




mal adenocarcinomas. All of these contained tongue
shaped cells-five also contained cylindrical cells, and
mucus cells were present in two. Two other tumours,
each 4cm in diameter, comprised mucus and eo-
sinophilic polygonal cells, and showed extensive
spread under the epithelium of a peripheral bronchus,
with proliferation of the ducts of adjacent glands. Ap-
pearances were identical with those of bronchial aci-
nar adenocarcinoma, although a bronchial origin was
by no means certain.
The remainder consisted almost entirely of mucus

cells arranged in acini or sheets, with widespread ne-
crosis and infiltration of both the parenchyma and
airways. In three there were foci of squamous
differentiation, and in one there was an area of small
cell carcinoma. All were 6cm or more in diameter,
and among them were the two cases with two tu-
mours.
Lymph nodes were affected in 11 cases, and there

was tumour in lymphatics at the bronchial resection
line in two.

Survival
The survival of two patients from this group was un-
known at the time of writing. Fig 13 shows the sur-
vival of the other 19. Excluding two patients dying in
the immediate postoperative period, the mean sur-
vival for this group was 11 8 months (range 2 to 54
months). Only two patients lived more than 18
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Fig 11 Bronchial acinar adenocarcinoma: acini are lined by
mucus cells and those withfaintly granular eosinophilic
cytoplasm. (Haematoxylin and eosin.) x 100.

tomy had been carnied out in~this group.
One tumour was 2cm in diameter, one 3cm, and

two 4cm. The remainder were between 5 and 18cm
across (mean 6a7l cm). In twvo cases there were two
tumours, 5 and 6cm, and 8 and 10cm in diameter,
respectively. Nine were situated wholly or for the
most part in an upper lobe, nine in a lower lobe, and
two in the right middle lobe. In one instance the tu-
mour had replaced the entire left lung.

Histology
By applying the criteria outlined in the two previous
sections, eight tumours were reclassified as parenchy-
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Fig 12 Bronchial adenocarcinoma:five year survival.
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Fig 13 Adenocarcinoma ofuncertain origin:five year
survival.
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Proposed new classification for pulmonary adenocarcinoma
months after surgery. In one the tumour was a paren-
chymal adenocarcinoma, and in the other the tumour
was of mucus cell type. Neither showed lymph node
metastasis.

Discussion

The WHO classification of pulmonary
adenocarcinoma2 is widely accepted and has been
used as a basis for several studies.5 911 12 This
classification and others like it, however, do not
correlate well with ultrastructural morphology.7 8
Peripheral adenocarcinomas contain elements
characteristic of goblet cells, Clara cells, type II pneu-
mocytes and ciliated bronchiolar lining cells.4 14
Even on light microscopy, the pattern is highly vari-
able, sometimes with all of the WHO subtypes repre-
sented in the same tumour.20 The emphasis in this
investigation, therefore, was on cell type rather than
pattern.
The results show that tumours arising in the lung

parenchyma contain tongue shaped, cylindrical, and
mucus cells in varying proportions. Any of these cell
types can line acini, papillary structures, or alveolar
walls, and in the case of mucus cells may form solid
areas. Previous ultrastructural investigations14 have
indicated that tongue shaped cells represent Clara cell
differentiation, and although the nature of the cylin-
drical cells is less certain, they have certain features in
common with immature ciliated bronchiolar lining
cells. Cuboidal cells may resemble type II pneu-
mocytes, but without the benefit of electron micros-
copy and cytochemisty, their nature is uncertain. The
eosinophilic cytoplasmic inclusions seen in some cases
have previously been described in tumours of the lung
and other organs, and seem to be unsaturated com-
plex proteins.21
As well as cells resembling those of the epithelium

of the distal airways, there may also be squamous and
giant cell change, or areas identical with carcinoid
tumour or small cell carcinoma. Such apparent neu-
roendocrine differentiation must be interpreted with
caution in the absence of histochemical and ultra-
structural confirmation. Although neurosecretory
granules have been shown in pulmonary adeno-
carcinomas,'5 16 poorly differentiated squamous car-
cinomas may be identical with small cell carcinoma
on light microscopy,22 and poorly differentiated ade-
nocarcinomas of the large bowel sometimes resemble
atypical carcinoid tumour. This heterogeneity of cell
type may lead to incorrect diagnoses being made on
biopsy material, and consequently to inappropriate
treatment. Parenchymal adenocarcinomas seem to be
tumours of multipotential cells, derived from distal
airways, and able to differentiate in several directions.
Despite their morphological diversity they should be

regarded as a single entity.
Over 13% of the tumours in the present series arose

in larger central bronchi-a higher proportion than
the 2-7% reported in a recent Japanese study."7 This
discrepancy can be accounted for by the high preva-
lence of parenchymal adenocarcinoma in the Far
East,17 23 but no explanation can be offered for the
total absence of large airway adenocarcinomas in ear-
lier series from England24 and North America.25 26
Two variants of bronchial, as opposed to parenchy-

mal, adenocarcinoma have been defined recently. 17 18
Endobronchial polypoid adenocarcinoma, as its
name suggests, presents as a polypoid mass in a large
bronchus. It is composed of cells with the ultra-
structural features of ciliated bronchial epithelial
cells. Mucus secreting elements and cells containing
Clara cell granules may also be present, suggesting
that it has the ability to differentiate towards bron-
chial or bronchiolar surface epithelium. A histo-
genetic origin from bronchial basal cells has been
postulated. Adenocarcinoma of bronchial gland cell
type17 consists of cells arranged in acini and tubules,
some of which contain mucoid material, while others
have a granular eosinophilic cytoplasm. Myo-
epithelium like spindle cells may also be present.
Ultrastructurally, many cells show either mucus
secretion or secretary granules similar to those of se-
rous cells, and some seem to be the neoplastic equiv-
alent of oncocytes or collecting duct cells, while
others show filamentous structures characteristic of
myoepitheilial cells.
Three of the tumours in group II were of endo-

bronchial polypoid type, and on light microscopy an
origin from bronchial surface epithelium seems
reasonable. The histogenesis of the remaining 11,
however, is less certain. All fulfilled the published
criteria for bronchial gland carcinoma,17 and it is
tempting to interpret the ductal hyperplasia and irreg-
ularity as premalignant. This latter change, however,
could be degenerative or a reaction to inflammation,
and it is equally possible that tumours of this type
originate from the surface epithelium. Metaplasia of
ciliated to mucus secreting cells has been shown to be
a stage in bronchial carcinogenesis,27 and bronchial
squamous carcinomas often show adenodifferentia-

28129
tion.

About one half of the tumours in group III could
be reclassified as parenchymal or bronchial adeno-
carcinoma, but there were 11 cases which did not fit
into either of the first two groups: these consisted
almost entirely of mucus cells, were all over 6cm in
diameter, and showed widespread necrosis. The site
of origin was uncertain; they could have arisen from
distal or central airway epithelium, or from bronchial
gland. It may be that tumours of mucus cells behave
differently to other types of pulmonary adeno-
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entity, but there are insufficient data available at
present. Interestingly, none of the tumours in this
series fulfilled the WHO criteria for solid carcinoma
with mucus formation.2 Although some contained
areas with this appearance, there was always a degree
of acinar differentiation.
Comparison of the present survival figures with

those of previously published series is difficult because
different histological criteria have been used and no
distinction has been made between bronchial and
parenchymal tumours. From this study it is apparent
that parenchymal tumours with no hilar lymph node
metastasis carry a five year survival of about 40%:
when hilar nodes are affected the five year survival
falls to 9%. There is no evidence to suggest that the
cell type of such tumours correlates with survival.
Foci of small cell or giant cell change do not neces-
sarily imply a poor prognosis. Moreover, although it
has been suggested that mucus cells are associated
with short survival,8 and that tumours consisting
mainly of Clara (or tongue shaped) cells behave in a
relatively benign fashion,48 neither of these hypothe-
ses could be substantiated.
The prognosis of bronchial adenocarcinoma is less

clear cut. The results indicate that such cases are often
associated with short survival, although three patients
survived for more than five years, despite lymph node
metastasis in two. In two instances the tumour was of
the endobronchial polypoid type, and interestingly,
two of the five similar patients reported by Kodama et
al`8 were alive 42 and 33 months after surgery. Large
mucus secreting adenocarcinomas of uncertain origin
carry a uniformly poor prognosis.
The aetiology of adenocarcinomas of the lung is

uncertain. Unfortunately, no comment can be made
about environmental factors in the present series be-
cause the records of many of the patients had been
destroyed. In previously published cases tobacco
seems to have been a factor,30 although the high inci-
dence of parenchymal tumours in non-smoking sub-
jects, particularly in the Far East, 1723 cannot be
explained in this way. Exposure to the fumes of
paraffin stoves and incense smoke has been pro-
posed,23 but no strong causative link has been shown.
The role of pre-existing lung scars remains contro-
versial. 14
Pulmonary adenocarcinomas can resemble second-

ary thyroid, renal, ovarian, or gastrointestinal car-
cinomas, and it is accepted that a very small
proportion of the tumours in this series may have
been metastatic. In all cases, however, every attempt
was made to exclude a primary outside the chest on
clinical grounds; it can therefore safely be assumed
that the overwhelming majority arose in the bronchi
or lung parenchyma.

In conclusion, parenchymal and bronchial tumours

differ in light microscopic appearance, histogenesis,
and prognosis and seem to be separate entities. The
exact nature of large mucus cell tumours is uncertain,
and further investigation is needed. The following
classification of pulmonary adenocarcinoma is pro-
posed.

PARENCHYMAL ADENOCARCINOMA
These are pleomorphic tumours consisting of cells re-
sembling those lining the distal airways, including
Clara cells, immature ciliated cells, mucus cells and
type II pneumocytes, arranged in acinar or papillary
patterns, or lining alveolar walls. Mucus cells may
form solid masses. Areas of differentiation towards
other types of lung cancer may also be present. Small
tumours with no lymph node disease carry a reason-
able prognosis.

BRONCHIAL ADENOCARCINOMA
(i) Endobronchial polypoid carcinoma These are tu-
mours of larger central bronchi, consisting of imma-
ture ciliated cells lining papillary processes or
irregular acini.
(ii) Bronchial acinar adenocarcinoma These are tu-
mours of larger central bronchi consisting of mucus
secreting and granular eosinophilic cells arranged in
acini, sheets, or cords. Bronchial adenocarcinomas
are often associated with short postoperative survival
but do not necessarily carry a poor prognosis.

UNCLASSIFIABLE ADENOCARCINOMA
These are tumours, which, because of their site and
size, cannot be fitted into either of the other two
groups. They usually consist of mucus cells arranged
in acini, sheets, or cords, often with widespread ne-
crosis. Such tumours are generally large and carry a
poor prognosis.

I am grateful to Mrs Ruth Fry for her secretarial help
and also to Mrs Sue Wilson of the West Midlands
Cancer Registry for providing the survival figures.
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