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Mass Screening for Breast Cancer: Comparison of the Clinical Stages and Prognosis
of Breast Cancer Detected by Mass Screening and in Out-patient Clinics
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To establish the criteria for assessing the life-prolonging effect of mass screening for breast cancer,
clinical stage and prognosis of breast cancer detected by mass screening in 11 regions of Japan were
compared with those for matched patients in out-patient clinics, A total of 728 patients detected by
mass screening and 1,450 found in the out-patient clinics were reviewed. The stage of the disease was
Tis or I in 40.9% of the patients detected by mass screening, and 28.7% of those found in the
out-patient clinics. In contrast, stage ITT was found in 9.3% and 14.6%, respectively, indicating that
early stages were significantly more common in the patients detected by mass screening. The overall
survival curve for the patients detected by mass screening was compared with that for those found in
the out-patient clinies. The 5-year survival rate was significantly higher in the patients detected by
mass screening {91.7% vs. 85.6%; P< 0.01), while the 10-year survival rate was slightly higher in the
same group of patients, but the difference from the other group was not significant (80.5% vs. 78.1%).
Women who had conducted breast self-examination (BSE) showed a higher survival rate than those
who had not conducted BSE.
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The incidence of breast cancer has been increasing in
Japan, and this cancer is expected to become the No. 1
killer in Japanese women by the year 2,000. Some 10
years ago, mass screening for breast cancer was con-
ducted in only a few hospitals, but today it is nation-
wide." Health authorities and researchers are keen to
proceed with the program for mass screening of breast
cancer, and a research team on breast cancer screening
was set up in 1987 (Project No. 62-34) as one of the
cancer research projects sponsored by the Ministry of
Health and Welfare. This seems to be of the utmost
importance for secondary prevention of breast cancer; in
other words, early detection and treatment of breast
cancer require an efficient method for screening for
breast cancer, and the life-prolonging effect of the mass
screening must be accurately estimated. For this purpose,
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it is valuable to compare clinical stage and prognosis of
breast cancer detected by mass screening with those of
breast cancer found in out-patient clinics.

In the present study we investigated and compared
clinical stage and prognosis of patients with breast cancer
detected by mass screening in 11 regions of Japan with
those found in out-patient clinics. The two groups of
patients were matched for age and the time of treatment
in each hospital.

SUBJECTS AND METHODS

In 1987, a research group (with Dr. Tominaga as the
chairman) was organized to study the feasibility of mass
screening for breast cancer with a Grant-in-Aid from the
Ministry of Health and Welfare. The members of this



research group compared the progress and survival of
patients with breast cancer detected by mass screening in
their regions with those of patients found in their out-
patient clinics.

Two matched patients were selected from those found
in out-patient clinics to have breast cancer, for each
patient detected in mass screening, according to the
following criteria:

Criteria 1) First, patients who were found to have breast
cancer by mass screening were selected for the study.
2) Second, two matched patients with breast cancer
detected in out-patient clinics, were selected for each
patient from mass screening so that the following factors
matched.

Priority in matching 1) Patients treated in the same
hospital. 2) Patients of similar age: Date of birth was
within 5 years of the date of birth of the patient detected
in mass screening. 3} Patients who underwent an opera-
tion (or began treatment) on the days closest to the date
of detection by mass screening (two patients for each one
found by mass screening, one found before the detection
in mass screening, and the other after the detection).

The following 14 factors were recorded for each pa-
tient: name of hospital, name of patient, date of birth,
date of operation (or first treatment), date of first visit to
the clinic, date of established diagnosis, awareness of
symptoms (if aware, why she noticed them), the history
of mass screening, treatment used (surgery, chemother-
apy, etc.), stage of the disease {according to the new
TNM classification system approved in 1972, and con-
firmed in 1978), size and histology of the tumor, classifi-
cation of lymph node metastases by histological evidence
(n classification), and last date of confirmed survival, or
date of death (together with the cause). Histology of the

Table I
Out-patient Clinics
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tumor, and n classification were evaluated according to
the general rules for clinical and pathological records
of mammary cancer of the Japan Mammary Cancer
Society.

Statistical analysis was conducted by use of the y?
test, and life table analysis was done by the actuarial
method.? Significance testing was done based on stan-
dard errors of cumulative survival rates estimated by
Greenwood’s formula.

In most regions which participated in the present
study, the primary screening was conducted by interview
and inspection and palpation of the breasts by physicians.
As necessary, secondary examinations by mammography,
ultrasonography or aspiration biopsy were also used.

RESULTS

Clinical stages and histological findings Patients with
breast cancer were gathered for the present study in the
11 regions shown in Table I. A total of 728 patients
detected by mass screening (patients who underwent
mass screening, and were found to have breast cancer)
and 1,450 found in the out-patient clinics (patients who
visited out-patient clinics, and were found to have breast
cancer) were reviewed. Mean age (+SD) was 49.0
(£9.9) years in mass screening and 48.9 (+£9.9) in
out-patient clinics.

Table II shows the clinical stage of the patients
detected by mass screening and in the out-patient clinics.
The clinical stage of the disease was Tis or I in 40.9% of
the patients detected by mass screening, and 28.7% of
those found in the out-patient clinics. In contrast, stage
IIT was found in 9.3% and 14.6%, respectively, indicat-
ing that early stages were significantly more common in

Study Regions and the Number of Breast Cancers Detected by Mass Screening and in

. Number of Number of breast cancers
Region (Researcher) R - - —
hospitals Mass screening Out-patient clinic

Hokkaido (Ogita) 1 123 246
Miyagi (Abe/Yoshida) 3 98 190
Tochigi (Honda) 1 1 2
Gunma {(Ishida) 7 123 246
Tokyo (Enomoto) 1 28 56
Aichi (Kido) 1 2 4
Gifu (Kashiki) 1 8 16
Osaka (Taguchi/Ota) 1 129 258
Tokushima (Morimoto) 1 85 170
Kochi (Itoh) 1 104 208
Fukuocka (Tashiro) 1 27 54

Total 19 728 1,450
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Table II. Clinical Stage of the Breast Cancer Patients
Detected by Mass Screening and in Qut-patient Clinics

Table III.  Subjective Symptoms of the Breast Cancer Patients
Detected by Mass Screening and in Out-patient Clinics

No. of subjects (%)
Qut-patient clinics

Mass screening

No. of subjects (%)
Qut-patient clinics

Subjective symptom -
Mass screening

Stage grouping

Tis 59 (8.1) 4  (34H*
I 239 (32.8) 367 (25.3)™
I 352 (48.4) 791 (54.6)**
I 68  (9.3) 211 (14.6)**
IV 9 (1.2) 27 (1.9)
Unknown 1 (0.1) 5 (0.3)
Total 728 (100.0) 1,450 (100.0)
T-primary tumor
Tis, TO 33 (4.9 36 (2.5
Ti 249 (34.2) 394 (27.)*
T2 342 (47.0) 789 (54.4)*
T3 35 (4.8) 100 (6.9)
T4 26  (3.6) 112 (7.1)™
Unknown 43 (3.9) 19 (1.3)™
N-regional lymph nodes (macroscopic)
NG 288 (39.6) 531 (36.6)
N1 368 (50.5) 806 (55.6)*
N2 26 (3.6) 63 (43)
N3 2 (03 28 (1L.9H™
Unknown 44 (6.0) 22 (1L5)™
n-regional lymph nodes (histological)
n0 460 (63.2) 817 (56.3)™
nla 140 (19.2) 313 (21.6)
nlf 52 (7.1) 134 (9.2)
n2 43 (5.9) 132 (9.D™
n3 5 (0.7) 24 (1.7)
n4 0 (0.0) 6 (0.4)
Not operated 15 (2.1) 12 (08"
Unknown 13 (1.8) 12 (08"

* P<0.05, %% P<0.01.

the patients detected by mass screening. The T classifica-
tion showed that Tis, TO plus T! were found in 38.7% of
the patients detected by mass screening, and 29.7% of
those found in the out-patient clinics, while T4 was found
in 3.6% and 7.7%, again indicating that the size of
tumors was significantly smaller in the patients detected
by mass screening. Macroscopic and histological evi-
dence of metastases in the regional lymph nodes similarly
showed that early stages were more common in the
patients detected by mass screening.

Subjective symptoms (mainly a lump or lumps, pain
and nipple discharge, etc.) were absent in 32.3% of the
patients detected by mass screening, and only 1.2% of
those found in the out-patient clinics, while symptomatic
patients were 66.5% and 98.29 respectively, indicating
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- 235 (32.3) 18 (1L.2)*™
+ 484 (66.5) 1,424 (98.2)™
Unknown 9 (1.2) g (0.6)
Total 728 (100.0) 1,450 (100.0)
*% P<0.01

Table IV. Mede of Discovery of the Tumor of Patients {with
Subjective Symptoms) Detected by Mass Screening and in
QOut-patient Clinics

No. of subjects (%)
Mass screening

130 (26.9)

Opportunity of
discovery

Qut-patient clinics
225 (15.8)*

Self-examination

Fortuitous discovery 281 (58.1) 1,046 (73.5)™
Unknown 73 (151 153 (10.7)*
Total 484 (100.0) 1,424 (100.0)

* P<0.05, %% P<0.01.

Table V. Histology of the Breast Cancers Detected by Mass
Screening and in Out-patient Clinics

No. of subjects {%%)

Histology N : .
Mass screening Out-patient clinics
Papillotubular ca. 190 (26.1}) 375 (25.9)
Solid-tubular ca. 193 (26.5) 446 (30.8)*
Scirrhous ca. 215 (29.5) 442 (30.5)
Lobular ca. 15 (2.1) 24 (L7
Others 108 {(14.8) 143 (9.9H™
Unknown 7 (L0) 20 (14
Total 728 (100.0) 1,450 (100.0)

* P<0.05, *% P<0.01.

that subjective symptoms were significantly less common
in the patients detected by mass screening (Table III).
Fortuitous discovery of tumor masses was common in
all patients. However, discovery by breast self-examina-
tions (BSE) was more common in the patients detected
by mass screening with levels of 26.9% for mass screen-
ing and 15.8% for the out-patient clinics (Table IV).
The histology of breast cancer was compared between
those detected by mass screening and those in the out-
patient clinics (Table V). Solid-tubular carcinoma was
more common in the patients detected in the out-patient
clinics, and the incidence was 30.8% for these patients,



and 26.5% for those detected by mass screening. Carci-
noma other than papillotubular carcinoma, solid-tubular
carcinoma, scirchous carcinoma, and lobular carcinoma
was significantly more common in the patients detected
by mass screening.
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Fig. 1. Cumulative survival rate of patients with breast cancer
detected by mass screening and in out-patient clinics. C, pa-
tients detected by mass screening (n=720); ®, patients
detected in out-patient clinics (n=1,440).
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Prognosis Figure 1 shows the survival rate calculated by
life table analysis separately for breast cancer detected
by mass screening and that detected in the out-patient
clinics. The 5-year survival rate was 91.7% for the pa-
tients detected by mass screening (n="720), and 85.6%
for those found in the out-patient clinics (n=1,442). So,
the survival rate was higher by 6.1% for the former
patients, and this difference was statistically significant
(P<0.01). The 10-year survival rates were 80.5% and
78.19%, respectively. The difference between the two
groups had decreased to 2.4%, which was not statisti-
cally significant.

Survival of the patients detected by mass screening and
those found in the out-patient clinics was analyzed in
relation to clinical stage of the disease. The two groups
did not differ greatly in this respect (Table VI). The
survival rate was significantly higher at stage II, T2, and
NO in the patients detected by mass screening than those
found in the out-patient clinics.

The cumulative survival rate was calculated from the
time of the first treatment (surgery), although these
results are not shown in the table. After 1975, the rate
of 5-year survival was significantly higher in patients
detected in mass screening. In contrast, before 1974, the
survival rate was rather higher in patients detected in the
out-patient clinics, whether for 5 or 10 years.

Some patients who were found to have breast cancer in
the out-patient clinics, had undergone mass screening.

Table VI. Survival Rate of Patients Detected by Mass Screening and in OQut-patient Clinics

S-year survival (%)

10-year survival (%)

Mass screening

Qut-patient clinics

Mass screening Out-patient clinics

Stage grouping

Tis 100.0 100.0 {100.0) (100.0)
I 94.6 95.1 86.9 91.7
II 93.9 §7.3% 85.1 80.5
11 67.9 62.6 40.7 45.1
Total 91.7 85.6%* 80.5 78.0
T-primary tumor
Tis, TO 100.0 100.0 (100.0) (100.0)
T1 92.6 94.7 83.7 91.5
T2 93.6 86.4* 85.7 79.3
T3+T4 69.8 63.2 36.3 45.0
Total 91.4 §5.5™ 80.2 77.9
N-regional lymph nodes
NO 95.9 92.0% 92.3 88.9
N1 90.1 g6.2 71.4 76.2
N2-+N3 58.8 37.5 (58.8) (17.8)*
Total 91.4 85.5% 80.2 77.9

Figures within brackets ( ) in the table refer to an initial number of patients of 5 or less.

% P<0.05, k% P<0.01.
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Table VIL
Out-patient Clinics

Cumulative Survival Rate of Patients with Breast Cancer Detected by Mass Screening and in

Opportunity of S-year survival (%)

10-year survival (%)

discovery Mass screening Out-patient clinics Mass screening Out-patient clinics
Self-examination 96.6 93.1 79.1 84.5
Fortuitous 88.2 85.0 74.5 77.4
discovery
90.5 86.1% 75.8 78.4
% P<0.05.

The survival rate was analyzed in relation to the history
of mass screening. The 10-year survival rates tended to be
higher in patients who had undergone mass screening.

Since some patients detected by mass screening had
felt a lump in the breast or had had some symptoms
before the mass screening, the survival rate was com-
pared between symptomatic and asymptomatic patients.
The 10-year survival rates indicated that the survival rate
tended to be higher in the asymptomatic patients. The
survival rate of symptomatic patients detected by mass
screening was similar to that of patients found in the
out-patient clinics, suggesting that the prognosis for
symptomatic patients tended to be worse than that for
asymptomatic patients.

The survival rate was also calculated according to
reasons for detection. It tended to be higher with dis-
covery by self-examination than discovery by chance,
whether the cancer was detected by mass screening or
in the out-patient clinics {Table VII).

DISCUSSION

Mass screening for breast cancer has spread rapidly
and is now almost nationwide. This reflects the increased
interest of adult women and the medical profession in
breast cancer consequent upon the increased prevalence
of the disease.

In the present study we compared clinical stage and
prognosis of breast cancer detected by mass screening
with that of breast cancer found in out-patient clinics as
part of the effort to evaluate the life-prolonging effect of
mass screening for breast cancer, The data on patients
detected by mass screening were compared retro-
spectively with those on matched patients who had been
found to have breast cancer in out-patient clinics. Many
of the participating hospitals had conducted mass
screening for breast cancer, and their data seemed to
be reliable.
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Breast cancer detected by mass screening is often at an
early stage, and so the prognosis is good. The Health
Insurance Plan (HIP) study reported that early detection
was considered an important factor in reducing the mor-
tality from breast cancer.”” The study of the Breast
Cancer Detection Demonstration Project (BCDDP)®
and randomized control trials in Sweden®'” suggested
that mass screening with mammography might lead to
reduced mortality from breast cancer. In Japan, mass
screening without mammography was carried out, and
showed good results.'" ' The present study also supports
this general notion, and many patients detected by mass
screening had early stage breast cancer (Table II).

Many patients detected by mass screening were free
from subjective symptoms, suggesting that their tumors
were small. Detection of breast cancer at such an early
stage may be a key factor in improving the prognosis
{Table III).

It is generally believed that the prognosis of solid-
tubular carcinoma and scirrhous carcinoma is relatively
poor. In the present study, the number of patients with
solid-tubular carcinoma was significantly smaller in the
patients detected by mass screening, and this might
contribute to the better prognosis for these patients
{Table V).

The overall survival curve for the patients detected by
mass screening was compared with that for those found
in the out-patient clinics. The data are very interesting
(Fig. 1). The S-year survival rate was clearly higher in
the patients detected by mass screening, while the 10-year
survival rate was only slightly higher in the same group
of patients, and the difference from the other group was
not significant. The question as to whether or not these
results suggest that mass screening for breast cancer is of
no value should be examined in further studies.

One of the likely reasons for the lack of a significant
difference in the rate of 10-year survival between the two
groups is that the survival rate was rather higher in the
patients detected in the out-patient clinics if an early



series of patients (patients who were selected for the
study before 1974) who had survived for more than 10
years at the time of the study were compared. Before
1974, mass screening might have picked up patients with
breast cancer at more advanced stages than those of
breast cancer detected in the out-patient clinics. After
1975, survival of the patients detected by mass screening
exceeded the levels of the patients detected in the out-
patient clinics, suggesting that the survival rate might
improve in the patients detected by mass screening as the
number of patients who have survived for more than 10
years increases.

Table VI shows the survival rate in relation to the
degree of progression,; it did not differ markedly, whether
breast cancer was detected in mass screening or in the
out-patient clinics. However, it was significantly higher
at stage II, T2 and NO in the patients detected in mass
screening. This might be because breast cancer had pro-
gressed further in the patients detected in the out-patient
clinics than in those found in mass screening even at the
same stage of the disease. Other possible explanations are
that breast cancer detected by mass screening might
progress more slowly than that found in the out-patient
clinics because of length bias, and mass screening could
detect breast cancer earlier than out-patient clinics be-
cause of lead time bias. This might contribute to the
higher survival rate in the patients detected by mass
screening.'” A fourth paossibility is that there might be
self-selection bias. Patients who underwent mass screen-
ing might pay more attention to relapse, and they might
be more concerned with their health. As a resuit, survival

REFERENCES

1) Proceedings of 39th general meeting of the Japan Mam-
mary Cancer Society, Report of a questionnaire {Kago-
shima) 1984.

2) Cutler, 8. J. and Ederer, F. Maximum utilization of the
life table method in analyzing survival. J. Chronic Dis., 8,
699-712 (1958).

3) Shapiro, S. Evidence on screening for breast cancer from
a randomized trial. Cancer, 39, 2772-2782 (1977).

4} Shapiro, 8., Venet, W., Strax, P., Venet, L. and Roeser, R.
Ten- to fourteen-year effect of screening on breast cancer
mortality. J. Natl. Cancer Inst., 69, 349-355 (1982).

5) Habbema, J. D. F., van Oortmarssen, G. J., van Putten, D.
I, Lubbe, I. T. and van der Maas, P. J. Age-specific
reduction in breast cancer mortality by screening: an anal-
ysis of the results of the health insurance plan of greater
New York study. J. Natl Cancer Inst, 77, 317-320
(1986).

6) Chu, K. C,, Smart, C. R. and Tarone, R. E. Analysis of
breast cancer mortality and stage distribution by age for

Mass Screening for Breast Cancer

of the patients detected in mass screening might be
better. All these factors should be considered in assessing
the effect of the mass screening.

Prognosis was better even in the patients detected in
the out-patient clinics if they had undergone mass screen-
ing. One measure which we can take to improve the
performance of mass screening is to educate the public
so that they become more likely to participate in mass
screening programs. Prognosis may be worse for symp-
tomatic patients, such as those who feel a lump in the
breasts, than for asymptomatic patients. Mass screening
seems to be valuable if it can find asymptomatic patients
who are still at a very early stage.

Lastly, the possible benefits of BSE have not yet been
properly evaluaied. The usual breast symptoms of the
patients discovered by BSE are present to some degree in
all women. However some authors'™ '¥) reported evidence
of the benefit of regular BSE, and the results of the
present study strongly suggest the benefit of BSE. Dis-
covery of breast cancer by BSE was more common in the
patients detected by mass screening than in those
detected in the out-patient clinics (Table IV). Table VII
shows a tendency for better survival in patients who
found masses by themselves.

ACKNOWLEDGMENTS

The present study (No. 62-34) was supported by a Grant-in-
Aid for Cancer Research from the Ministry of Health and
Welfare, Japan.

(Received June 13, 1989/Accepted September 4, 1989)

the health insurance plan clinical trial. J. Natl Cancer
Inst., 80, 1125-1132 (1988).

7) Shapiro, S. The status of breast cancer screening: a
quarter of a century of research. World J. Surg, 13, 9-18
(1989).

8) Rodes, N. D., Lopez, M. J., Pearson, D. K., Blackwell, C.
W. and Lankford, H. D. The impact of breast cancer
screening on survival A 53- to 10-year follow-up study.
Cancer, 57, 581-585 (1986).

9) Tabar, L., Fagerberg, C. J. G., Gad, A., Baldetorp, L.,
Holmberg, L. H., Gréoft, O., Ljungquist, U., Lundstroem,
B., Manson, J. C., Eklund, G., Day, N. E. and Pettersson,
F. Reduction in mortality from breast cancer after mass
screening with mammography. Lancet, i, 829-832 (1983).

10) Andersson, I., Aspegren, K., Janzon, L., Landberg, T.,
Lindholm, K., Linell, F., Ljungberg, O., Ranstam, J. and
Sigfusson, B. Mammographic screening and mortality
from breast cancer: the Malmd mammographic screening
trial. Br. Med. J., 297, 943-948 (1988).

1033



Jpn. J. Cancer Res. 80, November 1989

11} Abe, R., Kimura, M., Sato, T., Yoshida, K., Harin, T., 13) Schwarz, M. Estimates of lead time and length bias in a

Kanno, H., Takahashi, K., Matoba, N. and Kumagai, N. breast cancer screening program. Cancer, 46, 844—851

Trial of early detection of breast cancer by mass screening, (1980).

Cancer, 56, 1479-1483 (1985). 14) Hill, D., White, V., Jolley, D. and Mapperson, K. Self
12) Morimoto, T., Komaki, K., Oshimo, K., Yamakawa, T., examination of the breast: is it beneficial? Meta-analysis of

Mitsuyama, N., Tanaka, T. and Monden, Y. Breast studies investigating breast self examination and extent of

cancer detected by mass screening using physical examina- disease in patients with breast cancer. Br. Med. J.,, 297,

tion alone. Jpn. J. Surg., 17, 377381 (1987). 271-275 (1988).

1034





