~ TUMORS OF THE 85
LOWER RESPIRATORY TRACT

‘ Ayeri" A Liebow, MD




TUMORS OF THE
LOWER RESPIRATORY TRACT

Averi” A. Liebow, MD

ARMED FORCES INSTITUTE OF PATHOLOGY



TUMORS OF THE LOWER RESPIRATORY TRACT

TABLE OF CONTENTS

INTRODUCTION .
Nomenclature for Bronchi and Lung Segments .
Fig. 1
Obstruction of the Bronchus
Atypical Proliferation .
Figs. 2-11
PRIMARY TUMORS OF THE BRONCHI AND LUNGS
Epithelial Tumors .

Papilloma and Papillomatosis of the Bronchial Tree .

Figs. 12-21
Adenoma of Bronchus . .
Figs. 22-58, Plate 1
Bronchiolar Carcinoma (Alveolar Cell Tumor) .
Figs. 59-67
Bronchogenic Carcinoma
Figs. 68-148, Plate II
Mesodermal Tumors of Bronchi and Lungs .
Benign Vascular Tumors . -
Cavernous Vascular Lesions .
Figs. 149-158
Capillary Hemangiomas and Endotheliomas
Malignant Vascular Tumors .
Benign Intrabronchial Tumors
Fibroma .
Chondroma and Osteochondroma
Figs. 159-163
Lipoma S
Figs. 173-175
Granular Cell Myoblastoma .
Figs. 164, 165
Malignant Intrabronchial Tumors .
Fibrosarcoma .
Osteochondrosarcoma .
Leiomyosarcoma .
Figs. 176-179
Benign Parenchymal Tumors .
Figs. 166-172, Plate III-B

Page No.

. 16

. 2B
. 22
. 22

. 26

- 83

. 63

- 112

. 112
- 112

. 113
. 118

. 118
. 118
. 119

. 119

. 119

. 119

. 134

. 134
. 134

- 134

F17-5



Tumors of the Lower Respiratory Tract

PRIMARY TUMORS OF THE BRONCHI AND LUNGS—Continued
Mesodermal Tumors of Bronchi and Lungs—Continued
Malignant Parenchymal Tumors .
Figs. 180-186, Plate III-A
Lymphosarcoma . .
Figs. 180, 181, Plate, III—A
Tumors of Developmental Origin .
Hamartoma
Hamartoma, Cu:cumscnbed Type (Chondromas)
Figs. 187-194
Hamartoma, Diffuse Type
Figs. 195, 196
Teratomas . . . . . . :
Differential Diagnosis of Lung Tumors .

Page No.

135

135

139

139

139

141

141
148

NEOPLASTIC LESIONS OF THE LUNG OTHER THAN PHIMARY

TUMORS
Metastatic Tumors
Figs. 197—210
Lymphomas and Leukemias .
Hodgkin's Disease . .
Figs. 211, 212

Nonlipid Reticuloendotheliosis (Letterer-Siwe’s Disease). .

Figs. 213-219
Monocytic Leukemia
Figs. 220-223
TUMORS OF THE PLEURA . . . . . . Lo
* Localized Tumors of the Pleuro. .o
Figs. 224-231
Mesothelioma. ., . . . . .
Figs. 232-238, Plate III—C
TUMORS OF THE DIAPHRAGM . .
Figs. 239-249

F17-6

156
156

160
170

170
170

171
171

176

183

alV . @



ATLAS OF TUMOR PATHOLOGY

Section V—Fascicle 17

TUMORS OF THE
LOWER RESPIRATORY TRACT

Averill A. Liebow, M.D. .

Professor of Pathology
Yale University School of Medicine

Published by the
ARMED FORCES INSTITUTE OF PATHOLOGY

Under the Auspices of the
SUBCOMMITTEE ON ONCOLOGY

of the
COMMITTEE ON PATHOLOGY

of the
NATIONAL RESEARCH COUNCIL

Woashington, D. C.
1952

For sale by the American Registry of Pathology
Armed Forces Institute of Pathology
Washington 25, D. C. = Price $1.25 cents



ATLAS OF TUMOR PATHOLOGY

Sponsored and Supported
by
AMERICAN CANCER SOCIETY
ANNA FULLER FUND
ARMED FORCES INSTITUTE OF PATHOLOGY
JANE COFFIN CHILDS MEMORIAL FUND FOR MEDICAL RESEARCH
NATIONAL CANCER INSTITUTE, U.S. PUBLIC HEALTH SERVICE

UNITED STATES VETERANS ADMINISTRATION



Tumors of the Lower Respiratory Tract

ACKNOWLEDGMENTS

The writer wishes to express his warm appreciation to Dr. John R. McDonald
of the Mayo Clinic, who acted as special critic for this fascicle, and to Dr. Hans
Smetana and Dr. Lalla Iverson of Washington, D. C., for their valuable sug-
gestions.

It is a great pleasure to acknowledge the many contributions made by Dr.
Mary Ruth Oldt, who edited this manuscript.

To the following the writer wishes to express his gratitude for the loan of
material and other data used in preparation of the illustrations in the fascicle:

Dr. Roy Barnett, Norwalk, Conn. For our figures 9, 10, 11, 197, 198, 199.

Dr. Paul D. Rosahn, New Britain, Conn. For our figures 213, 214, 215, 216,
217, 218,.219:

Dr. Nathan B. Friedman, Los Angeles, Calif. For our figures 226, 227.

Dr. Rolf Katzenstein, Meriden, Conn. For our figures 246, 247, 248.

Dr. Lauren V. Ackerman, St. Louis, Mo. For our figures 180, 181, and
plates I-A, I-B, III-A.

Dr. Irving Akerson, Bridgeport, Conn.  For our figures 228, 229, 230, 231.

Dr. Ralph Fuller, Tucson, Ariz. = For our figures 57, 58.

Dr. John Kirchner, New Haven, Conn. For our figures 14, 15, 16, 17, 18,
19, 20, 21.

Grateful acknowledgment is made to the following for permission to repro-
duce illustrations and tables previously published:

Drs. ]J. W. Dennis and Pau! D. Rosahn:. For our figures 213, 214, 215,
218, 219.

Dr. Cyril Jones. For our figures 195, 196.

Dr. Lawrence L. Swan. For our figure 64.

Drs. W. S. Randall and Brian Blades. For our figures 177, 179.

Dr.S. W. Holley. For our figure 56.

Drs. C. L. Jackson and J. F. Huber. For our figure 1.

Dr.B. M. Fried. For a portion of our table I.

Drs. A. Ochsner and M. DeBakey. For a portion of our table L

Drs. C. R. Johnson, O. T. Clagett, and C. A. Good. For our table II.

E. Jackson and Drs. F. Bertoli and L. V. Ackerman. For our plate III-A.

Permission to use copyrighted illustrations and tables has been granted by:

American Medical Association:
Arch. Path., 42: 543-548, 1946. For our figures 177, 179.
47: 517-544,1949. For our figure 64.
48: 150-154, 1949. For our figures 195, 196.
The Yale Journal of Biology and Medicine, Inc.:
Yale]. Biol. & Med., 22: 637-650, 1950. For our plate II-A.



1071S

(o}

the Lower Respiratory Tract

American Cancer Society:
Cancer, 1: 223-233, 1948. For our figures 125, 130, 136, 138, 139.
143, 154.
J. B. Lippincott Co.:
Ann. Surg., 132: 591-606, 1950. For our figures 149, 150, 151, 152,
153, 154, 155, 158.
American College of Chest Physicians:
Dis. of Chest, 9: 319-326, 1943. For our figure 1.
The Association of Military Surgeons of the United States:
The Military Surgeon, 99: 528-554, 1946. For our figure 56.
Williams & Wilkins Co.:
Bronchiogenic Carcinoma and Adenorma, 1948. For a portion of
our table I.
The American Association of Pathologists and Bacteriologists:
-Am. J. Path., 27: 627-653, 1851. For our figures 213, 214, 215, 218, 219.
C. V. Mosby Co.:
J. Thoracic Surg., 11: 357-387, 1942. For a portion of our table I.
21: 7-23, 1951. For our figures 180, 181, and
plate III-A.
Surgery, 25: 218-230, 1949. For our table II.

All illustrations are the author’'s own unless otherwise acknowledged. The
A. F. I P. accession numbers are for the identification of negatives at the Armed
Forces Institute of Pathology.

Averill A. Liebow.



TUMORS OF THE LOWER RESPIRATORY TRACT

TABLE OF CONTENTS

INTRODUCTION .
Nomenclature for Bronchi and Lung Segments .
Fig. 1
Obstruction of the Bronchus
Atypical Proliferation .
Figs. 2-11
PRIMARY TUMORS OF THE BRONCHI AND LUNGS
Epithelial Tumors . . . . .

Papilloma and Papillomatosis of the Bronchial Tree .

Figs. 12-21
Adenoma of Bronchus . .
Figs. 22-58, Plate 1
Bronchiolar Carcinoma (Alveolar Cell Tumor) .
Figs. 59-67
Bronchogenic Carcinoma
Figs. 68-148, Plate II
Mesodermal Tumors of Bronchi and Lungs .
Benign Vascular Tumors. -
Cavernous Vascular Lesions .
Figs. 149-158
Capillary Hemangiomas and Endotheliomas .
Malignant Vascular Tumors .
Benign Intrabronchial Tumors
Fibroma .
Chondroma and Osteochondroma
Figs. 159-163
Lipoma . . . . .
Figs. 173-17
Granular Cell Myoblastoma .
Figs. 164, 165
Malignant Intrabronchial Tumors .
Fibrosarcoma .
Osteochondrosarcoma .
Leiomyosarcoma .
Figs. 176-179
Benign Parenchymal Tumors .
Figs. 166-172, Plate III-B

Page No.

. 16

. 22
« 22

. 26

. 83

. 63

- 112
. 112

- 112

. 113

. 118
. 118
. 118
. 119

. 119
. 119
. 119
. 134
. 134

. 134

134

F17-5



Tumors of the Lower Respiratory Tract

PRIMARY TUMORS OF THE BRONCHI AND LUNGS—Continued

Mesodermal Tumors of Bronchi and Lungs—Continued Page No.
Malignant Parenchymal Tumors . . . . . . . . . . . . . 135
Figs. 180-186, Plate III-A
Lymphosarcoma . . . G B E e w38
Figs. 180, 181, Plate, III—A
Tumors of Developmental Origin . . . . . . . . . . . . . . . 139
Hamartoma . . . . . . . . . . . . . . . . . . ... 139
Hamartoma, Cu:cumscnbed Type (Chondromas) . . . 139
Figs. 187-194
Hamartoma, Diffuse Type . . . . . .-. . . . . . . . 14l
Figs. 195, 196
Teratomas . . . . I T T N 1 |
Differential Diagnosis of Lung Tumors e 148
NEOPLASTIC LESIONS OF THE LUNG OTHER THAN PRIMARY
TUMORS........,.......‘........4156
Metastatic Tumors . . T 156
Figs. 197—210
Lymphomas and Leukemias . . . . . . . . . . . . . . . . 160
Hodgkin's Disease. . . . . . . . . . . . . . . . .. 170
Figs. 211, 212
Nonlipid Reticuloendotheliosis (Letterer-Siwe’s Disease). . 170
Figs. 213-219
Monocytic Leukemia . . . . . . . . . . . . . . . . 170
Figs. 220-223
TUMORS OF THE PLEURA . . . . . . . . T .
- Localized Tumors of the Pleura . . . .. . . . . . . . 17
Figs. 224-231
Mesothelioma. ., . . T T [
Figs. 232-238, Plate III—C ‘
TUMORS OF THE DIAPHRAGM . . . . . . . . . . . . . . . . 183

Figs. 239-249

F17-6



Tumors of the Lower Respiratory Tract

TUMORS OF THE LOWER RESPIRATORY TRACT

INTRODUCTION

Better understanding of the physiology of the thorax and its contents led
to positive pressure anesthesia, whereby the lungs became as readily accessible
to surgical intervention as the abdominal viscera. Knowledge of the natural
history of intrathoracic tumors has, therefore, assumed an immediate practical
importance demanding rapid development.

These Ee_bplasms comprise a complex group whose classification is still con-

troversial. ©Often a clear distinction cannot be made between tumors of bronchial
and parenchyxiiql origin.® Furthermore, atypical proliferative processes merge
gradually into neoplasms. The table of contents of this fascicle represents a
classification made because of the necessity of taking a stand, vulnerable as
it may be. The most controversial of these groupings are the tumors classified
under adenoma of the bronchus and bronchiolar carcinoma, and the primary.
tumors of the pleura. The tumors grouped under adenoma of the bronchus are
by some classified as adenocarcinomas of low malignancy. Pulmonary ade-
nomatosis often is considered a benign entity separate from bronchiolar car-
cinoma, but is here classified as a variant of bronchiolar carcinoma. In the
controversy over whether or not localized or diffuse pleural tumors are derived
from the lining mesothelial cells, the stand is taken that such tumors do exist
but are rare and should be diagnosed with caution.

Nomenclature for Bronchi and Lung Segments

Accurate localization of lesions is important in recording facts that may
contribute to an understanding of the natural history of pulmonary disease.
The segments into which the lung may be divided are bronchovascular units
that may often be approached individually in resective surgery. The Jackson-
Huber nomenclature for these segments (fig. 1) is generally satisfactory and
has now become the accepted standard. It will be employed in the subsequent

pages.

Obstruction of the Bronchus

The clinicdl-symptoms of benign or malignant endobronchial tumors are

primarily due to the mechanical effects of partial or complete obstruction of an
expdnding and contracting airway. Tumors of the parenchyma when located .
near a major bronchus or tumors involving hilar lymph nodes may produce
similar effects by external pressure on the bronchus. The physiologic mecha-
nisms involved with abundant illustrative clinical and pathologic material are
extensively discussed by Jackson and Jackson.
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NOMENCLATURE OF BRONCHI AND LUNG SEGMENTS

Figure 1. The labelled subdivisions on the diagram are segments of the lung. Each bronchial branch
is named to correspond with the segment of lung which is indicated by the saine type of stippling
and crosshatching.. This nomenclature has been widely accepted and is that suggested by
Jackson and Huber. (Jackson, C. L., and Huber, ]J. F. “Correlated applied anatomy of the
bronchial tree and lungs with a system of nomenclature.” Dis. of Chest, 9: 319-326, 1943.
This illustration is similar to figure 2 and a portion of Plate I in their article.) A. F. I. P. Acc.
No. 218737-278. ‘
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ATYPICAL PROLIFERATION

(Figures 2 and 3 are from the same case)

Figure 2. Proliferated squamous epithelium at the margin of an infarct of the lung. The squamous
cells seem to fill the lumina of the branches of a bronchiole associated with the occluded artery.
X 27. A.F.L P. Acc. No. 218737-80.

Figure 3. Detail of squamous epithelium in figure 2, showing keratinization. X 170. A. F. L. P.
Acc. No. 218737-81.

Figure 4. Proliferated epithelium probably of mucous glands in the wall of a bronchiectatic sac.
These cells resemble those seen in certain bronchial adenomas. X 150. A. F. I. P. Acc. No.
218737-82.

Figure 5. Proliferated epithelium probably of a remnant of a mucous gland in the wall of a
bronchiectatic sac. X 150. A.F.IL P. Acc. No. 218737-83.
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ATYPICAL PROLIFERATION

Figure 6. Regeneration of cells lining alveolar spaces. Lining of bronchiole continuing as non-
ciliated cuboidal epithelium into smaller spaces. The latter cannot be identified as the original
alveoli. A.F.IL P. Acc. No. 218737-84.

Figure 7. Epidermidization of lining of alveolar duct. Note also the proliferation of the cuboidal
cells adjacent to the areas of squamous metaplasia. X 200. A. F. I. P. Acc. No. 218737-42.

Figure 8. Atypical proliferation in organizing pneumonia. Very atypical cells line the terminal
respiratory passages. Such cells when seen in smears from sputum can easily be confused
with those desquamated from a malignant neoplasm. X 270. A. F. L P. Acc. No. 218737-59.
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