CARCINOMA OF THE LUNG *

AN ANALYSIS OF SEVENTY-FOUR AUTOPSIES

Ricxey D’Aunoy, M.D., ByARNE PEARSON, M.D., AND BEra Harpert, M.D.

(From the Departments of Pathology and Bacteriology, Charity Hospital and
Louisiana State University School of Medicine, New Orleans, La.)

Two previous communications from this laboratory have dealt
respectively with 40 cases of primary carcinoma of the biliary
system ! and 40 cases of primary carcinoma of the pancreas.”
The present study deals with 74 cases of primary carcinoma of
the lung. As in the previous communications, this report is prin-
cipally concerned with the site and structure of the primary
growth and with its spread locally and to distant parts. The
clinical manifestations, their duration, and the immediate causes
of death are also briefly considered.

Race, Sex and Age: The 74 cases of carcinoma of the lung were
encountered in 6623 autopsies on individuals over 1 year of age
performed between Jan. 1, 1931, and June 30, 1938 by the staff
of the Department of Pathology of the Charity Hospital of
Louisiana at New Orleans. Forty-seven patients were white (42
male, 5 female) and 27 negro (26 male and 1 female). The young-
est patient was 21 and the oldest 75 years of age. One died in
the 3rd, 4 in the 4th, 13 in the 5th, 33 in the 6th, 19 in the 7th, and
4 in the 8th decade of life (Tables I, IT and III).

Site and Structure of Neoplasms: The main growth was located
in the right lung in 38 cases and in the left lung in 33. In the
3 remaining cases the site could not be determined. In 35 cases
the primary growth was located in one bronchus or the other,
6 in this group being located near or at the bifurcation of the
trachea (Fig. 1). Twenty-eight growths were located in a branch
of a bronchus (Fig. 2).

The diameter of the mass forming the primary growth varied
from 2 to 15 cm. Ulceration of the bronchial mucosa was fre-
quently observed, together with involvement of the bronchial wall
and of the underlying pulmonic tissue. The affected bronchus
was usually identified near the periphery of the growth and not

* Received for publication March 11, 1939.
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CARCINOMA OF LUNG 573

in the center (Fig. 3). The primary growths and their meta-
static foci varied in gross appearance, the variations seeming to
depend principally on the rate of growth, the amount and char-
acter of the stroma, and such secondary changes as hemorrhage
and necrosis, rather than upon the actual cellular structure of
the tumor parenchyma. It was therefore impossible to set up
definite criteria by which on gross examination the microscopic
structure of the carcinoma could be predicted with any degree of
certainty.

Following the histogenetic classification previously outlined by
one of us (B. H.3), the neoplasms were divided into three groups
on the basis of their microscopic structure — squamous cell, re-
serve cell and columnar cell carcinoma. Thirty-seven of the 74
neoplasms were squamous cell, 21 reserve cell and 16 columnar
cell carcinoma.

The squamous cell carcinoma was usually composed of nests
or sheets of tumor cells arranged more or less concentrically to
form epithelial pearls (Fig. 4). In some growths the cells toward
the center of the cell sheets disclosed varying degrees of keratiniza-
tion (Fig. 5), or were transformed into scales or into cell débris
(Fig. 6).

The reserve cell carcinoma was composed of sheets or solid
masses of tumor cells, which formed no particular structure
(Fig. 7). Usually the cytoplasm was scant and the cell borders
hardly discernible. The nuclei of the cells were fairly uniform,
ovate or elongated, and stained deeply. In some growths the cells
seemed to be arranged in whorls (Fig. 8), in others there was a
palisade arrangement of the peripheral cells (Fig. 9).

The columnar cell carcinoma was usually composed of columnar
or cuboidal cells, and of solid masses of undifferentiated tumor
cells. The columnar or cuboidal cells formed acinar or tubular
structures which simulated in a haphazard way the normal epi-
thelial structures of the air passages (Figs. 10 and 11). In some
growths these cells were mounted on connective tissue stalks in
a papillary arrangement (Fig. 12). Columnar cells forming acinar
or tubular structures were occasionally observed in predominantly
squamous cell growths.

In all three types of carcinoma of the lung there was a wide
variation in the number of nuclei in mitosis. The amount and
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density of the stroma, the degree of infiltration with lymphocytes
and plasma cells, and the extent of areas of necrosis and hemor-
rhage also varied in the individual growths, as well as in different
fields of the same growth.

Manner of Spread: Local extension with involvement of the
regional lymph nodes occurred in 65 of the 74 cases (87.8 per
cent), and extensive distant metastases in 41 (55.4 per cent).
Metastatic foci were encountered in the liver 19 times, in the
pancreas and suprarenal glands 8 times each, and in the kidneys
and in the skeleton 7 times each.

Clinical Course: Thirty-seven of the 74 patients complained of
pain in the chest, neck or epigastrium. Thirty-five complained of
cough, with or without expectoration, 21 of dyspnea, 19 of loss
of weight, 15 of hemoptysis, and 6 of dysphagia.

In the 65 cases in which information was available, the illness
had lasted from 1 to 24 months, with an average duration of 5
months. The newgrowth was the principal lesion and the imme-
diate or contributory cause of death in 71 patients.

COMMENT

The increasing importance of carcinoma of the lung as a clinical
problem is made clear in such recent publications as those of
Hruby and Sweany,* Tuttle and Womack,” Rabin and Neuhof,®
Jackson and Konzelmann,” Graham,® Kennaway and Kennaway,®
Husted and Biilmann,'® Simons,)* Mattick and Burke,? Ed-
wards,’® Klotz,'* Matz,'> Howes and Schenck,'® Hochberg and
Lederer,'” Tod,'® and Ochsner and DeBakey.!* New opportuni-
ties for the analysis and clarification of some of its morphological
problems are presented in the large series of cases studied at
autopsy and reported in such recent communications as those
of Geschickter and Denison,” Neely,? Olson,? Jaffé*® Lind-
berg,>* Samson,”® Rice,>® Frissell and Knox,** Brines and Ken-
ning,?® Bauer,” and Koletsky.*

There is an apparently wide variance in the conceptions of in-
dividual authors as to the histogenesis and structure of carcinoma
of the lung. The available data have contributed materially to
our knowledge, but no uniformity has as yet been attained in
classifying these growths. The difficulty may be superficial, how-
ever, rather than essential. In our opinion a classification on a
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histogenetic basis, combined with a nomenclature derived from the
cell making up the growth, rather than from the structure which
the cell forms, will go far toward simplification of the problem.
All carcinomas primary in the lung, it now seems clear, can be
classified into one of three groups — squamous cell, reserve cell
and columnar cell. The occasional overlapping of groups is not
unexpected, since all carcinomas of the lung, we believe, are de-
rived from a common ancestor cell, the reserve cell (Fried 3').

SuMMARY

1. Seventy-four cases of primary carcinoma of the lung were
encountered in 6623 autopsies on individuals over 1 year of age.
Males and females were represented in the proportion 11:1. The
age range was from 21 to 75 years. The average duration of ill-
ness was 5 months. Thirteen patients died in the sth, 33 in the
6th, and 19 in the 7th decade of life.

2. In almost half of the cases the primary growth was located
in one bronchus or the other.

3. Thirty-seven of the 74 cases were squamous cell, 21 were
reserve cell, and 16 were columnar cell carcinoma.
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DESCRIPTION OF PLATES

PLATE 95

Fic. 1. Primary growth in the right bronchus at the bifurcation of the
trachea. The neoplastic infiltration extends through the entire thickness
of the wall (R 13).

Fi16. 2. Primary growth in the hilus of the right lung in the wall of the bron-
chial branch to the lower lobe (R 20).

F1c. 3. Primary growth in the hilus of the left lung, arising from the bron-
chial wall. The bronchus lies along the anterior margin of the growth
and not in the center (S 34).
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D’Aunoy, Pearson and Halpert Carcinoma of Lung



PLATE 96

F1c. 4. Squamous cell carcinoma composed of nests or sheets of tumor cells
arranged more or less concentrically to form epithelial pearls (S 14).

Fic. 5. Squamous cell carcinoma. The cells toward the center of the cell
sheets disclose varving degrees of keratinization (S 24).

F1c. 6. Squamous cell carcinoma. The cells toward the center of the cell
sheets disclose varving degrees of keratinization and a cell débris (S 13).
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PLATE 97

F1c. 7. Reserve cell carcinoma composed of sheets or solid masses of tumor
cells forming no particular structure. The cytoplasm is scant and the cell
borders hardly discernible. The cell nuclei are fairly uniform, ovate or

elongated, and stain deeply (R 6).

F1c. 8. Reserve cell carcinoma. The cells seem to have a whorl-like arrange-
ment (R 19).

F1c. 9. Reserve cell carcinoma. A palisade arrangement of the peripheral
cells is seen (R 20).
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PLATE 98

Fics. 10 and 11. Columnar cell carcinoma. The columnar or cuboidal cells.
in acinar or tubular arrangement, simulate in a haphazard way normal
epithelial structures of the air passages (C 12 and C 2).

F1c. 12. Columnar cell carcinoma. Tall columnar cells are mounted on con-
nective tissue stalks in a papillary arrangement (C 11).



AMERICAN JOURNAL oF PaTHOLOGY. VoL. XV

- P
3 LR &
5 3 <
- S 2 %
Ay B g
X e _ ¥

= ~'<'“' ~ 1
:
25

40. ‘4;‘. ’@v <
2

-

e
-

%
SR

D’Aunoy, Pearson and Halpert

Carcinoma of Lung



