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To investigate the risk of breast cancer development in women with benign breast disease (BBD),
387 screen-detected BBD women and 1,489 normal women, taken from participants in the breast
cancer screening program during 1978–1986, were followed through 1991. While 2,811 person-
years in the BBD group and 11,018 person-years in the normal group were accumulated, 5 women
in the BBD group and 6 women in the normal group developed breast cancer. Using the Mantel-
Haenszel method, relative risks (RR) were estimated for all women with BBD and women in some
BBD types. Significantly elevated risk of breast cancer was observed in all women with BBD
(RR====3.26, 95% confidence interval (CI) 1.08–9.83). Women with proliferative BBD were at high
risk of breast cancer (RR====8.48, 95%CI 2.99–24.10), but no increased risk was observed for women
with non-proliferative BBD (RR====0.93, 95%CI 0.11–7.66). These results are consistent with those in
high-risk countries for breast cancer. In the management of women with BBD, histopathological
diagnosis of the breast lesion is essential and women with proliferative BBD should be followed up
carefully.
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It has been reported that a history of benign breast dis-
ease (BBD) increases breast cancer risk,1–4) but recent
studies have shown that the risks for subsequent breast
cancer in BBD patients who have had a biopsy are differ-
ent among different histopathological types.5–19) While the
histopathological classification systems used in these stud-
ies were not the same, there was a consistent finding that
atypical hyperplasia (AH) presents high risk for the devel-
opment of breast cancer.20) Although Japan is one of the
countries with low risk for breast cancer, the incidence
rate of female breast cancer is gradually increasing.21) A
number of epidemiological studies of breast cancer have
recently been conducted and the characteristics of Japa-
nese women with breast cancer have been clarified.3,4,22–25)

However, there have been few studies on the prognosis in
BBD patients18) and the relation of BBD to breast cancer
risk is unclear in Japan.

We have reported similarities of background character-
istics between proliferative BBD (including AH) and
breast cancer, using data obtained from breast cancer
screening participants.26) The present study was conducted

in order to evaluate the subsequent breast cancer risk
among the BBD patients described in the previous report.
Accumulations and comparisons of data among countries
with different risk for breast cancer seem necessary for
elucidating the association of BBD lesions with breast
cancer risk. This study provides additional data from a
low-risk country for breast cancer.

MATERIALS AND METHODS

Study subjects and histopathological classification  This
study was conducted by using data obtained from breast
cancer screening participants during 1978–1986. The
breast cancer screening was based on clinical breast exam-
ination, i.e., inspection and palpation of the breasts and the
axillar lymph nodes. The methods of data collection have
been described in a previous report.26) Briefly, during the
screening period, a total of 678 women had undergone sur-
gical biopsy at community referral hospitals and 571 biop-
sies were diagnosed as benign. These benign subjects were
candidates for study subjects. Since 34 biopsies were
derived from double biopsies for 17 women, only the first
biopsy was taken as the study subject. Consequently, 554
women were selected. In 1991, the collection of their
slides from hospitals was attempted for review. Among the
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biopsy specimens 164 slides for 164 women were missing,
and 390 slides for 390 women were available to be
assessed. For each BBD subject, 4 subjects were randomly
selected from among women who had attended the screen-
ing program in the same municipality and were diagnosed
as normal, matching for age (±2 years) and the year of
screening. Only one normal subject each for 8 BBD sub-
jects, 2 normal subjects each for 5 BBD subjects and 3
normal subjects each for 5 BBD subjects were found eligi-
ble. No eligible normal subjects were found for 5 BBD
subjects. In total 1,501 matched normal subjects were
selected.

Three hundred and ninety slides with the first BBD
diagnosis were reviewed and reclassified by two of the
authors (Y. T. and N. O.) according to the classification of
Dupont and Page,27–29) i.e., fibrocystic change (FCC), pro-
liferative disease without atypia (PDWA), AH and ductal
carcinoma in situ (DCIS). Three slides were diagnosed as
DCIS and were excluded from subsequent investigation.
Finally, 387 BBD subjects including 5 BBD subjects with
no eligible matched normal subjects, and 1,489 normal
subjects were available for this study. The BBD subjects
were regrouped into two major categories according to the
presence of epithelial proliferation, i.e., (1) proliferative
disease (PD) including PDWA and AH and (2) non-prolif-
erative disease (Non-PD) including FCC, fibroadenoma,
lipoma and panniculitis.
Follow-up of study subjects  Follow-up to determine
prognosis (survival, mortality, moved away and cancer
incidence) began in the year of biopsy (the year of entry
into the study) and ended in 1991. The mortality and
moved away classifications were based on examinee files
in the regional cancer screening center and resident regis-
tration files in the local government office of each munici-
pality. The women listed in the examinee file in 1991 were
treated as having survived. To investigate cancer inci-
dence, a computer file of study subjects was linked to the
file of the Miyagi Prefectural Cancer Registry, Sendai,

Japan. As for breast cancer, only “invasive cancer” was
counted as incidence. In order to examine the effect of
detection bias on breast cancer risk, screening histories for
breast cancer during the follow-up period were extracted
from the file of each subject in the screening center.
Statistical analysis  In the analysis, we ignored the
matched design because the unmatched analysis enabled
the inclusion of BBD subjects for whom no eligible
matched normal subjects had been found. Namely, in each
analysis, BBD subjects were compared with 1,489 normal
subjects. Person-years from the date of entry into the study
to the date of diagnosis of cancer, the date of death, the
date of having moved away, or the date of terminating the
study, were calculated for each subject. The count of can-
cer incidence started at 12 months after the date when the
follow-up began. Analyses were carried out for two major
categories, PD and Non-PD, respectively. The risk of
breast cancer adjusted for age (–39, 40–49, 50–59, 60–)
and place of screening (urban, rural) was estimated using
the Mantel-Haenszel method.30) In addition, the risks for
cancers of other sites were also investigated.

To evaluate the effect of detection bias, screening histo-
ries for breast cancer were compared between BBD sub-
jects and normal subjects by analysis of variance using the
LSMEANS option of the GLM Procedure in the SAS pro-
gram.31,32) In this model, the adjusted means of screening
participation frequency during the follow-up period were
calculated, taking into account the year of entry, age at
entry and place of screening.

RESULTS

Table I shows the status of study subjects at the end of
the study. Follow-up was completed for 371 BBD subjects
and 1,444 normal subjects (survived and free of cancer in
1991, deceased or developed cancer) and 2 BBD subjects
and 9 normal subjects were partially followed (moved
away). Fourteen BBD subjects and 36 normal subjects

Table I. Prognosis of BBD Subjects and Normal Subjects during the Follow-up
Period

Histopathological 
type (No.) Survived Deceased Moved away Developed 

cancera)
Lost to 

follow-up

Normal (1,489) 1,402 5 9 37 36

BBD (387) 355 1 2 15 14
AH (17) 14 0 0 2 1
PDWA (114) 98 0 1 8 7
Non-PD (256) 243 1 1 5 6

a) Death from cancer is included.
BBD, benign breast disease; AH, atypical hyperplasia; PDWA, proliferative disease
without atypia; Non-PD, non-proliferative disease.
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were not traced (lost to follow-up). The average duration
of follow-up for the 1,826 subjects was 7.6 years, and
2,811 person-years in the BBD group and 11,018 person-
years in the normal group were accumulated. In the fol-
lowed-up subjects, the mean age at entry for PD subjects
was 44.1 years, that for Non-PD subjects was 45.8 years
and that for normal subjects was 45.4 years.

Table II shows the risk of breast cancer among BBD
subjects as compared with normal subjects. Five subjects
(one subject with AH, 3 subjects with PDWA and one sub-
ject with FCC) in the BBD group and 6 subjects in the
normal group developed breast cancer. Women with BBD
had a significantly higher risk of breast cancer as a whole
(relative risk (RR)=3.26; 95% confidence interval (CI)

1.08–9.83). The risk of breast cancer according to histo-
pathological classification was 8.48 for PD and 0.93 for
Non-PD. No increased risk was observed for women with
Non-PD. The risk of breast cancer in women with AH was
estimated to be extremely high, but the 95%CI was wide
due to small sample size. In summary, with increasing
degree of proliferation and abnormality in the epithelium,
the risk of breast cancer tended to increase. The profiles of
the subjects who developed breast cancer are shown in
Table III. Of 5 subjects in the BBD group, two had been
diagnosed as having cancer within two years after biopsy
and the other three, between 7 and 10 years after biopsy.
Six subjects in the normal group had been diagnosed
within 6 years. Furthermore, two subjects in the BBD

Table II. Relative Risks of Breast Cancer in Relation to Histopathological Type of 
Benign Breast Disease

Histopathological type Person-years Incidence Relative riska) 95% confidence 
interval

Normal 11,018 6 1.00

BBD (Total)  2,811 5 3.26 1.08–9.83b)

PD  888 4 8.48 2.99–24.10b)

AH  102 1 16.03 3.34–76.87b)

PDWA  786 3 7.26 2.17–24.26b)

Non-PD 1,923 1 0.93 0.11–7.66

a) Relative risk was adjusted for age and place of screening.
b) Statistically significant at P<0.05.
BBD, benign breast disease; PD, proliferative disease; AH, atypical hyperplasia; 
PDWA, proliferative disease without atypia; Non-PD, non-proliferative disease.

Table III. Profiles of Subjects Developing Breast Cancer in the BBD Group and Normal Group

No. Age at entry 
(years)

Histopatho-
logical type

Disease-free 
interval 

(months)

Place of diagno-
sis of cancer

Age at 
menarche 

(years)
Parity number Breast feeding for the last 

child

 BBD
1 63 AH 85 Clinic 14 2 Insufficient, 13 moa)≤
2 40 PDWA 102 Clinic 13 2 Never
3 49 PDWA 21 Screening 15 2 Insufficient, 13 mo≤
4 53 PDWA 14 Screening 13 0 —
5 49 FCC 115 Clinic 14 3 Sufficient, 7–12 mo

 Normal
1 35 Normal 39 Clinic 13 2 Sufficient, 6 mo≥
2 39 Normal 47 Clinic 12 1 Sufficient, 13 mo≤
3 42 Normal 30 Screening 14 2 Never
4 45 Normal 66 Clinic 14 0 —
5 46 Normal 19 Clinic 13 2 Never
6 48 Normal 58 Clinic 16 2 Sufficient, 13 mo≤

a) mo, months.
AH, atypical hyperplasia; PDWA, proliferative disease without atypia; FCC, fibrocystic change.
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group and one subject in the normal group were detected
by screening. No subject with a family history of breast
cancer in mother or sisters developed breast cancer. One
subject each in the BBD group and normal group was nul-
liparous.

The risks for cancers of other sites are presented in
Table IV. For all sites excluding breast cancer and stomach
cancer, the risks in women with BBD were unity. The
risks of cancers of the colon and thyroid were elevated in
women with BBD, but the increases were not significant.

Table V shows the adjusted means of breast cancer
screening participation frequency in BBD subjects and
normal subjects. The mean of frequency in 373 BBD sub-
jects was significantly larger than that in 1,453 normal
subjects. The means of frequency in PD subjects and Non-

PD subjects were also larger than those of normal subjects.
However, the difference in the means of frequency
between BBD subjects and normal subjects was less than
0.5 for either of the histopathological groups and the
95%CI in PD overlapped between BBD subjects and nor-
mal subjects.

DISCUSSION

We conducted a retrospective cohort study of partici-
pants in the breast cancer screening program, and esti-
mated the risks of cancers of the breast and other sites
associated with BBD. Women with BBD were at signifi-
cantly increased risk of breast cancer. The magnitude of
breast cancer risk varied according to histopathological
type. We compared this result with other data reported pre-
viously from Western countries and Japan.5–19) The finding
that PD lesion carries a higher risk of breast cancer than
Non-PD lesion is consistent with these results. However,
while the risk estimate associated with AH in Western
countries has ranged from 3.0 to 13.0,5, 6, 8–12, 14–17, 19) that in
Japan (including our data) is extremely large, ranging from
16.0 to 30.0.18) One possible explanation for the difference
is that the sample size of the Japanese studies was smaller
than those of Western studies. The number of BBD sub-
jects in our study was 390 (inclusive of DCIS), and that in
Nomura’s study in 1993 was 428.18) Even if we completely
followed all BBD subjects, the number of subjects would
be 554 at most. The previous pathological study also
revealed a difference in frequency of epithelial hyperplasia
between Japanese women in Hawaii and Japan; the fre-
quency in second-generation Japanese-Hawaiian (nisei)
women was much larger than that in Japanese.33) Thus, it

Table IV. Relative Risks for Cancers of Other Sites Associated with Benign Breast
Disease

Histopathological type Person-years Incidence Relative riska) 95% confidence 
interval

All sites excluding breast cancer
Normal 11,018 31 1.00
BBD 2,811 10 1.29 0.64–2.63

Stomach cancer
Normal 11,018 5 1.00
BBD 2,811 1 0.80 0.10–6.83

Colon cancer
Normal 11,018 3 1.00
BBD 2,811 2 2.50 0.45–13.72

Thyroid cancer
Normal 11,018 5 1.00
BBD 2,811 3 2.45 0.61–9.84

a) Relative risk was adjusted for age and place of screening.
BBD, benign breast disease.

Table V. Adjusted Means of Breast Cancer Screening Participa-
tion Frequency during the Follow-up Period

Model Adjusted 
meana)

95% confidence 
interval

P value for 
F statistics

I. BBD (total) 3.63 3.36–3.90
Normal 3.18 3.00–3.36 0.0005

II. PD 3.58 3.16–4.01
Normal 3.24 3.05–3.43 0.0963

III. Non-PD 3.69 3.38–4.00
Normal 3.19 3.01–3.38 0.0011

a) Adjusted mean was estimated by taking into account the year
of entry into the study, age at entry and place of screening.
BBD, benign breast disease; PD, proliferative disease; Non-PD,
non-proliferative disease.
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seems inevitable that the sample size in Japanese studies
was much smaller than that in Western studies. To get a
stable risk estimate with a narrow range of confidence
interval, longer-term follow-up is necessary.

There is a possibility that differences of classification
system might influence the magnitude of breast cancer risk
in AH. Most of the recent studies have used either Black-
Chabon or Dupont-Page criteria. Whichever criteria had
been used, the risk of breast cancer associated with AH
was found to significantly increase. But in the Black-
Chabon criteria, atypia grades 3 and 4 are considered as
AH,5,34) whereas the Dupont-Page criteria recognize AH
only in atypia grade 4 of the Black-Chabon criteria.9) Con-
sequently, some of the AH lesions according to the Black-
Chabon criteria would be classified as PDWA according to
the Dupont-Page criteria.9) Actually, the frequency of AH
lesion varied among the studies. Among the Japanese
studies, the frequency of AH lesions in Nomura’s study
using Black-Chabon criteria was 7.9%,18) whereas that in
our study using Dupont-Page criteria was 4.4%. Concern-
ing the biological characteristics of AH, there is some evi-
dence indicating that AH based on Dupont-Page criteria
has a higher risk for breast cancer.20) One of the authors
(N.O.) has already reported that expression of cytoplasmic
DF3 antigen in AH was similar to that in DCIS.35)

The major problems in this study seem to be loss to fol-
low-up and the possibility of detection bias. Concerning
the problem of loss to follow-up, we investigated the qual-
ity of follow-up methods and its influence on the present
results. The prognosis was investigated mainly based on
examinee files of the regional cancer screening center and
resident registration files, which data have high reliability.
Miyagi Prefectural Cancer Registry, used for measuring
cancer incidence, also has a high quality of data collec-
tion.36) As for the registry data during 1978–1992, the per-
centage of breast cancer cases registered from death
certificates only was 1.5 and that of breast cancer cases
verified histopathologically was 94.5.

In the present study, 1,826 subjects among 1,876 origi-
nal study subjects were followed and the follow-up rate
(97.3%) was regarded as sufficiently high. No breast can-
cer occurrence among loss to follow-up subjects (14 BBD
subjects and 36 normal subjects) was detected in cancer
registry files. Accordingly, it is unlikely that loss to fol-
low-up substantially distorted the results. However, at the
stage of identification of the study population, 164 women
with the diagnosis of BBD, whose slides were missing,
were excluded. There is a possibility that the excluded
subjects might influence the true risk of breast cancer
associated with BBD. We linked the list of 164 excluded
subjects with cancer registry files and calculated cumula-
tive cancer incidence rate during 1979–1991, ignoring
their prognosis. In the excluded subjects, the cumulative
incidence rate of all sites was 4.88% and that of breast

cancer was 1.22%. These rates were similar to those in
390 BBD subjects inclusive of DCIS. Furthermore, the
mean age of the excluded women (45.2 years) was similar
to that of the 390 BBD subjects (45.1 years). Taking these
assessments into consideration, the characteristics of the
excluded subjects are not likely to have influenced the
present results.

To evaluate the possibility of detection bias, we com-
pared the screening histories of breast cancer between
BBD subjects and normal subjects. This comparison indi-
cated that the difference in screening participation fre-
quency between PD subjects and normal subjects was
insignificant (Table V). Furthermore, we counted only
invasive breast cancer as breast cancer incidence. It is
unlikely that women with BBD might be earlier diagnosed
as breast cancer. Therefore, the effect of detection bias on
our findings was considered unlikely to be serious. How-
ever, there is a possibility that the insignificant difference
between PD subjects and normal subjects might be due to
the small sample size of the PD group, since the results in
two other comparisons (models I and III in Table V) were
significant. Although a significant difference between
Non-PD subjects and normal subjects is not likely to alter
the direction of breast cancer risk, the effect of detection
bias on the risk estimate for PD might not be completely
negligible.

We have already reported the similarity of background
characteristics between proliferative BBD (AH and
PDWA) and breast cancer. However, to investigate further
the association between BBD and breast cancer, clarifica-
tion of the profiles of BBD subjects who subsequently
developed breast cancer is needed.11) The profiles among
the subjects developing breast cancer are shown in Table
III. A more detailed analysis of the current data indicated
that PD subjects developing breast cancer tended to have
earlier menarche than PD subjects not developing breast
cancer. The mean age at diagnosis of breast cancer in the
PD group (56 years) was larger than that in the normal
group (46 years). It seems that most breast cancer subjects
in the PD group might be menopausal at diagnosis of
breast cancer. These observations are consistent with the
general characteristics of breast cancer. In particular, the
late age at diagnosis of breast cancer in the PD group is
comparable with our previous finding; BBD is a risk fac-
tor for late onset breast cancer. In the previous report, we
also suggested that breast function might be a determinant
of prognosis (benign or malignant).26) Cumulative inci-
dence rate of breast cancer in PD subjects with insufficient
(never or insufficient) milk production was 6.4%, and
there was no occurrence of breast cancer in PD subjects
with sufficient milk production (data not shown in the
table). This finding seems to support our suggestion.

In conclusion, although this study is small-scale, the
results are consistent with those in high-risk countries for
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breast cancer, i.e., women with proliferation and atypia in
breast epithelium were at increased risk of breast cancer.
However, among the 387 BBD subjects, 33.9% were pro-
liferative. The remainder, 66.1% were non-proliferative, and
were not at increased risk of breast cancer. Namely, fre-
quent follow-up examination is not necessary for a major-
ity of women with BBD, i.e., for women with Non-PD. In
the management of women with BBD, histopathological
diagnosis of the breast lesion is essential and women with
AH or PDWA should be followed up carefully.
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