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ABSTRACT

Objective: To select cases of bilateral breast carcinoma (BBC) of patients seen at Hospital de Clínicas of Paraná, besides recognizing 

clinical and family characteristics, histological and immunohistochemical pattern, and incidences of synchronic/metachronic 

tumor in these patients. Method: Observational and analytical study of BBC cases of patients treated at Hospital de Clínicas of 

Paraná, from 2003 to 2019, developed from the analysis of medical records. Result: A total of 42 patients with BBC were selected. 

The incidence of BBC was 3.64%. All patients were women, mostly of white skin color and postmenopausal, with an average age of 

51.82 years. Half patients showed a positive family history for cancer, with breast cancer present in 46%, ovarian cancer in 16%, and 

other topographies in 68%. In this sample, the synchronous tumor was present in 55% of patients, and the metachronous tumor, in 

45%. Regarding patients’ initial clinical staging, 61% had a locally advanced tumor at diagnosis. Both in the group of synchronic and 

metachronic tumors, the ductal subtype was the most frequent. Regarding the immunohistochemical subtype, patients in both 

groups had Luminal B tumors more frequently. In the group of metachronic tumors, the average time between the diagnosis of 

the first tumor and the second tumor was 5.68 years. Conclusion: In this sample, BBC is associated with a relevant family history, 

with a synchronic presentation pattern, from histology to ductal and immunohistochemistry to Luminal B as the most frequent.
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INTRODUCTION
Bilateral breast cancer (BBC) is a rare clinical entity. Its estimated 
incidence is between 0.3% and 12%.1 This neoplasm pattern can 
be considered synchronous, when it occurs simultaneously, or 
metachronous, when it is diagnosed from one month to a year 
after the primary tumor is found.2,3

The importance of studying BBC is due to the increased inci-
dence of cases of breast carcinoma and its early diagnosis — 
which increases the survival time for these patients. However, 
the risk of developing contralateral breast cancer (CBC) is also 
increased. Patients who had early breast cancer treated have from 
two to six times greater chance of developing the contralateral 
neoplasia than the female population in general. The estimated 
risk is 0.4% to 0.8% per survival year.4 

The relevance of BBC was first studied in 1956. The study 
showed that patients who treated breast cancer had from three 
to four times greater chance of developing bilateral cancer, which 
behaves as a primary tumor and not metastatic.5 

There are several risk factors for bilateral breast cancer. 
Among them, the histological and immunohistochemical type, 

family history of breast cancer, genetic mutations, and age at 
diagnosis of the first cancer are the most important.6,7 

The histological type most frequently associated with bilateral 
breast cancer is the lobular one. In the literature, the risk ranges 
from 1.42 to 6.55. According to the authors, this variation is due 
to the difference in biological behavior and tumor etiology.8,9 

Family history is relevant in the following situations: a first 
or second degree family member with breast cancer before the 
age of 45, or two or more of these family members with this 
type of cancer before the age of 50; a family member with two or 
more breast cancers; an individual with ovarian, fallopian tube, 
or primary peritoneal cancer; male breast cancer; or three or 
more family members with cancer in the following types and/or  
topographies (especially if diagnosed at the age of 50 or before 
that): breast, pancreas, prostate (metastatic Gleason score 7), 
melanoma, sarcoma, adrenocortical carcinoma, brain tumors, 
leukemia, colon, endometrium, thyroid, kidney, hamartomatous 
polyps of the gastrointestinal tract cancer, and an individual of 
Ashkenazi Jewish origin with breast, ovarian, or pancreas can-
cer at any age.10 
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As to family history, the relative risk (RR) of increase in BBC 
was 2.8, especially for first-degree family members.11 A study by 
Reiner et al. from 2013 showed that the risk of contralateral breast 
cancer for a 30- to 34-year-old patient with breast cancer without 
BRCA1 and 2 mutations and no family history is 7% in 10 years. 
Patients without genetic mutations, but with a second-degree 
relative with breast cancer, are at 9% risk; those with an affected 
first-degree relative have a 14.7% risk of contralateral breast cancer. 
A bilaterally affected family member increases the risk of a patient 
without a genetic mutation for contralateral breast cancer to 23.7%.12

Bilaterality suggests genetic origin, that is, hereditary breast 
cancer. There are pathogenic mutations associated with this 
type of cancer, especially in BBC, which are: BRCA1 and BRCA2 
 ( 50%–85%), PALB2 (33%–58%), TP53 (Li-Fraumeni syndrome, 
50%–90%), PTEN (Cowden syndrome/PTEN Hamartoma Tumor 
Syndrome, 25%–50%), STK11 (32–54%), and CDH1 (30%–50%).12,13 
The most important mutation related to bilateral neoplasm is 
BRCA1 and BRCA2. A population study with 705 women with 
BBC — with a mutation in the BRCA 1 and 2 genes — showed 
that the risk of bilateral neoplasia was 4.5 and 3.4 in BRCA 1 and 
2 mutations, respectively, and the estimated cumulative risk over 
10 years was 18.4 with the mutation and 4.8 without it.13 

The patient’s age at diagnosis of the primary tumor is a sig-
nificant factor for bilateral cancer, especially for patients under 
50 years old.14 In a study carried out in Sweden with 1,351 cases, 
patients over 50 years old had an RR of 1, whereas those under 
50 had an RR of 9.9.15 

 The objective of the present study was to assess the clini-
cal, familial, histological, and immunohistochemical pattern of 
patients with bilateral breast cancer for a better understanding of 
this clinical entity, which, although rare, is of great importance. 

METHODOLOGY
This is a cross-sectional, retrospective, observational, and 
analytical study. The target population analyzed is patients 
treated by the tocogynecology service of Hospital de Clínicas of 
Universidade Federal do Paraná, from January 2003 to December 
2019. Patients with unilateral breast carcinoma, breast cancer 
whose histology did not confirm breast carcinoma, breast can-
cer resulting from metastasis from another primary site, and 
patients with information reported in their medical records in 
an incomplete, inconsistent, incomprehensible, or misplaced 
medical record were excluded.

Based on the analysis of medical records, data relating to 
clinical and family characteristics, histological and immuno-
histochemical pattern, time of diagnosis of contralateral neo-
plasia (synchronic/metachronic), and the type of treatment used 
in metachronic tumors were obtained and recorded. After that, 
data were grouped into spreadsheets in Microsoft Office Excel® 

(2016), with subsequent data analysis by the researchers.

Research waives the Free and Informed Consent Term because 
it is a project with simple analysis of medical record data, with-
out direct or minimal interference in patients. 

The present study was approved by the Research Ethics 
Committee of Hospital de Clínicas, Universidade Federal do 
Paraná, with Presentation Certificate for Ethical Appreciation 
(CAAE) No. 11701819.9.0000.0096.

RESULTS
A total of 42 patients with BBC was selected out of 1,523 patients seen 
at the tocogynecology service of Hospital de Clínicas of Universidade 
Federal do Paraná, of which four were excluded due to lost medical 
records or incomplete information on them. The incidence of BBC 
in the surveyed period was 3.64%. All patients are women with a 
mean age of 51.82 years. White skin color is the most prevalent (82%), 
followed by parda (11%), and black (8%). The mean menarche age 
of patients was 12.89, ranging from 10 to 18 years old. As to meno-
pausal status, 42% are pre-menopausal and 58% post-menopausal, 
with an average age of menopause of 48, ranging from 39 to 56. 
Regarding pregnancy, 16% of the patients are nulligravida, 8% had 
one pregnancy, 32% had two pregnancies, and 45%, three or more. 
Half patients have a positive family history for neoplasm, with breast 
cancer present in 46%, ovarian cancer in 16%, and neoplasms of 
other topographies in 68%. Neoplasms of other topographies are 
distributed as follows: gastrointestinal tract with 21%, non-ovarian 
gynecological with 16%, urological with 16%, hematological with 
11%, and head and neck with 5%. Smoking history was present in 
29% of patients, with an average burden of tobacco-related condi-
tions of 27.36. Patients’ mean body mass index (BMI) was 28.08. 

In this sample, the synchronous tumor was present in 55% of 
patients, whereas the metachronous tumor, in 45%. Regarding 
the patients’ initial clinical staging, 61% presented with locally 
advanced tumor (stage IIb) at their first medical appointment.

Exclusively to the group of synchronous tumors, the mean 
age of patients was 52.14, distributed as follows: less than 40, 14%; 
between 40 and 49, 38%; between 50 and 59, 19%; older than 60, 
29%. The ductal histological type was the most frequent (93%), 
followed by the lobular type (7%). Of the patients, 60% had mod-
erately differentiated tumors. With respect to immunohisto-
chemical subtype, most patients had luminal B tumors (43%), 
followed by HER2 (29%), triple negative (24%), and luminal A 
(5%). Comparing the histological and immunohistochemical 
profile of each breast, 62% agreed and 48% were not the same. 

Exclusively to the group of synchronous tumors, the mean age of 
patients was 51.41, distributed as follows: less than 40, 24%; between 
40 and 49, 12%; between 50 and 59, 47%; older than 60, 18%. The aver-
age time between the diagnosis of the first tumor and the appear-
ance of the second was 5.68 years. The most common histological 
type was ductal carcinoma in 73%, followed by lobular carcinoma 
in 11%, medullary carcinoma in 9%, and metaplastic carcinoma in 
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7%. Regarding the immunohistochemical profile, the most prevalent 
was luminal B in 32%, luminal A in 29%, triple negative in 24%, and 
HER2 in 15%. The histological and immunohistochemical profile of 
each breast was equal in only 29% of patients, who had a triple nega-
tive in 60% and luminal B in the other 40%. When assessing treat-
ment in the primary tumor, 41% of patients underwent neoadjuvant 
therapy (86% with standard chemotherapy and 14% hormone ther-
apy), 53% underwent conservative surgery, and 73%, axillary lymph-
adenectomy. Of the patients, 67% had their tumors irradiated, and 
87% performed adjuvant therapy according to their tumor profile. 

DISCUSSION
Bilateral breast carcinomas (BBC) are rare cancer events. In the 
present study, despite the small sample, half patients have a posi-
tive family history from the oncological point of view, of which 
46% are in breast topography and 16%, in ovarian topography, 
reiterating the importance of this risk factor, which has been 
well described in the literature.10,11 

In research, 55% are synchronous tumors. Upon diagnosis, 
neoplasm showed to be locally advanced, that is, above stage 
IIb. On the other hand, synchronic cancer represents 1% of the 
total, and metachronic cancer is seven times more frequent in 
the literature.16 This is probably due to the small sample size and 
the quality of the health system offered to this selected group.

Regarding patients’ age, the trend in the two groups is differ-
ent, although the average age is quite similar. In the synchronic 
ones, 52% of the sample is made up of women under 50 years 
old, whereas in the metachronic ones, 65% was above that age.

As for the histological subtype and the tumor grade, the 
study results were like those found in unilateral carcinomas. 
Both in the synchronous and metachronic groups, positive hor-
mone receptor tumors were the most frequent. In the literature, 
the profile of the highest risk for bilateral breast cancer is that 
of negative hormone receptors, as in a study with 4,036 patients 
who presented that the risk of developing another tumor bilat-
erally was 10 times greater in negative receptors.17 

Besides that, in the synchronic group, 52% of the patients had HER2 
or triple negative tumors, that is, those potentially more aggressive 
tumors, whereas in the metachronic group the immunohistochemi-
cal profile was similar to the distribution of unilateral breast tumors. 
The aggressiveness and the worse prognosis of bilateral tumors is 
described in other articles. Bilateral tumors have lower survival dis-
ease-free, and high rates of lymphatic spread and distant metastasis.18 
According to a study carried out with 1,705 patients, the rates of local 
recurrence in five and 10 years were 4.5% and 9.1%, respectively, for 
patients with bilateral cancer; versus 3.3% and 7.6%, respectively, for uni-
lateral cancer. In 10 years, the rates of distant metastases were 26.9% 
and 50.7% for unilateral and bilateral cancer, respectively. Survival in 
five and 10 years was 82.1% and 41% in patients with bilateral cancer, 
respectively, and 91.4% and 84% for unilateral cases.16 

When comparing the samples from each breast in the meta-
chronous group, most were discordant in relation to the histologi-
cal and immunohistochemical profile. This generates an inter-
esting caveat which is that when treating a bilateral tumor, we 
must often approach it as a second primary tumor.

Although this is a rare pathology, there is a description of an 
important tool to prevent the development of BBC in the literature: 
contralateral risk-reducing mastectomy. However, this is benefi-
cial only for high-risk patients regarding the development of BBC, 
which includes patients with known BRCA1, BRCA2, TP53, PTEN 
Gold mutations, and/or family history suggestive of the tumor’s 
genetic origin,7,19,20 especially for young patients with triple neg-
ative tumors and with good response to neoadjuvant therapy.6 

In a Mayo Clinic study, 214 women classified as high risk and 
425 classified as moderate risk underwent bilateral mastectomy. 
During a 14-year follow-up period, seven breast cancers were diag-
nosed, which represented a 90% risk reduction compared to the 
expected number of neoplasms in this topography.21 

A prospective analysis in the Netherlands evaluated 583 
women with a BRCA mutation between 1980 and 2011, selected 
from a multicenter cohort. Of these, 242 (42%) underwent con-
tralateral mastectomy and 341 (58%) were under observation. 
BBC was detected in four patients (2%) after contralateral mas-
tectomy and in 64 patients, in the observation group (19%).22

The largest prospective analysis of breast cancer after bilat-
eral mastectomy, called the PROSE study and conducted in 2004, 
evaluated 2,484 women with BRCA1 and BRCA2 mutations and 
of 22 centers in the United States and Europe. No breast cancer 
was diagnosed in the 247 women who underwent bilateral mas-
tectomy, whereas 98 breast cancers (7%) were diagnosed in the 
group of those under observation, during the three-year follow-up.23 

Further studies are needed to better clarify the clinical, 
familial, histological, and immunohistochemical pattern of 
bilateral breast carcinomas, which, although rare, are of great 
clinical importance.

CONCLUSION
BBC is rare and is associated with a relevant family history. The most 
frequent pattern was ductal carcinoma with luminal subtype 
B. In this sample, the synchronic type was the most common.
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