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ABSTRACT

Aim: Bilateral breast carcinoma(BBC) is on the rise from past few decades, mainly because of the improved
detection capabilities and increased overall survival times after primary breast cancer. The incidence of BBC
varies from 4-20%. The probability is between 0.5 to 1% per year with a cumulative incidence of 15% in patients with previous history of breast
cancer.

Methods: We reviewed 52 bilateral breast cancer out of 6858 breast cancer patients treated at our hospital from 2006 to 2015. We analysed the
significance of concordance of clinical and histological parameters among the synchronous(17) and metachronous groups(35).

Results : We had 17 patients of synchronous and 35 patients with metachronous BBC . The concordance rates of T stage, N stage and TNM
stage were seen to be 47%, 53% and 47% respectively in synchronous cancers whereas they were 42%, 49% and 34% respectively in
metachronous cancers. Histopathological subtype was same in 72% of patients in synchronous cancers while it was significantly more
diverse in metachronous cancers (p=0.03). The concordance rates of histological grade were 53% in synchronous cancers and 38% in
metachronous cancers(p=0.002). The concordance rate of estrogen receptor in synchronous cancers was 82% and in metachronous was 63
%(p=0.03). The concordance of progesterone receptor and cerbB-2 receptor expression among both groups was statistically insignificant.
Conclusion : We conclude that biological parameters can complement the histological factors in differentiating metastatic cancer from
second primary cancer in synchronous and metachronous bilateral breast cancer cases.

INTRODUCTION

Globally, the incidence of bilateral breast carcinoma (BBC) is on the
rise from past few decades, mainly because of the improved
detection capabilities due to the introduction of mammography and
increased overall survival times after primary breast cancer.[1] The
overall incidence of BBC varies from 4-20%.[2] The risk factors
associated with bilateral occurrence are: familial or hereditarybreast
cancer, young age at primary breast cancer diagnosis, lobular
invasive carcinoma, multicentricity and radiation exposure.[3] The
risk is 2-6 times higher in woman having a previous history of breast
cancer for the development of second breast primary when
compared to healthy populations. The probability is between 0.5 to
1% per year with a cumulative incidence of 15%.[4] Also the risk of
primary contralateral carcinomais constantly elevated in contrast to
the risk of recurrence which decreases after 5-10 disease free
years.[5]

Contralateral cancer is termed as either synchronous, i.e., developing
within a specific time period from the development of first breast
cancer which varies widely from one month to five years among
different retrospective studies or metachronous meaning that the
tumor manifestation occurs later than the time period of synchro-
nous one.[6,7] However, this classification according to the length of
the time is of little clinical value as it doesn't give information
regarding the origin of second breast tumor. For the management
purposes, the challenge in bilateral breast cancer is to find whether
the second tumor is a new primary or a metastasis from the first
carcinoma. Metastatic lesions will be histologically more closely
related to the first carcinoma than second primary. Histological type,
grading, presence of an in-situ component and steroid receptor
status are the most commonly investigated factors.[8-10] In 1984,
Chaudary et al described pathologic criteria based on which a

bilateral breast cancer can be considered as a second primarybut the
caveat is that a synchronous bilateral breast cancer most oftenly is
considered as a metastatic lesion and not a multifocal monoclonal
lesion.[5] In the late 1990s the cDNA microarray-based comparative
genomic hybridization (CGH) method has been employed to
investigate the clonality of bilateral breast cancers and it showed
higher DNA copy number changes in metachronous than in
synchronous bilateral breast cancers.[11] However, this method is
complicated, expensive and needs further validation for general use.
This study was initiated to evaluate the difference in histological and
biological parameters in bilateral breast cancers in synchronous &
metachronus presentation and whether can they be used to
differentiate a metastatic lesion from second primary in bilateral
breast cancers.

METHODS
We reviewed the medical records of 6858 breast cancer patients
treated at our hospital from 2006 to 2015. [Chart 1]
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and two patients with history of previous ovarian malignancy.
Synchronus breast cancer was defined as development of second
breast cancer within 6 months of diagnosis of first cancer and 17
patients were included in this group while 35 patients were having
metachronus lesion which developed after 6 months of the
primary.[2] Routine blood investigations including liver function
tests, chest x-ray, ultasonography abdomen & pelvis and bone scan
when indicated were done to rule out distant metastasis.
Contralateral breast lesions were diagnosed and confirmed by
mammography/ ultrasono-mammogram and histopathological
examination.

Cases were categorised into different histological subtypes using
current WHO classification of breast cancer. Modified scarf-bloom-
richardson staging was used for grading of ductal carcinoma.[12] For
immunohistochemistry (IHC), deparaffinized sections were
immunostained with primary antibodies to estrogen receptor,
progesterone receptor and cerbB-2 oncoprotein. In estrogen and
progesterone receptor stain, a 10% nuclear positivity rate was
regarded as receptor positive. Strong complete membrane staining
of >10% of tumor cells which correlates with '3+' score was taken as
cerbB-2 positive. Cancer staging was done using AJCC 7" edition
criteria.

Statistical analysis was done using SPSS software version 22.
Student's t-test was employed for the analysis of group comparison
with histologic and biologic parameters and Pearson's correlation
was used to estimate correlation between variables. p value 0f 0.05 or
less was taken as significant.

RESULTS

We had 17 patients of synchronous BBC and 35 patients with
metachronus BBC and all of them were female. Median age of
presentation in synchronous group was 52(34-76) years.
Metachronus group patients were having median age of 43(32-73)
years at the time of index case presentation while 50(34-75) years for
the second breast cancer. Median time interval between the
development of first and second breast cancer in metachronus group
was 23(7-92) months.[Table 1]

In both synchronous and metachronus groups, first breast cancer
most commonly presented in stage III ( 53% & 54% respectively )
while stage II (41% & 43% respectively) was most common in second
breast cancer presentation.[Table 1] The concordance rates of T
stage, N stage and TNM stage were seen to be 47%, 53% and 47%
respectively in synchronous cancers whereas they were 42%, 49% and
34% respectivelyin metachronous cancers.

Infiltrating ductal carcinoma was the most common
histopathological subtype present in both the groups (76% in
all).[Table 2]. Histopathological subtype was same in 72% of patients
in synchronous cancers while it was significantly more diverse in
metachronus cancers having concordance rates of 57% (p=0.03).
Most of the cases of first cancer in both the groups had grade II tumor
while in second cancer, grade Il was most common in metachronus
group where as grade I and Il were equally common in synchronous
cases. The concordance rates of histological grade were 53% in
synchronous cancers and 38% in metachronous cancers.(p=0.002).
Progesterone receptor was having concordance rate of 65% in
synchronous and 66% in metachronus cancers. The concordance
rate of estrogen receptor in synchronous cancers was 82% and in
metachronus was 63 % which was statistically significant(p=0.03). In
synchronous cancers, cerbB-2 expression was concordant in 88% of
patients while in metachronous cancers the concordance rate was
60% which was not significant(p=0.23).[ Table 3]

DISCUSSION

The incidence of BBC in our study is 0.7% which is lower than the
reported incidence of 4-20% in literature.[2] Longer survival times
after the primary breast cancer has put more number of patients at
risk of developing contralateral tumors. According to literature, the
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contralateral breast is the most common site of second primary to
develop in a patient of breast cancer.[5] Introduction of
mammography has also resulted in the improved detection rate of
the BBC.

Contralateral breast cancer can either be synchronous or
metachronus. Synchronous BBC was first defined based on the
simultaneous diagnosis of tumors in both breasts by Kilgore in
1921.[14] Later, a time interval between the diagnosis of the tumors
was introduced which varies widely among different retrospective
studies, i.e., From being 1 month, 2 months, 3 months, 6 months or
even 1 year.[15-19] We choose the time interval of 6 months for our
study as most of the comparative studies have chosen the same
criteria. The incidence of synchronous bilateral cancer (both cancers
diagnosed within six months) is approximately 1% to 2% and of
metachronous cancer 5% to 10%.[18,20] In our study, the incidence is
0.2% & 0.5% for synchronous and metachronus BBC, respectively.

For treatment purposes, the dilemma is whether we are treating one
disease or two? It is important to differentiate between second
primary breast cancer and metastasis from primary breast lesion as
the management of the two differs. Second primary breast cancer
canbe offered radical management while metastatic lesion will go for
palliative treatment. First attempt to this was made by Chaudary et
al[5] in 1984 when he described following pathologic criteria for the
diagnosis of second primary breast cancer — 1. there must be in situ
changein the contralateral tumor. 2. the tumor in the second breast is
histologically different from the cancer in the first breast. 3. the
degree of histological differentiation of the tumor in the second
breast is distinctly greater than that of the lesion in the first breast. 4.
there is no evidence oflocal, regional or distant metastases from the
cancer in the ipsilateral breast. Despite the arrival of newer methods
such as cDNA microarray-based CGH.[11] Chaudary's criteria is still
mostcommonlyused because ofits ease of clinical applicability.
Among synchronous BBC patients, 8 had the same TNM staging in
both the cancers while in metachronus group 14 patients retained
the same. The concordance rate of T stage, N stage & TNM stage was
47%, 53% & 47% respectively in synchronous group and 42%, 49% &
34% respectively in metachronus patients but none of them was
statistically significant. Selavakumar et al[21] also didn't find it
significant,but Gong et al[22] in his study of 41 bilateral breast cancer
patients found statistically significant (p=0.03) concordance rate of
64% and 32% for synchronous and metachronus lesions respectively.
The concordance rate of histopathologic type was 72% and 57% of
synchronous and metachronus cancers, respectively which was
statistically significant (p=0.03). This signifies that synchronous
cancers are more clonallyrelated compared to metachronus cancers.
Same significant result was obtained by Gong et al[22] where the
concordance rate was 93% and 59% for synchronous and
metachronus cancers respectively(p=0.02). Selvakumar et al[21]
found the result to be insignificant. In synchronous group, 53% cases
had same grading in both first and second cancer while in
metachronus group, the same grading was present only in 38% cases
(p=0.002).None of the other studies we compared, found this result
significant. Also to note was the fact that 62% patients had their
grading increased to higher grade in metachronus cases while the
same was in only 30% patients in synchronous group. Thus,
according to Chaudary's criteria, metachrounus group had higher
number of second primary than metastatic lesions. The presence of
intra-ductal component in the contralateral tumor is one of the
factor studied in literature and as reported by Intra et al, implies
second primary and rules out metastatic origin.[10] Since our
treatment records were inconsistent regarding the presence or
absence of intra-ductal component, we didn't consider this factor for
analysis.

Steroid receptor expressions have been evaluated by many authors,
but the significance of concordance rates has been different in
different studies. In our study, the concordance rate of estrogen
receptor was significantly higher in synchronous cases (82%) than in
metachronus cases(63%). Concordance rates of progesterone and
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patients involved. Second, we didn't do any genetic testing for Same 53% 38%
familial breast carcinoma, which has a high incidence of bilateral Different 47% 62%
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metachronus cases had received tamoxifen as adjuvant therapy,
which is known to affect the development of contralateral breast Table 3: Steroid receptor and cerbB-2 expression in bilateral cancers
carcinoma. Table 3 Steroid receptor and cerbB-2 expression in bilateral
cancers
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