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Lung Cancer Mass Screening with Sputum Cytology in Japan

Masami Sato!; Yasuki Saito?; Satomi Takahashil; Zenichi Nishino®

ABSTRACT —— Sputum cytology is the only method that can detect early hilar type lung cancer. No other method
such as CT or bronchoscopy could be an alternative for huge mass screening. According to the results of famous ran-
domized control studies conducted in 1970s and 1980s in the US and those of Miyagi Prefecture in 1990s, sputum cytol-
ogy showed that higher sensitivity for lung cancer detection and better prognosis in the 1990s. In addition, Miyagi
Cancer Registry revealed that the incidence of lung squamous cell carcinoma was higher than that of adenocarcinoma
in male smokers in 1990s. Also the Registry showed that the number of male squamous cell carcinoma patients of the
lung was almost equal to that of male adenocarcinoma patients. The ratio of male smokers in Japan is double that of
the US. These findings suggest that lung cancer screening with sputum cytology is important in Japan. However, the
detection ratio of lung cancer with sputum cytology varied in prefectures in Japan. Thus, it is evident that quality con-
trol for sputum cytology is necessary in each prefecture. (JJLC. 2006;46:363-870)
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Table 1. Lung Cancer Prevalence Detected Among Screenees Who Under-

went Both Screening Methods

Miyagi

MAYO

JHLP MSKLP Czech Rep.

26 (26.3%)
58 (61.1%)

Chest X-ray film
Sputum cytology

59 (64.8%)
17 (18.7%)

20 (51.3%) 14 (46.7%) 18 (94.7%)
11 (282%) 9 (30.0%) 0 (0.0%)

Both methods 11 (11.6%) 15 (165%) 8 (205%) 7 (23.3%) 1 (5.3%)
Total 95 91 39 30 19
Year 1990s 1970s to early 1980s 1970s

Table 2. Comparison of Stage 0-I, Resection Ratio and 5-
year Survival Among Prevalent Lung Cancer Patients
Who Received Both Screening Methods

Miyagi

MAYO JHLP

MSKLP Czech Rep.

Stage 0-1  747% 45%
Resection  69.5% 54%

Fiveyear g7 400 409
survival

61.5%  46.7% 278%
66.7%  60.0% 33.3%

58% 48% 28%

Year 1990s

1970s to early 1980s 1970s
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Figure 1. Annual numbers of lung cancer cases during 1989 to 1998 among male smokers who received screening

with X-ray film and sputum cytology in 1989.
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Table 3. Detection Ratio by Sputum Cytol-
ogy in Patients Who Received Both Chest X-
ray Film Examination and Cytologic Examina-
tion by Sputum from 1989 to 1999

Squamous cell carcinoma 185/227 (81.5%)
Adenocarcinoma 18/92  (19.6%)
Large cell carcinoma 4/22  (18.2%)
Small cell carcinoma 8/29 (27.6%)
Others 3/7  (429%)

Total 218/377 (57.8%)
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Figure 2. Trends in male lung cancer patients in Miyagi prefecture by histologic subtype.
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Figure 3. Lung cancer detection rate by sputum cytology/100,000 screennes in each prefecture, Japan.
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Lung cancer detection rate in each prefecture, Japan.
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Case Histology Number of cytopathologists Number of cytopathologists who Number of cytopathologists who
who diagnosed the case as diagnosed the case as having diagnosed the case as having no
having no malignancy malignancy lesions which need
bronchoscopic examination

1 No malignancy 14 5 2

2 No malignancy 10 6 1

3 Cancer 15 3

4 Cancer 10 6 4

5 No malignancy 7 8 2

6 Cancer 15 2

7 No malignancy 3 12 6

8 Cancer 17 2

9 Cancer 8 10 3

10 No malignancy 5 8 1

11 No malignancy 1 16 7

12 Cancer 16 2

13 No malignancy 9 6 1

14 No malignancy 11 6

15 Cancer 14 3

16 No malignancy 1 14 6

17 Cancer 11 5 1

18 Cancer 18 1

19 No malignancy 3 12 6
20 No malignancy 6 2 3

Figure 5. Difference in final diagnosis among cytopathologists in cases of early lung cancer or of dysplasia.
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