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Abstract Breast cancer is occasionally complicated by scle-
rosing adenosis (SA). Although both lesions usually originate
in the terminal duct lobular unit, their pathogenetic relationship
has not yet been elucidated. The present study analyzed 63
breast cancer patients with SA (involving a total of 75 breasts)
to clarify if coexisting SA increased the frequency of
multicentric breast cancer or not. Using the topographical clas-
sification proposed in our previous study, breast cancers with
SA were classified into the following three types: type A (n=
22), cancer area was completely surrounded by the SA; type B
(n=26), cancer area partially overlapped the SA; and type C
(n=27), cancer area was located separate from the SA. Breast
cancers with SA had a significant (P<0.001) increase in fre-
quency of harboring bilateral and multicentric cancers [17 of 63
(27 %) and 15 of 63 (24 %), respectively] when compared to
breast cancer patients without SA, regardless of topographical
type. Breast cancers with SA were less invasive (P<0.001), of
lower histological grade (P=0.034), and had similar frequency
of estrogen receptor-positive (P=0.21) and HER2-positive (P=
0.74) tumors. In conclusion, contralateral and ipsilateral
multicentric breast cancers occurred at a higher frequency in
those with SA. Our data suggest that SA is, in addition to
lobular neoplasia, a predictor of multicentric breast cancers.
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Introduction

The widespread use of screening mammography (MG), as
well as improvement of the equipment and advances in image
interpretation techniques, has led to improved detection of
diseases which were previously only incidentally found dur-
ing pathological examination. One such disease is breast can-
cer associated with sclerosing adenosis (SA), characterized by
architectural distortion or microcalcifications on MG [1-4].

SA is a lobulocentric proliferative lesion derived from the
terminal ductal-lobular unit (TDLU) and is classified as a be-
nign epithelial proliferation. It shows a biphasic lesion of var-
iably atrophic epithelium and myoepithelium and is character-
ized by lobular fibrosis and sclerosis [5]. SA has been previ-
ously known to be a low general risk factor for the develop-
ment of invasive breast cancer [6—8]. Our previous studies of
SA have indicated that cancer with macroscopic SA had con-
tralateral breast cancer at a high frequency [9, 10]. Addition-
ally, a few case studies have suggested that bilateral breast
cancer is more frequent in breast cancer patients with SA
[11, 12]. However, at present, there is no information regard-
ing the frequency of ipsilateral multicentric breast cancer in
patients with SA that may be responsible for cancer recurrence
after breast-conserving surgery. Furthermore, it is possible that
bilateral or multicentric breast cancer may occur even if the
SA is located separate from the breast cancer area, although
the frequency of this has not been clarified.

In the present study, we analyzed the clinicopathological
characteristics of breast cancer patients with SA to clarify any
association between SA and bilateral or multicentric breast

@ Springer



72

Virchows Arch (2015) 467:71-78

cancer. We utilized the topographical classification system
from our previous study on breast cancer with SA [9].

Materials and methods

The present retrospective and observational study was ap-
proved by the Ethical Review Board at Nagoya Medical Cen-
ter (approval number 2013-682) which waived the need for
informed consent.

A total of 871 breast cancer patients (911 breasts with can-
cer) were identified by a search of a database of pathological
reports for 1509 breast disease patients, who were histopath-
ologically diagnosed either by biopsy or surgery in Nagoya
Medical Center from January 2005 to December 2010. Of
these patients, 63 (7.2 %) patients (75 breasts with cancer)
were observed with concomitant SA (46, 12, and 5 patients
had unilateral breast cancer, bilateral breast cancer with bilat-
eral SA, and bilateral breast cancer with unilateral SA, respec-
tively). Six patients had bilateral synchronous and 11 had
metachronous (median time interval: 38, range: 11 to
148 months) breast cancers (including the first cancer occur-
ring before the study period). Synchronous bilateral breast
cancer was defined as the detection of another cancer arising
in the contralateral breast within 2 months after diagnosis of
the initial breast cancer [13].

The pathological diagnoses were made by four pathologists
(SI, SM, MH, and AI) and were reviewed by an experienced
breast pathologist (SM). The resected specimen was serially
sectioned into 5- or 7-mm-thick slices, and all blocks were
processed selectively around the tumor and portions with
gross abnormalities identified by the naked eye and examined
microscopically. SA equal to or larger than 5 mm were ana-
lyzed for the present study, and SA smaller than 5 mm was
excluded. When necessary, myoepithelial cell markers such as
calponin and p63 were used to differentiate SA from invasive
cancer. All invasive cancers were associated with in situ com-
ponent, indicating that they were primary breast cancers rather
than metastases. Similarly, before the diagnosis of bilateral
and multicentric breast cancers, the in situ component of each
breast cancer was identified. In addition, multicentric breast
cancers in which two or more tumors had formed separately
from one another in different areas of the breast, and multifo-
cal breast cancers were excluded in this study.

Based on the topographical relationship between cancer
and SA, breast cancers with SA (SA-Bc) were classified into
the following: type A, in which the cancer area was complete-
ly surrounded by the SA; type B, in which the cancer area
partially overlapped the SA; and type C, in which the cancer
area was located adjacent, but separate from the SA (Figs. 1, 2,
and 3). In some cases, either the cancer in type A extended
outside of the SA, or the cancer in type C extended into the
SA, resulting in the appearance of type B. Therefore, breast
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cancer characteristics of type A and C cancers were used for
comparison to explore possible differences due to the topo-
graphical relationship between SA and breast cancer. We eval-
uated the following clinicopathological variables: manner of
detection of breast cancer, mammographic findings of SA-Bc,
age, presence or absence of bilateral or multicentric breast
cancer, histological type, diameter of tumor invasion, histo-
logical grade (HG), and expression of hormone receptors and
human epidermal growth factor receptor 2 (HER2).

Negative staining for E-cadherin was confirmed for a diag-
nosis of invasive lobular carcinoma. HG was determined ac-
cording to the modified Bloom-Richardson grading system
[14]. Expression of estrogen receptors (ER) was determined
by immunohistochemical (IHC) staining with Dako monoclo-
nal mouse anti-human ER 1D5. Receptor expression was
interpreted as positive when the percentage of positive cells
was equal to or more than 1 %, according to the 2010
ASCO/CAP Guideline Recommendations [15]. HER2 ex-
pression was evaluated by IHC staining using a Dako Hercep
Test Kit, and a tumor was considered HER2 positive if it was
scored 3+ or 2+ with a HER2- fluorescence in situ hybridiza-
tion (FISH) using a HER2/chromosome enumeration probe
17 (CEP17) ratio >2.2 [16].

Chi-squared, Fisher’s exact, and Student’s ¢ tests were per-
formed using Statcel 3 software (OMS publisher, Saitama,
Japan). A P value of less than 0.05 was considered significant.

Results

SA-Bc in 75 breasts were classified into type A (n=22, 29 %),
type B (n=26, 35 %), and type C (n=27, 36 %) SA-Bc. Of 17
patients with bilateral breast cancer with SA, 7 patients were
observed with the same type of breast cancer in both breasts
(2, 3, and 2 patients had type A, B, and C breast cancers in
both breasts, respectively). Contralateral breast cancers of six
type A cancers were two type A, a type B, a type C, and two
cancers without concomitant SA.

The manner of detection of SA-Bc (2=75) and non-SA-Bc
(n=836) was compared in 911 breasts of 871 patients. The
frequency of detection of SA-Bc was 53 % (n=40) by MG,
which was significantly higher [P<0.001 (x? test)] than in
those with non-SA-Bc (32 %, n=265). Meanwhile, the fre-
quency of detection of SA-Bc by self-detection (mass) was
significantly lower than in those with non-SA-Bc [31 % (n=
23) vs. 64 % (n=534), respectively, P<0.001 (x test)].

The MG findings of SA-Bc in 75 breasts were evaluated
between the three topographical types of cancer. Of all breasts
with SA-Bc, MG findings showed 64 % (n=48) had architec-
tural distortion and 45 % (n=34) had microcalcifications.
Type A had a significantly higher frequency of architectural
distortion compared to type C [86 % (19 of 22) vs. 33 % (9 of
27), respectively, P<0.001 (Fisher’s exact probability test)].
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Fig. 1 Topographical
relationships between breast
cancer and sclerosing adenosis:
type A: cancer is entirely
surrounded by sclerosing
adenosis; type B, cancer involves
sclerosing adenosis at least
focally but is not confined to the
sclerosing adenosis area; and type
C, cancer is separate from the
sclerosing adenosis area

L

%,

cancer
sclerosing adenosis

Microcalcifications tended to be more frequent in type C com-
pared to type A [63 % (17 of 27) vs. 36 % (8 of 22), respec-
tively, P=0.064 (x* test)].

Table 1 compares the clinical findings of SA-Bc and non-
SA-Bc in 871 breast cancer patients. The mean age of patients
with SA-Bc at the initial surgery was 49.9 years (range 27—
74 years) and was significantly lower than that of those with
non-SA-Bc (57.3 years, range 24-92 years, P<0.001). The
frequency of bilateral breast cancer in patients with SA-Bc
was 27 %, which was significantly higher than that (6 %) in
those with non-SA-Bc (P<0.001). The frequency of
multicentric breast cancer was also significantly higher in pa-
tients with SA-Bc than in those with non-SA-Bc (24 vs. 3 %,
respectively, P<0.001), and the frequency of bilateral or
multicentric breast cancer was also significantly higher in pa-
tients with SA-Bc (44 vs. 9 %, respectively, P<0.001). Table 2
compares the pathological findings in breasts with SA-Bc or
non-SA-Bc. The invasive lobular carcinoma (ILC) and ductal
carcinoma not otherwise specified (NOS) frequency in SA-Bc

Fig. 2 Type A: the breast parenchyma is widely occupied by a small
ductular proliferation of sclerosing adenosis. About 80 % of the
ductules are involved in noninvasive ductal carcinoma, and the
remaining 20 %, on the left side, are uninvolved. The cancerous lesion
is confined to the area of sclerosing adenosis (the boundary of the
sclerosing adenosis traced by black line and DCIS by red line)
(hematoxylin-eosin stain; original magnificationx 10)

was 7 and 89 %, respectively, with no significant difference
between SA-Bc and non-SA-Bc. The percentage of noninva-
sive cancer in patients with SA-Bc was significantly higher
than in patients with non-SA-Bc (51 vs. 18 %, respectively,
P<0.001). The frequency of low-HG breast cancer was sig-
nificantly higher in SA-Bc (Sa-BC 35 % vs. non-SA-Bc 24 %,
P=0.034), and that of ER-positive breast cancer tended to be a
little lower (SA-Bc 70 % vs. non-SA-Bc 77 %, P=0.21). The
frequencies of HER2-positive breast cancer were almost the
same (SA-Bc 19 % vs. non-SA-Bc 17 %).

Table 3 compares the clinical findings by topographical
type. The mean age at surgery tended to be lower (but not
significantly) in patients with type C compared to type A
SA-Bc (type A, 52.7 years, range 28-73; type C, 48.2 years,
range 36—74, P=0.12). No significant difference in the fre-
quency of bilateral breast cancer was observed between type
A and C breasts (36 vs. 37 %, respectively, P=0.96). The
frequency of multicentric breast cancer was slightly lower in
type A than in type C breasts, with no significant difference
(18 vs. 26 %, respectively, P=0.38). Table 4 compares the
pathological findings by topographical type of cancer. The

Fig.3 Type B: high-grade noninvasive ductal carcinoma with sclerosing
adenosis on the left side, but it also extends outside of the sclerosing
adenosis to the right side (the boundary of the sclerosing adenosis
traced by black line and DCIS by red line) (hematoxylin-eosin stain;
original magnification x40)
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Table 1  Clinical findings between SA-Bc and non-SA-Bc

Number of patients (%)

All SA-Bc  Non-SA-Bc P value
n=871  n=63  n=808 (O test)
Age’ <0.001°
Mean+SD 56.8+13.2 49.9+94 573+134
Range 24-92 27-74 24-92
Bilateral Bc <0.001
Yes 65 (7) 17(27) 48(6)
No 806 (93) 46 (73) 760 (94)
Multicentric Bc <0.001
Yes 40 (5) 15(24) 25(3)
No 831 (95) 48(76) 783 (97)
Bilateral and multicentric Be <0.001
Yes 98 (11) 28 (44) 70(9)
No 773 (89)  35(56) 738 91)

$4 sclerosing adenosis, Bc breast cancer
 Age at first operation
® Student’s ¢ test

frequency of noninvasive cancer tended to be higher in type A
than in type C cancer (68 vs. 41 %, respectively, P=0.056),
that of ER-positive cancer tended to be higher in type A than

Table 2  Pathological findings between SA-Bc and non-SA-Bc

in type C cancer (86 vs. 62 %, respectively, P=0.054), and
that of HER2-positive cancer tended to be a little lower in type
A than in type C cancer (18 vs. 29 %, respectively, P=0.35),
with no significant differences. No significant differences
were observed in the HG, presence or absence of apocrine
changes, or in presence of complex sclerosing lesion.

Discussion

In summary, SA-Bc was present in 7.2 % of all breast cancers,
and the mean age of SA-Bc patients at time of initial surgery
was significantly younger than that of their non-SA-Bc coun-
terparts. Bilateral and multicentric cancers were observed at
very high frequencies, regardless of the topographical type.
Pathologically, noninvasive and low-HG cancers were signif-
icantly more frequent (P<0.001 and P=0.034, respectively),
and ER-positive cancers were a little less frequent (P=0.21) in
SA-Bc breasts. Type A cancers tended to be more frequently
noninvasive (P=0.056), while type C cancers tended to be less
frequently ER-positive (P=0.054).

As noted in previous studies, SA is not a rare condition and
is found in 3.1 % of female breasts at autopsy and in 12.2-12.5
and 5.3-7.0 % of biopsies from noncancerous and cancerous

Number of breasts (%)

All SA-Bc Non-SA-Be P value
n=911 n=75 n=836 (o7 test)
Histological type ILC 50 (5) 5() 45(5) 0.64%
DC (NOS) 779 (86) 67 (89) 712 (85)
Others 82 (9) 3(4) 79 9)
Invasive size Noninvasive 189 (21) 38 (51) 151 (18) <0.001°
<2 cm 313 (34) 30 (40) 283 (34)
>2 cm 409 (45) 7(9) 402 (48)
HG Low 224 (25) 26 (35) 198 (24) 0.034¢
Intermediate 370 (41) 22 (29) 348 (42)
High 317 (35) 27 (36) 290 (35)
ER Positive 690 (76) 52 (70) 638 (77) 0.21
Negative 216 (24) 22 (30) 194 (23)
Unknown 5 1 4
HER2 Positive 142 (17) 11 (19) 131 (17) 0.74
Negative 675 (83) 47 (81) 628 (83)
2+, FISH unknown 77 11 66
Unknown 17 6 11

S4 sclerosing adenosis, Bc breast cancer, DC ductal carcinoma, NOS not otherwise specified, /LC invasive lobular carcinoma, HG histological grade,
HER?2 human epidermal growth factor receptor 2, FISH fluorescence in situ hybridization

4ILC vs. non-ILC
® Noninvasive vs. invasive

¢ Low-grade vs. nonlow-grade
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Table 3  Clinical findings between the three topographical types of cancer

Number of breasts (%)

P value (x* test)

All Type A Type B Type C Type A vs. type C
n=175 n=22 n=26 n=27
Age® 0.12°
Mean=+SD 51.5+£9.6 52.7+11.1 54.0+8.6 48.2+8.5
Range 28-74 28-73 39-74 36-74
Bilateral Bc 0.96
Yes 29 (39) 8 (36) 11 (42) 10 (37)
No 46 (61) 14 (64) 15 (58) 17 (63)
Multicentric Be 0.38°
Yes 15 (20) 4(18) 4 (15) 7 (26)
No 60 (80) 18 (82) 22 (85) 20 (74)
Bc breast cancer
# Age at operation
® Student’s ¢ test
¢ Fisher’s exact probability test
Table 4 Pathological findings between the three topographical types of cancer
Number of breasts (%) P value (X2 test)
All Type A Type B Type C Type A vs. type C
n=75 n=22 n=26 n=27
Histological type ILC 5(7) 0 (0) 4(15) 14 0.55%
DC (NOS) 67 (89) 22 (100) 22 (85) 23 (85)
Others 3(4) 0 (0) 0(0) 3(11)
Invasive size Noninvasive 38 (51) 15 (68) 12 (46) 11 (41) 0.056°
<2 cm 30 (40) 5(23) 13 (50) 12 (44)
>2 cm 709) 2(9) 1(4) 4 (15)
HG Low 26 (35) 10 (45) 7(27) 9(33) 0394
Intermediate 22 (29) 6 (27) 7(27) 9(33)
High 27 (36) 6 (27) 12 (46) 9(33)
ER Positive 52 (70) 19 (86) 17 (65) 16 (62) 0.054*
Negative 22 (30) 3(14) 9 (35) 10 (38)
Unknown 1 0 0 1
HER2 Positive 11 (19) 3(18) 2 (10) 6 (29) 0.35%
Negative 47 (81) 14 (82) 18 (90) 15 (71)
2+, FISH unknown 11 4 5 2
Unknown 6 1 1 4
Apocrine change Yes 15 (20) 4 (18) 8 (31) 3(11) 0.38%
No 60 (80) 18 (82) 18 (69) 24 (89)
CSL Yes 47 (63) 14 (64) 17 (65) 16 (59) 0.75
No 28 (37) 8 (36) 9 (35 11 (41)

DC ductal carcinoma, NOS not otherwise specified, /LC invasive lobular carcinoma, HG histological grade, ER estrogen receptor, HER2 human
epidermal growth factor receptor 2, FISH fluorescence in situ hybridization, CSL complex sclerosing lesion

*Fisher’s exact probability test
ILC vs. non-ILC
¢ Noninvasive vs. invasive

4 Low-grade vs. nonlow-grade
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breasts, respectively [17]. In the present study, the frequency of
SA-Bc was similar to those previously reported, although use
of MG has led to the detection of many cases of SA-Bc. SA-Be
was more frequently detected asymptomatically, often showing
architectural distortion or microcalcifications on MG, and so
may be more frequently detected as noninvasive cancer com-
pared to non-SA-Bc. The frequency of architectural distortion
on MG was significantly higher in type A than in type C cancer.
Giinhan-Bilgen et al. reviewed mammographic findings in 43
histopathologically proven SA cases; focal architectural distor-
tion was found in three (6.9 %) patients [18]. Taskin et al.
analyzed retrospectively mammographic findings of 41 lesions
in which SA was the main histopathological diagnosis by breast
biopsy; architectural distortion was found in three (7 %) lesions
[19]. Results of previous studies have indicated that cancer
involving SA is more often associated with architectural distor-
tion. Yoshida et al. reported that architectural distortion was
found in 15 (54 %) cases in a study of 24 patients with 28 cases
of ductal carcinoma in situ (DCIS) with SA [11], and Ogura
et al. reported 13 (46 %) cases with architectural distortion in a
study of 27 patients with 28 cases of cancer with SA [12]. The
architectural distortion may become apparent as cancer de-
velops and grows into the sclerotic stroma due to the SA.

Since the SA also had a tendency of bilaterality, breast
cancer patients with SA in the contralateral breast were
reviewed to identify whether it was accompanying previously
undiscovered SA. SA was observed in all three contralateral
breasts that were biopsied for abnormalities on mammography
or ultrasonography in the 46 patients with unilateral SA-Bc.
Of the 17 bilateral breast cancer patients with SA, 12 patients
were observed with bilateral concomitant SA (metachronous,
9 of 11; synchronous, 3 of 6). Thus, of 20 contralateral breasts
that were biopsied or resected in 63 breast cancer patients with
SA, 15 (75 %) breasts were observed with concomitant SA.

According to an earlier review by our group of carcinoma
in situ arising from SA, the mean age of patients with DCIS or
lobular carcinoma in situ (LCIS) arising from SA is 42.6 years
(n=28), which is markedly younger than that of the average
breast cancer patient [20]. In a study of 126 patients with
sclerosing lesions, Sloane et al. also found that 17 patients
had breast cancer within the sclerosing lesions, and the cancer
was common (82.4 %) in those younger than 60 years of age,
suggesting that SA-Bc commonly develops in younger people
[21]. Our findings were consistent with this point.

SA is considered a low risk factor for breast cancer, and the
relative risk of SA without atypia is 1.7-1.97 [6-8]. Although
it is well established that breast cancer occasionally arises
from SA, no conclusion has been reached with regard to the
role of SA in oncogenesis [8, 9, 22-25]. Although type A
cancers tended to be noninvasive, and type C cancers tended
to be less frequently ER-positive, no significant differences
associated with the location of SA were observed in the path-
ological features of breast cancer.
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HER2 overexpression is seen more frequently in DCIS,
and in particular, in high-grade DCIS [26, 27]. In our cases,
HER?2 overexpression was observed in 10 (38 %) of the 26
noninvasive cancer (DCIS) cases (excluding three unknown
cases and nine cases of HER2: 2+ and FISH: unknown). Of
the ten DCIS cases with HER2 overexpression, eight DCIS
cases were high-grade and six were comedo type. In type A,
the frequency of noninvasive cancer was higher but that of
HER2-positive cancers was lower, because noninvasive can-
cers of type A were frequently low-grade (47 %, 7/15).

Our study revealed that bilateral breast cancer commonly
occurs in patients with SA-Bc regardless of the topographic
type, suggesting that the presence of SA in a breast harboring
cancer predicts the development of multiple breast cancers. In
a study of 24 patients with DCIS with SA, Yoshida et al. found
that as many as nine patients (38 %) had bilateral breast cancer
[11]. Ogura et al. reported that, of 27 cancer patients with SA,
5 patients (19 %) had bilateral breast cancer [12]. Both of
these studies examined breast cancers involving SA at least
focally. We widened the scope of patients to include SA-Bc, in
which cancer was located adjacent but away from SA. The
frequency of bilateral breast cancer in all breast cancer patients
was 7 %, which was comparable to that (7-8 %) in the Japa-
nese Cancer Registry [28]. In contrast, the frequency of bilat-
eral breast cancer in all patients with SA-Bc was as high as
27 % (P<0.001), regardless of the topographical type. The
frequency of bilateral breast cancer in patients with invasive
lobular carcinoma has been noted to be 647 % [5], which was
comparable to that of bilateral breast cancer in patients with
SA-Bc. Previous studies indicated that the majority of breast
carcinomas developing in adenosis are of the lobular type [29,
30]. However, ILC was observed in five breasts (7 %) in this
study, and the combined frequency of ILC and lobular neo-
plasia seen in ductal carcinoma (NOS) (ten breasts) was 20 %;
therefore, it is unlikely that the high frequency of the lobular
type explains the higher frequency of bilateral breast cancer in
our series. In a retrospective analysis of patients with primary
breast cancer (117 and 7400 patients had synchronous bilater-
al breast cancer and unilateral breast cancer, respectively),
Chen et al. concluded that patients with the presence of SA
in the affected breast, including carcinomas arising from or
involved with SA, may be at a high risk for developing syn-
chronous bilateral breast cancer (hazard ratio, 11.8; 95 % con-
fidence interval, 5.3 to 26.3; P<0.001) [31].

In addition, multiple ipsilateral breast cancers were ob-
served in 24 % of patients (P<0.001). In a study of 60 mas-
tectomy cases with DCIS, Faverly et al. [32] reported that only
8 % of DCIS have a multifocal distribution with gaps greater
than 10 mm irrespective of histologic type. In a review of
cases with noninvasive cancer in adenosis, meanwhile,
Oberman et al. reported that 61.1 % (11/18) of the cases had
noninvasive cancer in the breast separate from areas of non-
invasive cancer arising in adenosis [30]. Our findings were in
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good agreement with these studies. Thus, we found that, re-
gardless of the topographical relationship between cancer and
SA, the presence of SA in the cancer-bearing breast was as-
sociated with a high frequency of contralateral or multicentric
breast cancer, with synchronous or metachronous bilateral and
multicentric cancers accounting for a high percentage (44 %)
of patients (P<0.001).

SA-Bc is commonly detected as a low-HG, noninvasive
cancer, and is generally associated with a favorable prognosis.
However, because many of the affected patients are relatively
young and expected to live for a long time, they are at high
risk of multiple recurrences unless treated properly, which is
meaningful in the determination of treatment strategies and
postoperative follow-up of patients.

Here, we have not directly identified whether SA is a risk
factor of breast cancer multicentricity or not. Because it is a
possibility, a large multi-institutional prospective study is
needed to confirm these findings. In addition, long-term fol-
low-up of patients is necessary to elucidate the pattern of
recurrence of SA-Bc in the ipsilateral breast and that of the
development of contralateral breast cancer and develop a
method for the early diagnosis of multicentric breast cancer.
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