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SYNOPSIS A case of pulmonary blastoma is described in a man dying at the age of 50 from hepatic
and cerebral metastases. Eleven previously reported cases are reviewed and the histogenesis is
discussed. It is concluded that these rare tumours are a distinct form of pulmonary carcinosarcoma
in which the epithelial element is an adenocarcinoma. It is this that gives it its characteristic and
probably coincidental histological resemblance to foetal lung and the evidence for a blastomatous
origin is regarded as insufficient.

Since 1961 when Spencer first gave an account of
four tumours which histologically resembled foetal
lung and to which he gave the name pulmonary
blastoma, there have been seven similar tumours
reported in the literature. These were described by
Campesi and Sommariva (1961), Souza, Peasley,
and Takaro (1965), Parker, Payne, and Woolner
(1966), Bauermeister, Jennings, Beland, and Judson
(1966), and Henry and Keal (1966). Pulmonary
blastoma is a carcinosarcoma in which the sarco-
matous element is composed of an undifferentiated
embryonic type of connective tissue and in which
the epithelial element, arranged in a tubular pattern,
is embedded. The rarity of this tumour and the
variable natural history of the previously published
cases warrants a case report in order to clarify
further the characteristics of this unusual group of
tumours.

CASE HISTORY

The patient, a chartered accountant aged 50, attended
the hospital outpatient department complaining of the
sudden onset of left-sided chest pain. This was pleuritic
in nature and associated with a temperature of 99-2°F.
A radiograph of the chest demonstrated a large, sharply
delineated opacity in the posterior basal segment of the
left lower lobe. It was known that a routine chest radio-
graph taken six years previously had at that time shown
no abnormality.
Tomograms confirmed the location of the shadow in

the left lower lobe and there was a suggestion that it
was receiving part of its blood supply from the abdominal
aorta. However, a thoracic aortogram failed to confirm
this and a pulmonary arteriogram performed at the
same time showed a normal pulmonary vascular pattern
with normal bronchial artery distribution.
Received for publication 25 October 1967.

After remaining symptomless for three months follow-
ing his initial complaint, the patient started to have
repeated small haemoptyses over a period of six weeks.
Bronchoscopy at this time revealed no abnormality and
consequently it was decided to undertake an exploratory
thoracotomy. This displayed an intralobar neoplasm in
the left lower lobe. A lobectomy was performed from
which the patient made an uneventful recovery.
Two months later however, he was readmitted to

hospital after the rapid onset of a complete right-
sided hemiplegia with aphasia. A chest radiograph
showed a rounded shadow in the left costophrenic angle
which was considered to be a recurrence of the tumour,
together with a left pleural effusion. The effusion was
seen to increase in size in subsequent radiographs. An
electro-encephalograph demonstrated focal electrical
disturbances, maximal in the left centroparietal and mid-
temporal regions. On two separate occasions left-sided
carotid angiograms failed to show any intracranial
lesion.

Initially the patient made a slight recovery from the
hemiplegia and his speech improved. But then he became
progressively more breathless on account of the in-
creasing size of the left pleural effusion; the hemiplegia
again worsened and he died seven weeks after admission
to hospital and nine months after the onset of symptoms.

SURGICAL SPECIMEN The left lower lobe contained in its
major portion a well circumscribed tumour mass 8 x 10
x 7 cm. The cut surface of the tumour showed that it
was composed of a soft, grey-white tissue in which were
areas of haemorrhage (Fig. 1). A small bronchus entered
the tumour mass. The surrounding lung tissue was
compressed to form a false capsule. The hilar lymph
nodes excised with the specimen were not enlarged.

Histology Sections were stained with haematoxylin
and eosin, Masson's trichrome, Southgate's mucicarmine,
PAS, and reticulin stain.
The tumour had two components. There was an

epithelial portion consisting of tubules of variable size
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FIG. 1. Lower lobe of left lung showing the circumscribed FIG. 2. Photomicrograph of surgical specimen showing
primary tumour in which there are areas of haemorrhage. epithelial tubular structures surrounded by cellular

stroma. Haematoxylin and eosin x 140.

lined for the most part by a single layer of columnar or
cuboidal cells (Fig. 2 and 3). Many tubules, however,
had a multilayered structure and there were also nests
of epithelial cells without evidence of canalization. The
other component of the tumour, the mesodermal stroma,
consisted of closely apposed round or spindle-shaped
cells which were well demarcated from the tubular
element, though in a few areas the distinction was less
clear cut. The tubular cells showed no differentiation
towards a squamous epithelium and none were ciliated.
Some of the tubular lumina contained strands of acel-
lular material which did not stain with mucicarmine or
PAS. The hilar lymph nodes contained no metastatic tu-
mour.

NECROPSY FINDINGS The left pleural cavity contained a
large, heavily bloodstained effusion. The left upper lobe
was greatly distorted by a necrotic haemorrhagic tumour
10 cm in diameter (Fig. 4). This was well demarcated
from the adjacent, compressed lung tissue. The neo-
plasm did not appear to be derived from the bronchial
tree and peripherally it had infiltrated the pleura and
the muscle of the left diaphragm. The tracheobronchial
lymph nodes were not enlarged.
The liver contained multiple tumour deposits, varying

in diameter between 1 and 6 cm (Fig. 5); the intervening
hepatic tissue was normal. The brain contained a single
metastasis, 5*5 cm in diameter, in the left occipito-
parietal region, the cut surface of which was friable and
6

FIG. 3. Detail of the tubule which is lined by columnar
cells. Haematoxylin and eosin x 420.
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FIG. 4.

FIG. 5.

FIG. 4. Left upper lobe of lung
distorted by the recurrent
haemorrhagic necrotic tumour.

FIG. 5. Liver showing multiple
secondary deposits.

FIG. 6. Photomicrograph of hepatic
metastasis showing fibrous stroma
in addition to sarcomatous element.
Haematoxylin and eosin x 120.

FIG. 6.
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haemorrhagic. The cerebrum was displaced towards the
right by the tumour mass.

There were mild atheromatous changes within the
coronary and cerebral arteries, but no other findings of
note.

Histology The major portion of the pulmonary tumour
was extremely necrotic with widespread areas of haemor-
rhage, and only peripherally was its structure preserved.
The histology of this was closely similar to that seen
in the primary tumour which had been removed sur-
gically, but there were some minor differences. The
epithelial part of the tumour took the form mainly of
solid cords of cells, canalization being much less fre-
quent and the tendency for this to merge into the sar-
comatous element was far more marked.
The hepatic and cerebral metastases showed the same

histological pattern to that seen in the recurrence of the
pulmonary tumour except that the mesodermal element
contained a well differentiated fibrous stroma in addition
to the sarcomatous element (Fig. 6).
None of the other organs examined histologically

showed any significant abnormality.

DISCUSSION

A pulmonary tumour histologically resembling
foetal lung was described by Barnard (1952) who
called it an embryoma. Later Spencer (1961)
included this tumour and three similar tumours in a
new group of lung tumours which he renamed
'pulmonary blastomas'.
A blastoma may be defined as a neoplasm which

has developed from a pluripotential cell of one
germ layer. It has the capacity for progressive and
unlimited growth of tissues which are derived from
that single germ layer. It is important to differen-
tiate a blastoma from a harmartoma. The latter is
an abnormal growth of mature, normally present
tissue and is not invasive.

Spencer considered that the pulmonary blastoma
arose from primitive mesenchymal cells of the
pulmonary blastema which then differentiated along
two different pathways. On the one hand they were
thought to form the stromal elements of the tumour
consisting of fibroblastic and myoblastic elements,
or they formed nests of cells which became canalized
and constituted the epithelial element of the tumour.

If we accept that this tumour is derived from a
pluripotential cell then it is relevant to consider
the embryology of the lung. The generally accepted
theory of lung embryogenesis (Hamilton, Boyd, and
Mossman, 1962) maintains that the lung parenchyma
is formed from two germ layers. The proliferating
endodermal lung buds ofthe primitiveforegut become
invested peripherally by mesoderm. However,
Waddell (1949), on the basis of transplantation
experiments in the mouse and guinea pig, concluded
that the periphery of the lung is derived totally

from mesoderm; distal air passages are formed by
canalization of cords of mesenchyme which then
anastomose with the proliferating lung buds.

Spencer (1961) accepted Waddell's theory that
the peripheral lung field originates entirely from
mesenchyme since its bipotentiality would account
for the presence of mesodermal and endodermal
elements in pulmonary blastoma. On this basis, the
neoplasm can be regarded as being similar histo-
genetically to other embryonic tumours, as for
example the nephroblastoma (Wilm's tumour).

Against this concept is the very wide range in
age at which patients presented with pulmonary
blastoma described previously in the literature. The
main features of the well documented cases are
summarized in Table I. Table I excludes two cases
mentioned by Parker et al. (1966) and one case
reported in an addendum by Souza et al. (1965);
these three cases are brief, indirect reports with
insufficient details. The age of onset ranges from
19 years to 77 years. In comparison with other
tumours of embryonic type, pulmonary blastomas
are atypical in having an extended age range and in
occurring not unusually in the elderly patient. It is
true that the lung continues to mature for some 10
years after birth (Dunnill, 1962) until the adult
number of alveoli is attained and it differs in this
respect from, say, the kidney. It may therefore be
postulated that the primitive mesenchymal cell
remains active for 10 years postnatally, but even so
this still does not account for its wide age incidence,
particularly past middle age. Out of 12 cases of
pulmonary blastoma where the age has been re-
corded, eight occurred in patients who were 40
years old or more.

If the neoplasm is to be regarded as being derived
from a primitive cell an alternative explanation is
that given by Willis (1960). Willis states that adult
mesenchymal tissue may contain undifferentiated cells
which sometimes revert to the embryonic state.
Their multiplication may then result in the genesis
of both epithelial and mesodermal elements.

Bauermeister et al. (1966) and Souza et al. (1965)
classify the pulmonary blastomas as a distinct
type of carcinosarcoma, and we would agree with
this view. But unlike these authors we feel that this
is necessarily incompatible with a histogenesis which
is blastomatous in nature. A carcinosarcoma is
defined by Willis (1960) as either simultaneous
malignant neoplasia in epithelial tissue and the
surrounding mesodermal stroma, or a sarcomatous
change occurring secondarily in the stroma of a
carcinoma. This must be differentiated from the
'collision tumour' which may result from the
incidental fusion of an adjacent carcinoma and
sarcoma which are essentially independent pheno-
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TABLE I
CLINICAL DATA IN 12 CASES OF PULMONARY BLASTOMA

Sex Site of Treatment
Tumour

Duration Cause of Death

2

4

5

6
71

Barnard
Spencer

1952
1961
1961

Campesi and
Sommariva
Souza et al.

8 Parker et al.

9

40

59

F RML Dissection-pneumonectomy

M L hilum L. pneumonectomy

1961 55 M RUL None

1961 19 F LLL L. posterior basal segment
resection

1961 36 M L mid Wedge resection
lung LUL

1965 48 M L hilum Left pneumonectomy
1959 74 M LUL LUL resection

1966 60 M LUL Left pneumonectomy

1966 33 F L. hilum Left pneumonectomy

10 Bauermeister et al. 1966 35 M Multiple Right lower lobectomy
deposits
both lungs

11 Henry and Keal 1966 77 M Left hilum None

1 2 Present case 1968 50 M LLL Lobectomy

15 yr Alive

2 yr Rupture bronchial stump at
age 61

6 w,k Cerebral metastases at
age 55

6 vr Alive

2 yr Alive

2 yr Alive
4 mth Bleeding duodenal ulcer at

age 74
9 yr Widespread metastases at

age 69
11 yr Metastases R. lung and

mediastinum, age 44
24 yr Alive

5 mth Congestive cardiac failure at
age 77

9 mth Cerebral metastasis, age 50

'Previously reported by Peabody (1959) as a carcinosarcoma.

mena. A carcinosarcoma arises therefore from
mature cells in two separate germ layers and differs
from a blastoma which has its origin in a pluri-
potential cell of a single germ layer. To classify a

pulmonary blastoma as a type of carcinosarcoma
whilst retaining the blastomatous view of its histo-
genesis is a contradiction in terms. We feel it would
be more correct to regard it solely as a pulmonary
carcinosarcoma which has a fortuitous resemblance
to foetal lung.
Of the pulmonary carcinosarcomas published in

the literature (Bergmann, Ackerman, and Kemler,
1951; Taylor and Rae, 1952; Cavallero, 1956;
Drury and Stirland, 1959; Moore, 1961; Prive,
Tellem, Meranze, and Chodoff, 1961; and Szczurek,
Herba, and Dowbecka, 1966), discounting those
classified as pulmonary blastomas, in all but three
the epithelial element of the tumour was squamous.
In three cases where the epithelial element was

adenomatous (Frank, 1915; Ogawa, 1929; Weber,
1939) the histology in no way resembled foetal
lung. Many of the carcinosarcomas arose in a

major bronchus as an intrabronchial polypoid
growth and in one case the tumour was endotracheal
(Drury and Stirland, 1959).
The tumour described in the present article,

together with the other published cases of pul-
monary blastomas, differ therefore from previously
recorded instances of pulmonary carcinosarcomas
in possessing an epithelial element which is adeno-
matous and which resembles foetal lung; in origin-

ating peripherally in the lung; and in having a very
variable prognosis.
Of 12 cases which have been described, five had an

extremely benign course with a good prognosis
after surgical excision (Table I, cases 1, 4, 8, 9, and
10). The remaining cases had a prognosis similar to
bronchial adenocarcinoma. There does not seem to
be any histological criteria by which the relatively
benign pulmonary blastoma can be differentiated
from the more malignant ones which metastasize in
a manner identical with bronchial carcinoma.

In conclusion, although we would classify the
tumour which is the subject of this article with the
other pulmonary blastomas in the literature, we
regard it as essentially a distinct form of carcino-
sarcoma.

Because the evidence for a blastomatous histo-
genesis is so slight, it would be better if the term
'blastoma' were in future avoided in connexion
with this neoplasm. It is more likely that it is a

true carcinosarcoma which because its epithelial
element is adenomatous, incidentally has some re-

semblance to foetal lung, and would be better
named a pulmonary adenocarcinosarcoma.
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