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Summary

Purpose: The clinical significance of synchronous bilateral
breast cancer (SBBC) is unclear and its influence on prog-
nosis is controversial. Our study objective was to determine
the epidemiological features, tumor characteristics, and
prognosis of SBBC in comparison with those of unilateral
breast cancer (UBC).

Methods: A total of 3675 breast cancer patients diagnosed
and treated between 2000 and 2014 were evaluated. Of
these patients, 132 (3.06%) had bilateral breast cancer, in-
cluding 55 patients (1.5%) with SBBC and 77 (2.1%) with
metachronous bilateral breast cancer (MBBC). The patient
demographic characteristics, including survival data and
clinicopathological tumor characteristics, were obtained
from medical charts and compared between the patients
with SBBC and those with UBC.

Results: The median age in the SBBC group was 51 years
(range 32-77). The mastectomy rate was higher in the SBBC
group (72.7%) than in the UBC group (60.6%). (p=0.08).
In both the SBBC and UBC groups, the baseline clinico-
pathological features and the history of treatment with

Introduction

Bilateral breast cancer (BBC) is estimated to
occur in approximately 7% of women with breast
cancer [1-3]. The risk of developing a contralat-
eral breast cancer is 2-6-fold higher in women
with breast cancer than in the general population
[4]. Other risk factors of bilateral breast cancer
include young age, multicentric tumors, lobular
histology, radiation exposure, BRCA1 and BRCA2

radiotherapy and chemotherapy were similar. Infiltrating
ductal carcinoma was the most common histology in both
groups. Lobular histology was more frequent in the SBBC
group (36.3%) than in the UBC group (17.1%; p<0.001).
Stage IV disease at initial presentation was more frequent
in the SBBC group than in the UBC group (34.5 vs 8.7%,
p<0.001). The 5-year disease-free survival (DFS) rates were
90% and 82% in the SBBC and UBC groups, respectively
(p=0.99). The 5-year overall survival (OS) rates were 83%
and 88%, respectively (p=0.357). The multivariate Cox re-
gression analysis, including stage, hormone receptor status,
grade, and SBBC, revealed that the presence of SBBC was
not associated with OS (hazard ratio 0.929; 95% confidence
interval, 0.455-0.1894, p=0.839).

Conclusion: Despite the differences in histology, initial

stage, and other characteristics, the prognoses of UBC and
SBBC were similar.

Key words: prognosis, survival, synchronous bilateral breast
cancer

mutations, and positive family history [5-8]. Bi-
lateral breast cancer can be synchronous or meta-
chronous. SBBC is usually defined as the presenta-
tion of secondary breast tumor(s) within 6 months
after the primary tumor was diagnosed, whereas
MBBC is defined as a second tumor diagnosed 6
months after the diagnosis of the primary tumor
[9-12].
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The impact of bilateral breast cancer on dis-
ease course and survival is still controversial. A
recent meta-analysis showed that bilaterality it-
self was a poor prognostic factor apart from other
known prognostic factors, but the quality of the
studies included was generally low and sample
sizes were small [13].

The aim of this study was to describe patient
and tumor characteristics in SBBC cases and ana-
lyze the impact of the disease on patient survival
in comparison with UBC.

Methods

We evaluated the hospital charts of the patients
with breast cancer (n=3675) diagnosed between 2000
and 2014 in the Department of Medical Oncology, Hac-
ettepe University Cancer Institute. All the patients were
treated according to local protocols, which are similar
to those used in patients with SBBC and UBC in our
institution. Annual mammography was performed in
all of the patients. Secondary breast cancer diagnosed
within 6 months of diagnosis of the primary breast can-
cer was defined as a synchronous tumor. If the interval
was >6 months, it was designated as a metachronous
tumor. The study compared patients with synchronous
tumors and those with unilateral tumor according to
age, body mass index (BMI), menopausal status, tumor
histology, lymph node involvement, tumor size, estro-
gen (ER) and progesterone receptor (PR) status, HER-2,
and tumor grade and stage. DFS and OS were also esti-
mated and compared. This study was approved by the
institutional ethics committee.

Statistics

Statistical analyses were performed by using SPSS
version 21.0 for Windows (SPSS, Chicago, IL). For the
comparisons between the groups, the Mann-Whitney
U test, chi-square test, and Student’s t-test were used.
Tumors with missing values were omitted from the
analyses. Two-sided p values of <0.05 were considered
statistically significant. DFS was defined as the time
interval from the time of diagnosis to the first disease
recurrence or death from any cause if disease recur-
rence did not occur. OS was defined as the time interval
from diagnosis to death from any cause. Survival rates
were estimated by using the Kaplan-Meier analysis and
compared with the log-rank test.

Results

Among the 3675 patients evaluated, 132
(3.6%) had bilateral breast cancer. Fifty-five pa-
tients (1.5%) presented with SBBC and 77 (2.1%)
presented with MBBC. The patient characteristics
are shown in Table 1, and the tumor features are
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Table 1. Patient characteristics

Characteristics SBBC UBC p value
Age, years (range) 51 (32-77) 48 (18-92) 0.37
Age at menarche, 13.5 (10- 13.27 (8- 0.63
years (range) 17) 24)
Age at first gesta- 24 (16-47) 23 (16-55) 0.53
tion, years (range)
Smoking, n (%) 10 (18.2) 737 (20.4) 0.69
Menopausal status, 0.770
n (%)
Pre 27 (50) 1920 (53.4)
Post 27 (50) 1678 (46.6)
BMI, kg/m? n (%) 0.127
>25 40 (78.4) 2171 (65.7)
<25 11 (21.6) 1163 (34.9)
Surgery, n (%) 0.08
BCS 10 (22.7) 1104 (32.4)
MRM 32 (72.7) 2260 (66.6)
No surgery 2 (4.5) 31 (0.9)
Chemotherapy, n (%) 37 (68.5) 27006 (76.6) 0.23

BMI: body mass index, BCS: breast-conserving surgery, MRM: modified
radical mastectomy, SBBC: synchronous bilateral breast cancer, UBC:
unilateral breast cancer

shown in Table 2. The median ages was 51 years
(range 32-77) in the SBBC group and 48 years
(range 18-92) in the UBC group (p=0.37). Fewer
patients underwent breast-conserving surgery in
the SBBC group compared to the UBC group (32
vs 23%; p=0.08).

Invasive ductal carcinoma (IDC) was the most
frequent subtype in both groups. The prevalence
of lobular carcinoma (pure or mixed) was higher
in the SBBC group than in the UBC group (36.3
vs 17.1%, respectively; p<0.001). More patients
in the UBC group had grade III disease compared
to the SBBC group (42 vs 28%; p=0.029). The fre-
quency of ER and PR positivity was higher in the
SBBC group than in the UBC group. Moreover,
more patients in the SBBC group had stage IV dis-
ease compared to the UBC group (34.5 vs 8.7%;
p<0.001).

The 5-year OS survival rate was 83% in the
SBBC group and 88% in the UBC group (p=0.357).
Among the patients with non-metastatic disease,
those with synchronous and unilateral tumors,
respectively, had 5-year OS rates of 92 and 91%
(p=0.901, Figure 2) and 5-year DFS rates of 90 and
82% (p=0.99, Figure 1).

Multivariate Cox regression analysis includ-
ing stage, hormone receptor negativity, grade and
SBBS revealed that the presence of SBBC was not
associated with OS but the remaining covariates
were (Table 3)
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Table 2. Tumor characteristics

Characteristics SBBC UBC p value
n (%) n (%)
Histology <0.001

Ductal 26 (47.3) 20633 (73.4)

Lobular 2 (3.6) 186 (5.2)

Mixed type (ductal 18 (32.7) 427 (11.9)

+ lobular) 9 (164) 342 (9.5)

Other
Lymph node involve- 0.745
ment 18 (40) 1541 (444)

N () 27 (60) 1929 (55.6)

N(+)

T stage 0.345

T1-2 41 (80.4) 2827 (81.1)

T3-4 10 (19.6) 657 (18.9)
Lymphovascular 0.712
invasion 40(72.7) 2619 (72.3)

-) 15(27.3) 1001 (27.3)

)

Perineural invasion 0.761

(-) 48 (87.3) 3220(89.0)

(+) 7 (12.7) 400 (11)

Grade 0.029

I/II 33 (72.7) 1827 (58.1)

III 13(28.3) 1318 (41.9)

Estrogen receptor 0.022
status 8 (154) 877 (25.1)

-) 44 (84.6) 20615 (74.9)

+)

Progesterone recep- 0.014
tor status 11 (21.6) 1000 (28.9)

-) 40 (78.4) 2455 (71.1)

+)

HER-2 status 0.278

-) 45 (81.8) 2874 (794)

(+) 10 (18.2) 746 (20.6)

Stage <0.001

I 12 (21.8) 778 (22)

II 18 (32.7) 1523 (43.1)

III 6(10.9) 929 (26.3)

I\Y 19 (34.5) 307 (8.7)

T: tumor, HER-2 status: human epidermal growth factor receptor 2,
SBBC: synchronous bilateral breast cancer, UBC: unilateral breast
cancer

Table 3. Multivariate Cox regression analysis of
overall survival

Variables Hazard ratio 95% confi- p value
dence interval

Synchronicity 0.929 0455-1.894 0.839

Grade 0.001
IIvsI 1.390 0.894-2.161 0.143
IIIvsI 1.934 1.241-3.013 0.004

Hormone recep- 1.686 1.270-2.238 <0.001

tor negative

Stage <0.001
IIvsI 2415 1.397-4.172 0.002
I vs I 6.727 3.950-11.456  <0.001
IVvsI 26.918 15.493-46.766  <0.001
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Figure 1. Kaplan-Meier time-to-event curves. Dis-
ease-free survival
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Figure 2. Kaplan-Meier time-to-event curves. Overall
survival.

SBBC was similar to that of UBC. Although the
patients with SBBC were diagnosed at more ad-
vanced stages than those with UBC, this may
have been counterbalanced with the higher rates
of hormone receptor positivity and lower tumor
grade in the SBBC group, resulting in similar out-
comes with the UBC group in terms of DFS and
OS.

The incidence of SBBC is relatively low, ac-
counting for 0.7-3% of all cases of breast cancer in
the literature [9,11,12,14] and 1.5% of the cases in
our study. The definition of synchronous differs in
various studies, but a recent large series showed

In this study, we found that the prognosis of that the definition of SBBC did not significantly
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affect the incidence of SBBC [15]. Previous studies
identified younger age at first diagnosis, histo-
ry of lobular carcinoma of the breast, and family
history of breast cancer [16-18] to be associated
with an increased risk of BBC. However, the re-
sults of the studies are not entirely consistent.
Some studies reported that older age [14,19,20]
predicted the development of SBBC, whereas
other studies did not find any association with
age [21,22] or family history [20,22]. We could
not find any differences in patient demographic
characteristics, including age, menopausal sta-
tus, menarche age, age of first gestation, num-
ber of children, and smoking. More patients with
SBBC were overweight compared to those with
UBC, although the difference was not statistical-
ly significant (78 vs 66%; p=0.127).

More patients with SBBC had stage IV dis-
ease at diagnosis. This might have a biological ra-
tionale, that is, a more aggressive disease course.
On the other hand, it may simply reflect selection
bias because patients with stage IV disease might
also have contralateral breast metastases. We did
not perform any further analysis (histological sub-
type and presence of in situ disease) to discrimi-
nate whether the contralateral tumor is primary
or metastatic. In one study, stage distribution was
found to be similar between SBBC and UBC when
patients with stage IV disease were excluded [15].

The pathological features associated with
SBBC were reported to be lobular histolo-
gy [9,20,21,23], hormone receptor positivity
[19,24,25], and presence of sclerosing adenosis
[15]. We found that patients with SBBC had lower
tumor grade, more frequent ER and PR positivi-
ty, and higher rate of pure/mixed lobular histol-
ogy. Our findings are consistent with most of the
above-mentioned studies. Lobular histology is
characterized with higher frequency of hormone
receptor positivity, bilaterality and multicentric-
ity, and better differentiation compared to ductal
carcinomas.

Finally, genetic risk factors, including BRCA
positivity [26], as well as Peutz Jeghers [27],
Li-Fraumeni [28], and Cowden syndromes [29]
may be associated with higher risk of bilater-
al breast cancer, but none of our patients were
evaluated for the presence of any of these syn-
dromes.

The prognosis of SBBC is also controversial.
Many small retrospective series reported similar
or poorer survival compared with UBC [11,30-
32]. However, the main limitation of these stud-
ies were the lack of a multivariate analysis or, if
a multivariate analysis was performed, the use of
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different covariates. A recent meta-analysis of 17
studies that included 8050 SBBC patients from
11 different countries showed that bilaterality
itself was associated with 37% increased risk
of breast cancer mortality [13]. We found simi-
lar DFS and OS in the SBBC patients. The main
predictors of survival were disease stage, histo-
logical grade, and hormone receptor positivity.
Lower histological grade and higher frequency
of hormone receptor positivity might have coun-
terbalanced the ominous effect of more advanced
stage in patients with SBBC than in those with
UBC. The greater likelihood of undergoing mas-
tectomy as a more radical treatment protocol in
the SBBC group than in the UBC group (72.7 vs
66.6%) might also have a role, despite evidence
suggesting that conservative treatment is equal-
ly effective for BBC [33] .

The limitations of our study include its ret-
rospective design and small number of patients
with SBBC. As the study period was long, treat-
ment modalities, particularly chemotherapy and
targeted therapies, have evolved within this pe-
riod, resulting in heterogeneity in breast cancer
care. Similarly, the more frequent use of breast
magnetic resonance imaging might have also
revealed more cases with SBBC that were previ-
ously undetected. Genetic testing for BRCA muta-
tions and other mutations would provide data on
the association with tumor features and progno-
sis of SBBC; however, it could not be performed.
The follow-up period for the SBBC patients was
relatively short (31 months), and longer follow-up
may yield different results. Finally, chemotherapy
details were not available for evaluation as a con-
founding factor of prognosis.

In conclusion, SBBC does not seem to portend
poorer prognosis compared to UBC. DFS and OS
curves nearly overlapped, particularly for the pa-
tients with stage I-III disease. Synchronicity may
affect local treatment choice, but systemic treat-
ment decisions should be made based on classical
predictive and prognostic factors, including tumor
stage, grade, hormone receptor status, and molec-
ular markers such as Oncotype DX, as well as in-
dividual patient characteristics. Randomized trials
are difficult to conduct in SBBC patients owing to
the low incidence of the disease. Therefore, results
of meta-analyses of contemporary series with mul-
tivariate analyses may provide insights for opti-
mum risk assessment and treatment protocols.

Conflict of interests

The authors declare no confict of interests.



Comparison of prognosis between bilateral and unilateral breast cancers

627

References

10.

11.

12.

13.

14.

15.

16.

17.

Healey EA, Cook EF, Orav EJ, Schnitt SJ, Connolly JL,
Harris JR. Contralateral breast cancer: clinical char-
acteristics and impact on prognosis. J Clin Oncol
1993;11:1545-1552.

Beinart G, Gonzalez-Angulo AM, Broglio K et al.
Clinical course of 771 patients with bilateral breast
cancer: characteristics associated with overall and re-
currence-free survival. Clin Breast Cancer 2007;7:867-
874.

Khairy GA, Guraya SY, Ahmed ME, Ahmed MA. Bilat-
eral breast cancer. Incidence, diagnosis and histologi-
cal patterns. Saudi Med ] 2005;26:612-615.

Hankey BF, Curtis RE, Naughton MD, Boice JD, Flan-
nery JT. A retrospective cohort analysis of second
breast cancer risk for primary breast cancer patients
with an assessment of the effect of radiation therapy.
J Natl Cancer Inst 1983;70:797-804.

Cook LS, White E, Schwartz SM, McKnight B, Daling
JR, Weiss NS. A population-based study of contralat-
eral breast cancer following a first primary breast can-
cer. Cancer Causes Control 1996;7:382-390.

Horn PL, Thompson WD. Risk of contralateral breast
cancer: associations with factors related to initial
breast cancer. Am ] Epidemiol 1988;128:309-323.

Dixon J, Anderson T, Page D, Lee D, Dufty S, Stew-
art H. Infiltrating lobular carcinoma of the breast: an
evaluation of the incidence and consequence of bilat-
eral disease. Br J Surg 1983;70:513-510.

Harvey EB, Brinton LA. Second cancer following can-
cer of the breast in Connecticut, 1935-82. Natl Cancer
Inst Monogr 1985;68:99-112.

Verkooijen HM, Chatelain V, Fioretta G et al. Sur-
vival after bilateral breast cancer: results from a
population-based study. Breast Cancer Res Treat
2007;105:347-357.

Gogas ], Markopoulos C, Skandalakis P, Gogas H. Bi-
lateral breast cancer. Am Surg 1993;59:733-735.

Heron DE, Komarnicky LT, Hyslop T, Schwartz GF,
Mansfield CM. Bilateral breast carcinoma. Cancer
2000;88:2739-2750.

Kollias J, Ellis I, Elston C, Blamey R. Clinical and his-
tological predictors of contralateral breast cancer. Eur
J Surg Oncol 1999;25:584-589.

Holm M, Tjenneland A, Balslev E, Kroman N. Prog-
nosis of synchronous bilateral breast cancer: a review
and meta-analysis of observational studies. Breast
Cancer Res Treat 2014;146:461-475.

Nichol AM, Yerushalmi R, Tyldesley S et al. A case-
match study comparing unilateral with synchro-
nous bilateral breast cancer outcomes. J Clin Oncol
2011;29:4763-4768.

Chen J-j, Wang Y, Xue J-y et al. A clinicopathological
study of early-stage synchronous bilateral breast can-
cer: a retrospective evaluation and prospective valida-
tion of potential risk factors. PloS One 2014;9:e95185.

Dawson L, Chow E, Goss P. Evolving perspectives in
contralateral breast cancer. Eur J Cancer 1998;34:2000-
2009.

Chen Y, Thompson W, Semenciw R, Mao Y. Epidemiol-

18.

19.

20.

21.

22.

23.

24.

25.

206.

27.

28.

29.

30.

31.

32.

33.

ogy of contralateral breast cancer. Cancer Epidemiol
Biomarkers Prev 1999;8:855-861.

Hartman M, Hall P, Edgren G et al. Breast cancer on-
set in twins and women with bilateral disease. J Clin
Oncol 2008;26:4086-4091.

Roder D, Silva PD, Zorbas H et al. Survival from syn-
chronous bilateral breast cancer: the experience of
surgeons participating in the breast audit of the Soci-
ety of Breast Surgeons of Australia and New Zealand.
Asian Pac J Cancer Prev 2012;13:1413-1418.

Schmid S, Pfefferkorn C, Myrick M et al. Prognosis
of early-stage synchronous bilateral invasive breast
cancer. Eur J Surg Oncol 2011;37:623-628.

Polednak AP. Bilateral synchronous breast cancer: a
population-based study of characteristics, method of
detection, and survival. Surgery 2003;133:383-389.

Jobsen ], Van der Palen ], Ong F, Meerwaldt J. Syn-
chronous, bilateral breast cancer: prognostic value
and incidence. The Breast 2003;12:83-88.

Shi Y-X, Xia Q, Peng R-J et al. Comparison of clinico-
pathological characteristics and prognoses between
bilateral and unilateral breast cancer. ] Cancer Res
Clin Oncol 2012;138:705-714.

Diaz R, Munarriz B, Santaballa A, Palomar L, Monta-
lar J. Synchronous and metachronous bilateral breast
cancer: a long-term single-institution experience.
Med Oncol 2012;29:16-24.

Gollamudi SV, Gelman RS, Peiro G et al. Breast-con-
serving therapy for Stage I-II synchronous bilateral
breast carcinoma. Cancer 1997;79:1362-1369.

Borg A, Haile RW, Malone KE et al. Characterization
of BRCA1 and BRCA2 deleterious mutations and vari-
ants of unknown clinical significance in unilateral and
bilateral breast cancer: the WECARE study. Hum Mu-
tat 2010;31:E1200-E40.

Lifidn MAL, Campos ML, Micé JM, Pérez CM, Puchol
VG. Bilateral breast cancer and Peutz-Jeghers syn-
drome. Cir Esp 2013;3:195-197.

Kast K, Krause M, Schuler M et al. Late onset Li-Frau-
meni Syndrome with bilateral breast cancer and other
malignancies: case report and review of the literature.
BMC Cancer 2012;12:1.

Tate G, Suzuki T, Endo Y, Mitsuya T. A novel mutation
of the PTEN gene in a Japanese patient with Cowden
syndrome and bilateral breast cancer. Cancer Genet
Cytogenet 2008;184:67-71.

Vuoto HD, Garcia AM, Candas GB et al. Bilateral
breast carcinoma: clinical characteristics and its im-
pact on survival. Breast ] 2010;16:625-632.

Carmichael A, Bendall S, Lockerbie L, Prescott R,
Bates T. The long-term outcome of synchronous bilat-
eral breast cancer is worse than metachronous or uni-
lateral tumours. Eur ] Surg Oncol 2002;28:388-391.

Kheirelseid EA, Jumustafa H, Miller N et al. Bilateral
breast cancer: analysis of incidence, outcome, surviv-
al and disease characteristics. Breast Cancer Res Treat
2011;126:131-140.

Tousimis E. Synchronous bilateral invasive breast
cancer. Breast Cancer Online 2005;8(4):e20.

JBUON 2017; 22(3): 627



