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