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Abstract

Background Synchronous bilateral breast cancers

(SBBCs) are rare and are defined as occurrence of tumor in

the contralateral breast within 6 months of diagnosis of the

primary breast tumor. The present study was conducted to

look at the clinical and pathological profile and outcomes

of patients with SBBC at our center.

Materials and Methods All SBBC patients treated at our

center between 2001 and 2015 were enrolled in the study.

Data were retrospectively extracted from the patient case

record.

Results The study included 55 patients with SBBC with a

median age of 52 years. Mammographically detected

contralateral breast tumor constituted 7% of the cases. The

maximum stage in either breast was stage II in 8/55 (15%)

patients, stage III in 37/55 (67%) and stage IV in 10/55

(18%). Infiltrating ductal adenocarcinoma (IDC) was the

most common pathology and was concordant in both the

breasts in 53/55 (96%) patients. Concordance for estrogen

receptor (ER), progesterone receptor (PR) and Her2

receptor was seen in 85, 89 and 92%, respectively. The

3-year event-free survival and overall survival for stages II,

III and IV were 100, 61 and 0% (P\ 0.001) and 100, 64.5

and 0% (P\ 0.001), respectively.

Conclusion SBBC patients at our center present in

advanced stage. The maximum stage of either breast tumor

determines the outcome. There is heterogeneity in the

clinical features, pathological features and survival out-

come of SBBC reported from India and rest of the world.

Keywords Synchronous breast cancer � Chemotherapy �
Radiotherapy � Surgery

Introduction

Synchronous bilateral breast cancer (SBBC) constitutes

1–2% of all breast cancer [1]. Various definitions have

been used to define SBBC, the most widely accepted being

the detection of a contralateral breast cancer within

6 months of diagnosis of primary breast cancer [2]. Breast

cancer is the most common cancer among females in the

various population-based cancer registries in India [3, 4].

However, there is a paucity of published literature on

SBBC from India. The present study was conducted to

analyze the clinical features, pathological features and

outcome of patients with SBBC at our center.

Patients and Methods

We retrospectively analyzed all consecutive SBBC patients

who were treated at our center between 2001 and 2015.

Patient details were obtained from the hospital records.

Diagnosis of breast cancer was established with either core

needle biopsy or fine-needle aspiration cytology (FNAC) of

the primary breast tumor. Prognostic markers like estrogen

receptor (ER), progesterone receptor (PR) and human epi-

dermal growth factor receptor type 2 (Her2) were analyzed
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on the biopsy specimen using immunohistochemistry (IHC).

Patients were considered to be positive for Her2 if their IHC

showed 3? staining. Staging workup done for all patients

included chest X-ray, ultrasound of abdomen and pelvis and

bone scan. Additional imaging like computed tomography

(CT) ormagnetic resonance imaging (MRI)was done if there

was suspicion of organ involvement by metastasis. Staging

was done per the American Joint Committee of Cancer

Staging (AJCC). Patients with stage I and II disease were

classified as early breast cancer, stage III as locally advanced

breast cancer (LABC) and stage IV as metastatic breast

cancer. Treatment decisions for patients were taken by the

hospital multi-disciplinary breast cancer tumor board.

Planned treatment for patients with early breast cancer

included modified radical mastectomy (MRM) or breast

conservation surgery (BCS) followed by adjuvant

chemotherapy, radiotherapy and hormonal therapy as indi-

cated. Majority of the patients with LABC (stage III) were

treated with 5-FU, epirubicin and cyclophosphamide (FEC-

60) given concurrently with radiotherapy (CTRT) every 3

weekly followed by MRM and adjuvant hormone therapy in

ER/PR-positive patients. CTRT with FEC-60 was incorpo-

rated during the first 2–3 cycles of FEC-60. The dose of

radiation was 40 Gy given to bilateral breasts, axilla, supr-

aclavicular and internal mammary nodal regions. Few

patients with LABC received neoadjuvant chemotherapy

(NACT) followed by surgery, adjuvant chemotherapy,

radiotherapy and hormone therapy as indicated. Adjuvant

radiation was delivered to a dose of 46 Gy to the chest wall,

supraclavicular and internal mammary nodal regions. In the

neoadjuvant setting, patients received six cycles FEC-90

chemotherapy, and in adjuvant setting, patients received

three cycles FEC-90 and three cycles docetaxel chemother-

apy. Patients with metastatic breast cancer received pallia-

tive endocrine therapy and/or chemotherapy and when

required palliative radiotherapy. None of the patients

received anti-Her2-directed therapy. There was hetero-

geneity in the treatment the patients received as they were

enrolled over a period of 15 years. This analysis was done to

observe the demographic, clinical presentation and stage and

outcomes of patient with bilateral breast cancers. Patients

with second primary in the breast diagnosedwithin 6 months

of the primary breast cancer were taken as synchronous

cancers, and those diagnosedwith the second primary cancer

more than 6 months from the primary breast cancer were

taken as metachronous cancers. Staging for each breast was

done independently; however, for survival analysis, the

maximum stage of either breast was taken. Diagnosis, stag-

ing workup and treatment of the synchronous breast cancer

were similar to the primary breast cancer.

Event-free survival (EFS) was calculated from date of

registration to date of relapse or progression or death.

Overall survival (OS) was calculated from date of

registration to date of death or last follow-up. All patients

were censored for survival analysis at last follow-up or

June 30, 2016, which ever was earlier. EFS and OS were

estimated using Kaplan–Meier method, and variables were

compared using the log-rank test. Statistical analysis was

done using SPSS software (IBM SPSS Statistics version

16.0).

Results

SBBC was diagnosed in 55 of the 10,848 (0.5%) patients

diagnosed to have breast cancer during the study period.

The median age of the patients was 52 years (range;

21–74 years). All the patients were females, and 29/55

(53%) patients were postmenopausal. Family history of

breast and ovarian cancer was present in only 4% of the

patients. Only 4/55 (7%) patients had mammographically

detected contralateral breast tumor; the rest of the patients

were diagnosed by clinical examination. Patient demo-

graphic, clinical and pathological details have been pro-

vided in Table 1.

The maximum stage in either breast was stage II in 8/55

(15%) patients, stage III in 37/55 (67%) and stage IV in

10/55 (18%). Stage concordance was seen in 23 of 45

(51%) patients with non-metastatic disease. LABC (stage

III) disease in both breasts was seen in 15/45 (37%)

patients with non-metastatic disease. All the 10 patients

with metastatic disease had bilateral locally advanced

breast tumors (T3/T4 or N2). The sites of metastasis were

bone in five patients, lung in four patients and liver and

lung in one patient. The most common location for the

tumor in both the breasts was the upper outer quadrant

(right side 56% and left side 67%). Inner quadrant tumor

was seen only in 9% of right breast and 16% of left breast

tumor, and only 2/55 (3%) patients had tumor in the inner

quadrant of both the breasts. Multi-centric tumor was seen

in 8/55 (14%) patients, and 1/8 patient had bilateral multi-

centric tumor. The second tumor in the contralateral breast

was detected by mammography in 4/55 (7%) of patients.

Invasive ductal adenocarcinoma (IDC) was the most

common pathology and was concordant in both the breasts

in 53/55 (96%) patients. Among the patients with discor-

dant pathology, one had IDC and neuroendocrine carci-

noma and the other had poorly differentiated carcinoma

and lobular carcinoma. Receptor testing in either breast

tumor was not performed in 12 patients who were treated

between 2000 and 2003 because of non-availability of IHC

at our center during this period. Six patients had ER/PR

testing in only one of the two breast tumor. Positivity for

ER was seen in 14/37 (38%) right breast tumors and 18/41

(43%) left breast tumors; concordance for ER was seen in

31/35 (89%) patients who had testing in both breast tumors.
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Positivity for PR was seen in 19/36 (53%) right breast

tumor and 21/40 (52%) left breast tumor; concordance for

PR was seen in 29/34 (85%) patients. Her2 was 3? in

10/28 (36%) right breast tumors and 12/31 (39%) left

breast tumors; the concordance for Her2 in both breasts

was seen in 24/26 (92%) patients who had testing in both

breast tumors. Triple negative tumors (ER/PR and Her2

negative) were seen in either breast in 7/55 (13%) patients

among whom five (9%) patients had triple negative tumors

in both the breasts.

Among the 20 patients who received CTRT, 18 (90%)

had a maximum stage of III, one patient had a maximum

stage of II, and one patient had a maximum stage of IV.

MRM was performed in 15/20 (75%) patients who received

CTRT, and 5/20 (25%) patients (all maximum stage III)

did not consent for MRM. These five patients were in

complete remission at last follow-up; however, three of

them have died due to non-breast cancer-related causes.

Sixteen of 55 (29%) patients received NACT out of whom

10 underwent MRM followed by adjuvant treatment and

six patients did not undergo MRM due to either disease

progression or treatment abandonment. Upfront surgery

was performed in 10 patients, among whom 7/10 under-

went bilateral MRM and 2/10 underwent MRM on one side

and breast conservation surgery (BCS) on the other side

and 1/10 patient had bilateral BCS. Among the 10 patients

who underwent upfront surgery, 7/10 had maximum stage

II and 3/10 had maximum stage III. Palliative chemother-

apy/endocrine treatment/radiotherapy was offered to nine

patients who had metastatic disease at presentation and one

patient received CTRT (had solitary pulmonary metastasis)

as mentioned earlier.

There were 24 events in the study patients, 9/24 (38%)

due to relapse (local relapse n = 4, distant relapse n = 4

and combined n = 1), 7/24 (29%) due to disease progres-

sion in patients with metastatic disease and 8/24 (33%)

deaths unrelated to breast cancer. Twenty-one of 55

patients (38%) had died at last follow-up, and breast cancer

was the cause of death in 13/21 (62%) patients. The mean

and median duration of follow-up in the study was

41.5 months and 19.6 months, respectively (range

0.8–174.23 months). The median duration of time to event

was 15.52 months, and majority of the patients died within

Table 1 Demographic, clinical, pathological and treatment details of

the study patients

Parameter Numbers (%)

Marital status (n = 55)

Married 54

Unmarried 1

Parity (n = 55)

Multi-parous 49

Nulliparous 6

Menopausal status (n = 55)

Premenopausal 22

Postmenopausal 29

Peri-menopausal 4

Family history (n = 55)

Breast and ovarian cancer 2

Other cancers 6

None 49

Maximum stage (n = 55)

Stage I 0

Stage II 8

Stage III 37

Stage IV 10

Primary modality of treatment (n = 55)

Concurrent chemoradiation 20

Modified radical mastectomy 10

Neoadjuvant chemotherapy 10

Palliative chemotherapy/hormones 14

Palliative radiotherapy 1

Receptor status concordance

ER concordance (n = 35) 31 (89%)

PR concordance (n = 34) 29 (85%)

Her2neu concordance (n = 26) 25 (92%)

Pathology (for both breasts) (n = 110)

Invasive ductal carcinoma 107

Lobular 1

Poorly differentiated 1

Neuroendocrine carcinoma 1

Receptor positivity (either of the two breasts)

ER (n = 43) 29 (67%)

PR (n = 42) 29 (69%)

Her2 (n = 33) 14 (42%)

IDC intraductal carcinoma, ER estrogen receptor, PR progesterone

receptor, Her2 human epidermal growth factor receptor type 2

Fig. 1 Overall survival of all patients
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few months of an event. The 3-year EFS and OS (Fig. 1)

for all stages were 51.8% and 55.4%, respectively. The

3-year EFS for stages II, III and IV was 100, 61 and 0%,

respectively (P\ 0.001). The 3-year OS for stages II, III

and IV was, respectively, 100, 64.5 and 0% (P\ 0.001),

respectively (Fig. 2).

Discussion

SBBC accounts for 1–2% of all breast cancers and is

less commonly seen than metachronous breast cancer

[1]. There are reports in the literature that suggest SBBC

may be associated with increased frequency of lobular

carcinoma; however, in contrast in our study IDC was

seen in 96% of the patients and is similar to other

reports from India (Table 2) [5–9]. The median age of

our study patients was 52 years which is similar to what

has been reported in unilateral breast cancer from India,

and majority were postmenopausal [3, 4]. There are

conflicting reports in the literature on the age of pre-

sentation of SBBC in comparison with unilateral breast

cancer with some studies suggesting that they occur in

younger patients and other studies suggesting that they

occur in elderly population [1]. Only 7% of second

breast tumor in our study were mammographically

detected in contrast to 40–43% reported from other

centers in India [7, 8].

Fifty percent of unilateral breast cancer patients in India

present in advanced stage, and this was also seen in our

study where 67% of patients had a maximum stage III

disease [3, 4]. Studies have shown that the ER/PR posi-

tivity in unilateral breast cancer from India ranges from 35

to 45% and is lesser than what is reported from West

[9, 10]. The positivity for ER in our study was 37% in right

breast and 43% in left breast tumors; this is similar to what

has been seen in unilateral tumors in India. Positivity for

Her2 in either of the breast was seen in 36% right breast

and 39% left breast tumors; this is higher than what has

been reported for unilateral breast cancer from India but

similar to reports on increased Her2 expression in SBBC

[11, 12].

Compared to metachronous breast cancer, SBBC has

higher concordance for ER and Her2neu receptors [13].

Fig. 2 Overall survival according to the maximum stage in either

breast

Table 2 Studies on synchronous bilateral breast cancer from India

Selvakumar et al. [6],

New Delhi

Krishnappa et al. [7],

Bangalore

Padmanabhan et al. [8],

Chennai

Present study,

Chennai

Number of patients 22 14 28 55

Median age 55 40 (mean) 66 52

IDC 88% 100% 85% 97%

Family history – 21% – 4%

Postmenopausal – 86% 78% 53%

Mammographically detected – 43% 40% 7%

ER positive* – 35% 83% 67%

Her2 positive* 21% 21% 42%

Triple negative* – 55% – 13%

Histology concordance 82% 100% 75% 96%

Stage concordance 39% 57% – 51%

Receptor concordance

ER 67% – 89% 89%

PR – – 82% 85%

Her2 – – 92% 92%

* Positivity in either of the two breast tumor

IDC invasive ductal carcinoma, ER estrogen receptor, PR, progesterone receptor
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Concordance for ER and Her2 receptor was 89 and 92%,

respectively, in our study. It has been proven by molecular

studies that SBBC arises from different clones even though

they have high concordance for pathology and receptor

status [14, 15].

According to the literature, patients with bilateral breast

cancer with metastatic disease are not included as SBBC.

However, we included patients with metastatic disease as

we noticed that majority of patient with SBBC at our center

presented with advanced disease and by clinical examina-

tion and routine pathology it is not possible to rule out

entirely if the second breast tumor is metastatic or de novo

in nature. Even though we analyzed patients over a 15-year

period, our median follow-up was only 19.6 months, and

this was because majority of the events occurred within the

first 16 months of starting treatment.

CTRT is not routinely practiced as a standard of care for

treatment of breast cancer. However, at our center, CTRT

is preferred for patients with inoperable LABC and it has

been shown to be an effective modality of treatment [16].

There are conflicting reports on the survival outcomes of

patients with SBBC in comparison with patients with

unilateral breast cancer, with some studies showing no

difference in outcome and others showing inferior outcome

[1, 2, 17–21]. The stagewise EFS and OS in our study are

similar to what has been reported in Indian literature for

unilateral breast cancer [3, 4, 9]. One-third of the study

patients died due to non-breast cancer-related causes like

old age and cardiovascular diseases.

Our study has limitations which include its retrospective

nature, non-availability of receptor status in many patients

and heterogeneous treatment.

Conclusion

SBBCs are rare but have prognosis similar to unilateral

breast cancer. The highest stage influences the outcome.

SBBC in India differs from West with regard to clinical

presentation and pathology.
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