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Fig. 1. The method of identification of the site of the cancer was aided by serial X-ray films, bron-
chography, bronchochoscopic and pathologic findings. Diagrammatic presentations of
typical cases are shown.

(Peripheral Origin)

A-1 (Case 1) A-2 (Case 2)

| [

A: Typical case of peripheral lung cancer. A-1: This case exhibits a tumor mass shadow and the
bronchogram reveals obstruction of the fifth order bronchus of the anterior segment. Thus, this
case was identified as one of peripheral origin. A-2: This case reveals a peripheral mass shadow
and hilar lymph node swelling. Thus, the origin of this case was identified as peripheral.

(Intermediate Origin)

B-1 (Case 3) B-2 (Case 4)

R

B: Typical example of intermediate lung cancer. B-1: This case reveals subsegmental obstruction of
the left apico-posterior segmental bronchi. B-2: This case reveals tumor shadow and subseg-
mental obstruction in the bronchogram. Thus, these cases were identified as intermediate origin.

(Hilar Origin)
C-1 (Case 5) C-2 (Case 6)

C: Examples of hilar lung cancer. C-1: This case reveals atelectasis of the posterior segment and ob-
structive pneumonia of the apical and anterior segment. Thus, the origin of this lung cancer was
identified as being at the right posterior segmental bronchus, spreading to the adjacent apical and
anterior segmental bronchi and causing stenosis and resulting pneumonia. C-2: This case reveals
atelectasis of the superior segment and a tumor shadow accupying the superior segmental bron-
chus. The origin was identified as the superior segmental tumor, because the tumor extended
extra-bronchially and obstructed the superior segmental bronchus.
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Table 1. Locations of lung cancer lesions in relation to histology

R-Lung L-Lung Total (cases)

Squamous cell ca. 162 (54%) 137 (46%) 299

Adenoca. 104 (56%) 83 (44%) 187

Small cell ca. 49 (58%) 35 (42%) 84

Non-small undiff. ca. 52 (64%) 29 (36%) 81

Total 367 (56%) 284 (44%) 651 cases

Table 2. Location of lung cancer lesions in relation to histology
Hilar Intermediate Peripheral Total (cases)

Squamous cell ca. 90 (30%) 26 ( 9%) 182 (61%) 298
Adenoca. 19 (11%) 7( 4%) 141 (85%) 167
Small cell ca. 29 (35%) 17 (20%) 37 (45%) 83
Non-small undiff. ca. 22 (27%) 7( 9%) 51 (64%) 80
Total 160 (26%) 57 (C 9%) 411 (65%) 628 cases
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Fig. 2. Locations of lung cancers by cell type.
Each dot represents the origin of a single tumor. Circle
( ©) represents the origin of a peripheral lesion, a cross in
an open circle (®) represents the origin of an intermediate
(subsegmental (third order) or fourth order bronchus)
lesion, a dot (®) represents a hilar (inclusive of each seg-
mental bronchus) lesion. A, 298 epidermoid carcinomas;
B, 155 stage 1 or 2 epidermoid carcinomas; C, 167 adeco-
carcinomas; D, 83 small cell carcinomas; E, 80 non-small
‘undifferentiated carcinomas.

C. Location of 167 adenocarcinomas

A. Location of 298 epidermoid carcinomas

Snz

B. Location of 155 stage I, II epidermoid
carcinomas

E. Location of 80 non-small undiffi.
carcinomas
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Table 3. Segmental distribution of lung cancer lesions in relation to histology (excluding those of
hilar origin) :

e Apical-posterior Anterior Superior Other Total
Segmental distribution segment (S1+S2) (S3) (S6) segments (cases)
Histology (19.8%) # (13.5%) # 9.9%)# (56.8%) #
Squamous cell ca. 69 (33%)*1 41 (20%)*4 48 (23%)*1 50 (24%) 208 (100%)
Adenoca. 42 (28%)*3 33 (22%)*2 22 (15%) 51 (34%) 148 (100%)
Small cell ca. 15(28%) 8 (15%) 15 (28%)*1 16 (30%) 54 (100%)
Non-small undiff. ca. 21 (36%)*2 14 (24%)*4 6 (10%) 17 (29%) 58 (100%)
Total 147 (31%) 96 (21%) 91 (19%) 134 (29%) 468 cases
(100%)

#): Each value is the ratio of the volume of each lung segment to the whole, which was cal-
culated from the data found in the literature (16). These values refer to the predicted
value of the frequency of lung cancers occurring in each lung segment if the lung cancers
occurred in all lung segments evenly.

*1-4): Each actual frequency value indicated by the *1-4 symbols was significantly high
in comparison with the predicted value. (*1: P < 0.001, *2: < 0.01, *3: P<0.02, 4:

P <0.05)
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Table 4.

s S A BRI B 2 B AR RO AF 22

Factors affecting upper lung predominance of peripheral lung cancers and seg-

mental predominance of hilar lung cancers.

Predominant area

Factors affecting the predominance of the location

Upper lung
(Peripheral region of
S1,S2, S3, S6)

b) first in, last out

probable causes

# Stasis of inspired gas or aerosol

a) underventilation.

* large alveoli, large FRC, relative overexpansion.

* redistribution of expired gas in the trachea and upper

airways during normal tidal breathing.

¢) slow washout.

Segmental bronchus

# Frequent deposition of inspired aerosols.

# Physiolosical obstruction of mucociliary stream.
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Regional Distribution of Lung Cancer
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The locations of 651 primary lung cancers were investigated by means of serial
X-ray films, bronchography, bronchoscopic and pathological findings. Locations were
clearly demonstrated in 628 cases in the study.

Of the 298 squamous cell carcinomas 90 cases (30%) occurred as far as segmental
bronchus, the remaining (70%) arose in subsegmental or peripheral bronchi. Of the 83
small cell carcinomas 29 cases (35%) occurred in main or segmental bronchi. Of the 167

Of the 298 squamous cell carcinomas 90 cases (30%) occurred in the hilar bron-
chus, the remaining (70%) arose in subsegmental or peripheral bronchi. Of the 83 small
cell carcinomas 29 cases (35%) occurred in mainor segmental bronchi. Of the 167
adenocarcinoma cases, 141 (85%) arose in the peripheral lung. Of the 80 non-small cell
carcinomas, 51 cases (64%) arose in the peripheral lung.

All cell types, especially squamous cell carcinomas, arose predominantly in the
upper lung (the upper lobe and superior segment lower lobe). It was suggested that this
upper lung predominance reflected that the upper lung was the stagnant region of in-
spired gas or aerosol, and that all cell types were more or less related to exogenous car-
cinogens.
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