
Summary. Objective. The present study aimed to 
explore the clinicopathological characteristics, potential 
heterogeneity and prognostic factors in synchronous 
bilateral breast cancer (SBBC). 
      Methods. We performed a retrospective review and 
paired comparison of the clinicopathological 
characteristics of 114 patients with SBBC in the Peking 
Union Medical College Hospital from January 2008 to 
September 2019. The prognostic significance of triple 
negativity status and coexistence ductal carcinoma in 
situ (DCIS) with bilateral invasive ductal carcinomas of 
no special type (IDC-NST) was analyzed in SBBC. 
      Results. Most bilateral lesions on both sides were of 
IDC-NST, grade 2, luminal subtype, and stage I. 
Although most lesions were concordant between the left 
and right side, discordances were observed in 
histological type (25 cases, 21.9%), histological grade 
(31 cases, 27.2%), pTNM (61 cases, 53.5%), molecular 
subtypes (20 cases, 17.5%), and immunohistochemical 
staining of ER (18 cases, 15.8%), PR (26 cases, 22.8%), 
and HER2 (12 cases, 10.5%). Moreover, there was no 
significant difference in disease-free survival (DFS) and 
overall survival (OS) between IDC-NST with coexisting 
DCIS on both sides and IDC-NST with coexisting DCIS 
on one side or pure IDC-NST. SBBC with triple 
negativity on both sides exhibited a significantly shorter 
DFS and OS when compared with triple negativity on 
one side or non-triple negativity on both sides (p<0.001), 
and remained an independent prognostic factor by 
multivariate analysis. 
      Conclusions. A considerable proportion of 
discordance in clinicopathological characteristics is 
observed in SBBC, supporting the necessity of 

comprehensive pathological examination including 
immunohistochemical testing on both sides in clinical 
practice. Moreover, SBBC with triple negativity on both 
sides is a prognostic for poor survival. 
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Introduction 
 
      Breast cancer is the most common malignancy and 
the leading cause of cancer-related mortality in women 
(Bray et al., 2018). Patients with single-sided breast 
cancer have a high risk of developing contralateral breast 
cancer as their life expectancy has increased with 
improvements in breast cancer screening and treatment 
methods. Recently, a study demonstrated the incidence 
of synchronous bilateral breast cancer (SBBC) newly 
diagnosed has increased (Sakai et al., 2019). Moreover, 
studies with large sample sizes suggested an inferior 
prognosis of SBBC as compared with unilateral breast 
cancer (Hartman et al., 2007; Jobsen et al., 2015; Pan et 
al., 2019).  
      Nowadays, the selection of endocrine and targeted 
therapies in breast cancer is based on the hormonal 
status and human epidermal receptor 2 (HER2) 
expression. For patients with SBBC, it is vital to 
evaluate the lesions on both sides. However, few studies 
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have investigated the clinicopathological concordance of 
bilateral breast cancer (BBC) lesions (Huo et al., 2011; 
Huang et al., 2020; Huber et al., 2020; Kim et al., 2020), 
and some researchers concluded that the occurrence of 
two-side lesions in SBBC may develop independently 
(Song et al., 2015; Fountzilas et al., 2016). Therefore, it 
is necessary to further investigate the concordance 
between SBBC cases. 
      Invasive ductal carcinomas of no special type (IDC-
NST) are the most prevalent histological type of all 
breast cancers, and often coexist with ductal carcinoma 
in situ (DCIS) (IDC-NST+DCIS). Some previous studies 
have reported that patients with IDC-NST + DCIS 
exhibit significantly longer survival than those with pure 
IDC-NST in unilateral breast cancer (Carabias-Meseguer 
et al., 2013; Dieterich et al., 2014; Goh et al., 2019; Kole 
et al., 2019). However, relevant research is lacking in 
SBBC. Triple-negative breast cancer (TNBC), which is 
defined as negative oestrogen receptor (ER) and 
progesterone receptor (PR) expression and HER2 non-
overexpression, is a special subtype with high aggressive 
clinical behavior and poor prognosis (Foulkes et al., 
2010). Regretfully, the effect of TNBC on patient 
survival in SBBC has been poorly illustrated. 
      This study reviewed the clinicopathological 
characteristics and survival of SBBC. We analyzed the 
concordance between left- and right-sided lesions in 
SBBC, explored the prognostic significance of 
coexistence DCIS with bilateral IDC-NST and different 
triple negativity status in SBBC. 
  
Materials and methods 
 
Patient enrollment and clinical data collection 
 
      The study was conducted in patients with breast cancer 
diagnosed and treated at the Peking Union Medical 
College Hospital between January 2008 and September 
2019. According to the interval between two onsets, BBC 
can be classified into synchronous bilateral breast cancer 
(SBBC, interval ≤6 months) and metachronous bilateral 
breast cancer (MBBC, interval >6 months) (Newman et 
al., 2001; Baretta et al., 2015; Qiu et al., 2019; Pak et al., 
2021). Patients with both left and right invasive breast 
cancer with an interval of no more than 6 months between 
the two onsets were included in the study, with no 
evidence of distant metastasis in the study. Patients without 
invasive lesions on both sides were excluded. 
Simultaneously, another cohort comprising patients 
diagnosed with unilateral triple-negative breast cancer 
(UTNBC) by immunohistochemistry (IHC) was recruited. 
A total of 114 patients with SBBC and 306 patients with 
UTNBC were included in our study. The present study was 
approved by the institutional review board with written 
informed consent from each patient. 
 
Clinicopathological data collection 
 
      Clinical data such as age, sex, family history, date of 

diagnosis, pathological characteristics, recurrence, and 
survival were gathered from patient medical records and 
pathology information system. Patients with first- or 
second-degree relatives with breast cancer were 
considered to have a positive family history of breast 
cancer. 
      Pathological data, such as histological type, 
histological grade, molecular subtypes, and pathological 
tumour-node-metastasis staging (pTNM), were obtained 
by two independent pathologists, and a consensus was 
reached with the use of a third pathologist, in case of 
disagreement. Tumour stage was determined based on 
the 8th edition of the American Joint Committee on 
Cancer (AJCC) TNM staging system for breast cancer 
(Giuliano et al., 2017). The histological type was 
classified according to the fifth edition of the World 
Health Organization classification of breast cancer 
(2019) (WHO Classification of Tumours Editorial 
Board, 2019). The histological grading was based on the 
Elston-Ellis system (Elston and Ellis, 1991). The 
molecular subtyping was based on the 2013 St. Gallen 
consensus (Untch et al., 2013). 
      IHC detection was performed on 4 μm FFPE slides 
for ER (H15308; Roche; Switzerland), PR (H19496; 
Roche; Switzerland), HER2 (H22187; Roche; 
Switzerland) and Ki-67 (ZM-0166; Beijing Zhongshan 
Golden Bridge Biotechnology Co., Ltd.; China) 
expression. Operating steps were followed the 
manufacturer’s instructions. For cases with HER2(2+), 
the PathVysion HER2 DNA Probe Kit (Abbott, USA) 
was used for fluorescence in situ hybridization detection. 
ER and PR positivity were defined as the proportion of 
tumour cells with positive staining ≥1%. The HER2 
status was determined based on the ASCO/CAP 
guidelines for HER2 (2018) (Wolff et al., 2018). Patients 
with HER2 (3+) assessed through IHC or her2/neu 
amplification using fluorescence in situ hybridisation 
were regarded as HER2 positive. Ki-67 index was 
counted positive nuclei among hotspots. 
      Follow-ups were accomplished through telephone 
and medical record reviews. Disease-free survival (DFS) 
was defined as the time from the date of diagnosis of the 
second tumour until the date of local or distant 
recurrence or the last follow-up. Overall survival (OS) 
was measured from the date of diagnosis of the second 
tumour to the date of death from any cause or the last 
follow-up. For the purpose of survival analysis in SBBC, 
the worst tumour characteristics were used. The worse 
tumour was defined by the lesion of the largest diameter, 
and if similar size, then by axillary lymph node 
metastases. 
 
Statistical analysis 
 
      All data were analysed using SPSS software (version 
26.0; IBM, California, USA). Kaplan-Meier method was 
used to plot survival curves, and the log-rank test was 
used to calculate statistical significance, where a P value 
of <0.05 was considered statistically significant. 
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Multivariate analysis was performed using Cox 
proportional hazards regression analysis. 
 
Results 
 
Clinicopathological characteristics of SBBC 
 
      Of the 11131 screened patients with breast cancer, 
267 (2.4%) were diagnosed with BBC. 114 (1.0%) 
patients with SBBC were included in this study. The 
clinicopathological characteristics of 114 patients with 
SBBC are summarized in Table 1. The median age of 
patients with SBBC was 54 years-old (range 29-88), 
with only 1 (0.9%) male patient. A family history of 
breast cancer was observed in 12.3% of the patients. The 
lesions on both sides were predominantly invasive ductal 
carcinomas of no special type (IDC-NST), grade 2, 
Luminal subtype, and pTNM stage I. 

Paired comparison of clinicopathological characteristics 
between left- and right-sided lesions in SBBC 
 
      A paired comparison of clinicopathological 
characteristics between the left- and right-sided SBBC 
lesions is presented in Table 2. The histological types 
were divided into IDC-NST, invasive lobular carcinoma 
(ILC), and others. A total of 89 (78.1%) concordant 
cases were observed in terms of histological types, of 
which two-sided IDC-NST (72.8%) played a dominant 
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Table 1. Summary of clinicopathological characteristics of synchronous 
bilateral breast cancer. 
 
Characteristic                                                      SBBC (%) 
 
Age (median, range)                                          54.0(29-88) 

Sex                                                                                                      
  female                                                              113(99.1) 
  male                                                                     1(0.9) 

Family History                                                                                     
  Breast cancer                                                     14(12.3) 
  None                                                                100(87.7) 

                                                      Left (%)                                 Right (%) 
Histological type                                                                                  
  IDC-NST                                    96(84.2)                                 95(83.3) 
  ILC                                               4(3.5)                                     8(7.0) 
  Others                                        14(12.3)                                 11(9.6) 

Grade                                                                                               
  1                                                 11(9.6)                                   16(14.0) 
  2                                                 72(63.2)                                 67(58.8) 
  3                                                 31(28.1)                                 31(27.2) 

Molecular subtypes                                                                          
  Luminal A                                   36(31.6)                                 40(35.1) 
  Luminal B                                   52(45.6)                                 53(46.5) 
  HER2 positive                              7(6.1)                                     5(4.4) 
  Triple-negative                           19(16.7)                                 16(14.0) 

pTNM stage                                                                                      
  I                                                  56(49.1)                                 58(50.9) 
  II                                                 32(28.1)                                 30(26.3) 
  III                                                26(22.8)                                 26(22.8) 

Tumour size                                                                                      
  T1                                               78(68.4)                                 82(71.9) 
  T2                                               31(27.2)                                 29(25.4) 
  T3                                                 5(4.4)                                     3(2.6) 

Lymph node                                                                                     
  N0                                              68(59.6)                                 69(60.5) 
  N1                                              22(19.3)                                 20(17.5) 
  N2                                              14(12.3)                                 12(10.5) 
  N3                                              10(8.8)                                   13(11.4) 
 
SBBC, synchronous bilateral breast cancer; IDC-NST, invasive ductal 
carcinomas of no special type; ILC, invasive lobular carcinoma; pTNM, 
pathological tumour-node-metastasis.

Table 2. Paired comparison of clinicopathological characteristics 
between left- and right-sided lesions in SBBC. 
 
Characteristics                             No. of patients (%)     Concordance (%) 
 
Histological type                                                                           89(78.1) 
   IDC-NST/IDC-NST                            83(72.8)                               
   ILC/ILC                                                2(1.8)                                 
   Other/Others †                                     4(3.5)                                 
   IDC-NST/ILC                                       8(7.0)                                 
   IDC-NST/Others                                17(14.9)                               
   ILC/Others                                           0(0.0)                                 

Histological grade                                                                         83(72.8) 
   1/1                                                       5(4.4)                                 
   2/2                                                     57(50.0)                               
   3/3                                                     21(18.4)                               
   1/2                                                     11(9.6)                                 
   1/3                                                       6(5.3)                                 
   2/3                                                     14(12.3)                               

pTNM stage                                                                                  53(46.5) 
   I/I                                                        33(28.9)                               
   II/II                                                        8(7.0)                                 
   III/III                                                    12(10.5)                               
   I/II                                                       33(28.9)                               
   I/III                                                      15(13.2)                               
   II/III                                                     13(11.4)                               

Molecular types                                                                            94(82.4) 
   Luminal/ Luminal                               81(71.0)                               
   HER2 positive/HER2 positive              1(0.9)                                 
   Triple-negative/Triple-negative          12(10.5)                               
   Luminal/HER2 positive                        9(7.9)                                 
   Luminal/Triple-negative                     10(8.8)                                 
   HER2 positive/Triple-negative             1(0.9)                                 

ER                                                                                                96(84.2) 
   +/+                                                     80(70.2)                               
   -/-                                                       16(14.0)                               
   +/-                                                      18(15.8)                               

PR                                                                                                88(77.2) 
   +/+                                                     68(59.6)                               
   -/-                                                       20(17.5)                               
   +/-                                                      26(22.8)                               

HER2                                                                                         102(89.5) 
   +/+                                                       3(2.6)                                 
   -/-                                                       99(86.8)                               
   +/-                                                      12(10.5)                               
 
SBBC, synchronous bilateral breast cancer; IDC-NST, invasive ductal 
carcinomas of no special type; ILC, invasive lobular carcinoma; ER, 
oestrogen receptor; PR, progesterone receptor; HER2, human 
epidermal receptor; pTNM, pathological tumour-node metastasis. 
†Other histological subtype comprised mucinous/mucinous, 
mucinous/mucinous, mixed (IDC-NST + ILC) /mixed (IDC-NST + ILC), 
neuroendocrine/ neuroendocrine.



role. Other histologically concordant cases included 2 
(1.8%) cases of mucinous carcinoma, 1 (0.9%) case of 
neuroendocrine carcinoma (NEC), and 1 (0.9%) case of 
the mixed histological type (IDC-NST+ILC). The 
concordance rates of ER, PR, and HER2 were 84.2%, 
77.2%, and 89.5%, respectively. ER and PR were mostly 
concordantly positive, whereas HER2 was concordantly 
negative. Most cases with a concordant pTNM stage 
were at stage I. 
      A discordance in histological type, histological 
grade, pathological stage, ER, PR, and HER2 status was 
observed in 25 (21.9%), 31 (27.2%), 61 (53.5%), 18 
(15.8%), 26 (22.8%), and 12 (10.5%) patients, 
respectively. The representative staining images in 
SBBC cases with discordant histology and IHC results 
are given in Figs. 1, 2. All of the 25 patients with 

discordant histological types had IDC-NST on one side. 
Contralateral lesions were mainly micropapillary 
carcinomas (9/25) or lobular carcinomas (8/25). Another 
2 (2/25) patients had mucinous carcinoma on the 
contralateral side. 
 
Comparison of clinicopathological characteristics and 
prognosis between IDC-NST with and without coexisting 
DCIS in SBBC 
 
      The bilateral IDC-NST cases were divided into three 
subtypes, pure IDC-NST on both sides (IDC-NST/IDC-
NST), bilateral IDC-NST with coexisting DCIS on one 
side (IDC-NST/IDC-NST+DCIS), and bilateral IDC-
NST with coexisting DCIS on both sides (IDC-
NST+DCIS/IDC-NST+DCIS). We analyzed the 
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Fig. 1. A-D. Representative H&E image of the left- and right-sided lesions in two SBBC cases with discordant histology. Patient 1: IDC-NST (A); 
Invasive lobular carcinoma (B). Patient 2: Invasive micropapillary carcinoma (C); IDC-NST (D). x 200.



correlation of the clinicocharacteristics in three subtypes 
and found that patients with IDC-NST/IDC-NST 
exhibited a significantly higher histological grade 
compared with the other two subtypes (p<0.05), whereas 
no significant differences in age, family history, pTNM 
and molecular types were observed (Table 3). Moreover, 
patients bearing IDC-NST/IDC-NST+DCIS and IDC-
NST+DCIS/IDC-NST+DCIS exhibited a slightly better 
prognosis than those with IDC-NST/IDC-NST. 
However, no statistically significant difference of DFS 

and OS was observed among the three subtypes (Fig. 3). 
 
Comparison of prognosis between SBBC subgroups with 
different triple negativity status and UTNBC 
 
      To further explore the prognostic significance of 
triple negativity status in SBBC, we classified the SBBC 
cases into three subtypes: SBBC with triple negativity on 
both sides (TNBC/TNB), SBBC with triple negativity on 
one side (TNBC/non-TNBC), SBBC with non-triple 
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Fig. 2. Representative immunohistochemistry (IHC) staining images in SBBC cases with discordant IHC results. ER (left column), PR (middle column), 
and HER2 (right column) stainin for the left- and right-sided lesions in patient 3 (A-F) and patient 4 (G-L). x 200.



negativity on both sides (non-TNBC/non-TNBC). An 
additional unilateral-TNBC (UTNBC) cohort with 306 
randomly enrolled cases was included as a control 
cohort. Through comparing clinicopathological 
characteristics among the four groups, we observed that 
patients with bilateral TNBC had more advanced stages 
and higher grades than others (Table 4). Next, we 
investigated the prognostic significance of triple 
negativity status. Patients with TNBC/TNBC exhibited a 
significantly shorter DFS and OS when compared with 
the other three groups (p<0.001) (Table 5, 6, Figure 4). 
Moreover, pTNM stage was also a significant prognostic 
factor for poor DFS and OS. Further multivariate 
analysis revealed that bilateral TNBC was an 
independent adverse prognostic factor for DFS and OS 
(p<0.001) (Tables 5, 6). 
 
Discussion 
 
      In the present study, we investigated the 
clinicopathological characteristics and prognosis of 
SBBC, based on a relatively large-scale single-centre 
Chinese cohort.  
      The median age of diagnoses of this cohort was 54 
years, which is consistent with existing Chinese SBBC 
studies (Liang et al., 2013; Chen et al., 2014, 2015). 
Only 1 (0.9%) patient in our cohort was male, 
comparable to the reported less than 1% in all breast 
cancers and 0.5%-2.5% quota in SBBCs, respectively 
(Korde et al., 2010; Nwashilli and Ugiagbe, 2015; 
Lehrberg and Bensenhaver, 2020). Fourteen (12.3%) 
patients had a family history of breast cancer, slightly 
higher than that in the literature, which was less than 
10% in the Chinese population (Shi et al., 2012; Chen et 
al., 2015; Huang et al., 2020). However, it was lower 
than the reported percentile in foreign populations 
(Beckmann et al., 2011; Ozturk et al., 2018). The 
difference might be explained by the selection of the 

study population; yet other confounding factors, such as 
an incomplete collection of family histories, cannot be 
excluded.  
      Although most SBBC cases exhibited concordant 
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Fig. 3. Kaplan-Meier survival curves for DFS (A) and OS (B) of bilateral IDC-NST patients with or without coexisting DCIS. IDC-NST, invasive ductal 
carcinomas of no special type; DCIS, ductal carcinoma in situ; IDC-NST/IDC-NST, pure IDC-NST on both sides; IDC-NST/IDC-NST+DCIS, bilateral 
IDC-NST with coexisting DCIS on one side; IDC-NST+DCIS/IDC-NST+DCIS, bilateral IDC-NST coexisting DCIS on both sides; DFS, disease-free 
survival; OS, overall survival.

Table 3. Comparison of clinicopathological characteristics between 
bilateral IDC-NST with and without coexisting DCIS. 
 
Characteristic             IDC-NST/           IDC-NST/          IDC-NST+DCIS/     p-value 
                                    IDC-NST      IDC-NST+DCIS     IDC-NST+ DCIS            
                                      (n=43)                 (n=29)                      (n=11) 
 
Age (mean ± SD)   54.2±14.4       55.9±12.9           46.4±11.5         0.110 

Family History                                                                                  0.524 
  Yes                         7(16.3)             2(6.9)                 1(9.1)               
  No                         36(83.7)           27(93.1)             10(90.9)             

Grade                                                                                               0.012 
  1&2                       22(51.2)           24(82.8)               9(81.8)             
  3                           21(48.8)             5(17.2)               2(18.2)             

pTNM stage                                                                                      0.372 
  I                            11(25.6)           11(37.9)               4(36.4)             
  II                           12(27.9)           11(37.9)               4(36.4)             
  III                          20(46.5)             7(24.1)               3(27.3)             

Tumour size                                                                                     0.368 
  T1                         19(44.2)           18(62.1)               7(63.6)             
  T2                         21(48.8)             8(27.6)               4(36.4)             
  T3                           3(7.0)               3(10.3)               0(0.0)               

Lymph node                                                                                     0.953 
  Positive                 25(58.1)           16(55.2)               6(54.5)             
  Negative               18(41.9)           13(44.8)               5(45.5)             

Molecular types                                                                                0.358 
  TNBC                   10(23.3�           3(10.3)               1(9.1)               
  Non-TNBC           33(76.7)           26(89.7)             10(90.9)             
 
IDC-NST, invasive ductal carcinomas of no special type; DCIS, ductal 
carcinoma in situ; IDC-NST/IDC-NST, pure IDC-NST on both sides; 
IDC-NST/IDC-NST+DCIS, bilateral IDC-NST with coexisting DCIS on 
one side; IDC-NST+DCIS/IDC-NST+DCIS, bilateral IDC-NST coexisting 
DCIS on both sides; TNBC, triple-negative breast cancer; pTNM, 
pathological tumour-node-metastasis.
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Table 4. Clinicopathological characteristics of unilateral TNBC and SBBC patients with different triple negativity status. 
 
Characteristic               UTNBC (n=306)           TNBC/non-TNBC (n=11)            TNBC/TNBC (n=12)            non-TNBC/non-TNBC (n=91)             p value 
 
Age (mean ± SD)              49.2±11.4                           58.5±15.6                               43.0±10.1                                   55.8±13.5                              0.000 

Family History                                                                                                                                                                                                              0.121 
   Yes                                  16(5.2)                                 2(18.2)                                      1(8.3)                                       11(12.1)                                 
   No                                 285(93.1)                               9(81.8)                                    11(91.7)                                     80(87.9)                                 
   Unknown                           5(1.6)                                 0(0.0)                                        0(0.0)                                         0(0.0)                                   

Grade                                                                                                                                                                                                                         <0.001 
   1&2                                  89(29.1)                               8(72.7)                                      1(8.3)                                       70(76.9)                                 
   3                                    217(70.9)                               3(27.3)                                    11(91.7)                                     21(23.1)                                 

pTNM stage                                                                                                                                                                                                                 0.046 
   I                                     104(34.0)                               4(36.4)                                      2(16.7)                                     26(28.6)                                 
   II                                    137(44.8)                               5(45.5)                                      3(25.0)                                     34(37.4)                                 
   III                                     65(21.2)                               2(18.2)                                      7(58.3)                                     31(34.1)                                 

Tumour size                                                                                                                                                                                                                 0.719 
   T1                                  149(48.7)                               7(63.6)                                      5(41.7)                                     46(50.5)                                 
   T2                                  141(46.1)                               3(27.3)                                      6(50.5)                                     39(42.9)                                 
   T3                                    16(5.2)                                 1(9.1)                                        1(8.3)                                         6(6.6)                                   

Lymph node                                                                                                                                                                                                                 0.050 
   Positive                         127(41.5)                               4(36.4)                                      8(66.8)                                     50(54.9)                                 
   Negative                        179(58.5)                               7(63.6)                                      4(33.3)                                     41(45.1)                                 
 
SBBC, synchronous bilateral breast cancer; UTNBC, unilateral triple-negative breast cancer; TNBC/TNBC, SBBC with triple negativity on both sides; 
TNBC/non-TNBC, SBBC with triple negativity on one side; non-TNBC/non-TNBC, SBBC with non-triple negativity on both sides; pTNM, pathological 
tumour-node-metastasis.

Table 5. Analysis for overall survival of patients with triple negativity status in SBBC and UBC. 
 
                                                                         Univariate analysis                                                                            Multivariate analysis 

                                                              HR                                          P                                       HR                            [HR 95% CI]                           P 
 
Age                                                                                                                                                                                                                                      
   ≤40                                               1.0(reference)                                                                            -                                        -                                      - 
   >40                                               0.874                                          0.631                                      -                                        -                                      - 

Family history                                                                                                                                                                                                                      
   No                                                1.0(reference)                                                                            -                                        -                                      -  
   Yes                                               0.389                                          0.189                                      -                                        -                                      - 

Triple negativity status                                                                     <0.001                                                                                                               <0.001 
   TNBC/non-TNBC                        1 (reference)                                                                      1 (reference)                                                                  
   TNBC/TNBC                              10.276                                          0.029                               9.122                            [1.095,76.027]                       0.041 
   UTNBC                                         1.606                                          0.639                               1.771                            [0.243,12.880]                       0.573 
   non-TNBC/non-TNBC                  0.461                                          0.488                               0.425                             [0.047,3.822]                        0.446 

Grade                                                                                                                                                                                                                               
   1&2                                              1 (reference)                                                                               -                                        -                                      - 
   3                                                   1.299                                          0.306                                      -                                        -                                      - 

pTNM stage                                                                                      <0.001                                                                                                                 0.041 
   I                                                    1.0(reference)                                                                    1.0(reference)                                                               
   II                                                   1.452                                          0.279                               1.518                             [0.564,4.086]                        0. 409 
   III                                                  4.128                                        <0.001                               3.492                            [1.035,11.777]                       0.044 

Tumor size                                                                                          0.001                                                                                                                 0.114 
   T1                                                1 (reference)                                                                      1 (reference)                                                                  
   T2                                                 1.273                                          0.350                               0.851                             [0.445,1.628]                        0.626 
   T3                                                 4.104                                        <0.001                               1.974                             [0.827,4.711]                        0.125 

Lymph node                                                                                                                                                                                                                     
   negative                                      1 (reference)                                                                      1 (reference)                                                                  
   positive                                         2.460                                        <0.001                               1.162                             [0.516,2.615]                        0.717 
 
SBBC, synchronous bilateral breast cancer; UBC, unilateral breast cancer; TNBC, triple-negative breast cancer; UTNBC, unilateral triple-negative 
breast cancer; TNBC/TNBC, SBBC with triple negativity on both sides; TNBC/non-TNBC, SBBC with triple negativity on one side; non-TNBC/non-
TNBC, SBBC with non-triple negativity on both sides; pTNM, pathological tumour-node-metastasis; HR, hazardous ratio; CI, confidential interval.



clinicopathological characteristics between bilateral 
lesions, a proportion of these cases demonstrated 
discordant ER (18 cases, 15.8%), PR (26 cases, 22.8%), 
and HER 2 (12 cases, 10.5%) status. Studies on the 
discordance rate of HER2 status between bilateral 
lesions were relatively lacking. However, the previously 
reported discordance rates of the ER and PR status 
between bilateral lesions were 9.3-27% and 19-35.1%, 
respectively, which were similar to our findings (Baker 
et al., 2013; Baretta et al., 2015; Padmanabhan et al., 
2015; Huang et al., 2020; Huber et al., 2020). Further, in 
a cohort study of the Chinese population, when using 12 
months as the time interval, Huang et al. (2020) reported 

that the discordance rate of the ER status was 22.1%. In 
this study, we defined the interval as 6 months as did 
most previous studies (Newman et al., 2001; Baretta et 
al., 2015; Qiu et al., 2019; Pak et al., 2021). As such, the 
discordance rate of the clinicopathological 
characteristics might be associated with the time interval 
between the diagnoses of bilateral lesions (Huo et al., 
2011). Additionally, the independent origins of bilateral 
lesions in SBBC based on somatic genomic profiles 
were reported in recent studies (Song et al., 2015; 
Fountzilas et al., 2016). The discordance of histological 
type, grade and molecular subtypes observed in our 
study potentially indicated the independent origins of 
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Fig. 4. Kaplan-Meier survival curves of DFS and OS. A-B, DFS (A) and OS (B) curves for patients with different triple negativity status; C, D. DFS (C) 
and OS (D) curves for patients according to pTNM stages; E, F. DFS (E) and OS (F) curves for patients according to tumour size.



bilateral breast tumours in a proportion of SBBCs. To 
avoid treatment options deviated by differences in IHC 
and molecular features, the necessity of comprehensive 
pathological examination for bilateral lesions of SBBC 
was further emphasised. 
      Furthermore, we found that the micropapillary 
component occurred in 7.9% of SBBC cases, and no 
bilateral micropapillary carcinoma was observed in 
SBBC patients. Micropapillary carcinoma, associated 
with early lymph node metastasis, is a rare subtype of 
breast cancer. Yang et al. (2016) reported that the 
prevalence of micropapillary carcinoma in invasive 
breast cancer was approximately 4.8%-6.2%. The 
present cohort exhibited a higher prevalence of 
micropapillary carcinoma than a previous study in a 
Polish cohort (Senkus et al., 2013) which reported 1 case 
(2%) in 61 SBBCs. The discrepancy might result from 
the bias introduced by the small sample size or ethnic 
differences. Based on current statistics, it would be 
difficult to conclude the relative risk of micropapillary 
histology in SBBC, and further study is warranted. 
      Coexisting DCIS and IDC-NST account for 21.3% 
to 76.9% of breast cancer (Carabias-Meseguer et al., 
2013; Chen et al., 2019). It is widely accepted that 
unilateral IDC-NST patients with or without DCIS 

exhibit different clinicopathological features. Unilateral 
IDC-NST patients with coexisting DCIS were younger 
and typically of lower grade than those without 
coexisting DCIS (Chen et al., 2019; Goh et al., 2019; 
Lopez Gordo et al., 2019). Similarly, our data showed 
that DCIS coexistence on both sides was observed in 
about half of our bilateral IDC-NST cases, which were 
of significantly lower grade. Some previous studies have 
revealed the association between a favorable prognosis 
and coexisting DCIS in unilateral IDC-NST (Carabias-
Meseguer et al., 2013; Dieterich et al., 2014; Goh et al., 
2019; Kole et al., 2019), although some results did not 
reach statistical significance (Chagpar et al., 2009; Wong 
et al., 2010). In our study, no significant difference of 
survival was found between bilateral IDC-NST patients 
with or without coexisting DCIS, though there remained 
a trend towards worse OS in bilateral IDC-NST patients 
without coexisting DCIS. It may be a result of the 
limited sample size and relatively favorable overall 
survival of IDC-NST. Further exploration in a larger 
cohort would be needed. 
      The incidence of TNBC was approximately 4.0%-
19.0% in SBBC in most studies (Padmanabhan et al., 
2015; Mruthyunjayappa et al., 2019; Kim et al., 2020). 
In our cohort, TNBC occurred in 20.2% of cases. It has 
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Table 6. Analysis for disease-free survival of patients with triple negativity status in SBBC and UBC. 
 
                                                                 Univariate analysis                                                                             Multivariate analysis 

                                                         HR                                   P                                       HR                                    [HR 95% CI]                               P 
 
Age                                                                                                                                                                                                                                    
   ≤40                                         1.0(reference)                                                                     -                                               -                                          - 
   >40                                         0.781                                    0.252                                     -                                               -                                          - 

Family history                                                                                                                                                                                                                     
   No                                           1.0(reference)                                                                     -                                               -                                          - 
   Yes                                         1.054                                    0.886                                     -                                               -                                          - 

Triple negativity status                                                         <0.001                                                                                                                          <0.001 
   TNBC/non-TNBC                  1 (reference)                                                               1 (reference)                                                                              
   TNBC/TNBC                          8.342                                    0.007                              8.361                                    [1.728,40.455]                           0.008 
   UTNBC                                   1.334                                    0.687                              1.445                                     [0.354,5.901]                            0.608 
   non-TNBC/non-TNBC            0.855                                    0.835                              0.748                                     [0.178,3.448]                            0.748 

Grade                                                                                                                                                                                                                                 
   1&2                                        1 (reference)                                                                        -                                               -                                          - 
   3                                             1.111                                    0.591                                     -                                               -                                          - 

pTNM stage                                                                          <0.001                                                                                                                            0.003 
   I                                              1.0(reference)                                                             1.0(reference)                                                                           
   II                                             1.545                                    0.098                              2.124                                     [0.990,4.557]                            0.053 
   III                                            3.664                                  <0.001                              4.717                                    [1.833,12.140]                           0.001 

Tumor size                                                                           <0.001                                                                                                                            0.020 
   T1                                          1 (reference)                                                               1 (reference)                                                                              
   T2                                           1.320                                    0.173                              0.779                                     [0.457,1.328]                            0.358 
   T3                                           4.184                                  <0.001                              1.930                                     [0.961,3.874]                            0.064 

Lymph node                                                                                                                                                                                                                    
   negative                                 1 (reference)                                                               1 (reference)                                                                              
   positive                                   1.905                                    0.001                              0.791                                     [0.427,1.464]                            0.456 
 
SBBC, synchronous bilateral breast cancer; UBC, unilateral breast cancer; TNBC, triple-negative breast cancer; UTNBC, unilateral triple-negative 
breast cancer; TNBC/TNBC, SBBC with triple negativity on both sides; TNBC/non-TNBC, SBBC with triple negativity on one side; non-TNBC/non-
TNBC, SBBC with non-triple negativity on both sides; pTNM, pathological tumour-node-metastasis; HR, hazardous ratio; CI, confidential interval.



been reported that 10.4%-13.5% of breast cancers were 
TNBC in Chinese patients (Li et al., 2013). Our findings 
indicated that TNBC was more frequent in SBBC than in 
unilateral breast cancer. The prognostic value of triple 
negativity status in SBBC patients had been rarely 
reported. Existing evidence has shown that patients with 
bilateral ER-positive tumours have the best prognoses, 
followed by those with ER discordant tumours, whereas 
the prognoses for patients with bilateral ER-negative 
tumours were the worst (Baretta et al., 2015). However, 
they did not further separate TNBC from ER-negative 
breast cancers in their analyses. We further analysed the 
impact on patient survival of triple negativity in SBBC. 
In the current study, the DFS and OS for patients with 
bilateral TNBC were significantly worse than the other 
groups, whereas no significant difference between 
patients of TNBC/non-TNBC, non-TNBC/non-TNBC 
and unilateral TNBC was noticed. In contrast to our 
finding, a recent study reported that bilaterally different 
molecular subtypes were related to poor survival of 
SBBC patients (Ding et al., 2021). A possible 
explanation for the discrepancy may be ascribed to the 
higher proportions of bilateral TNBC (10.5% vs. 3.6%) 
in our study. While we could not preclude the effect of 
small sample size, our findings have suggested that 
patients with unilateral TNBC, TNBC/non-TNBC, and 
non-TNBC/non-TNBC SBBC could have a more 
favorable prognosis compared to the bilateral TNBCs. 
Further characterization of such association using a 
larger cohort is therefore warranted. Also, the underlying 
mechanism needs to be further explored. 
      In conclusion, the bilateral lesions in SBBCs may 
show discordance in clinicopathological characteristics, 
emphasizing the need to conduct comprehensive 
pathological examination including IHC testing for both 
sides in the pathological routines. Moreover, triple 
negativity on both sides in SBBC constitutes a poor 
prognosticator for the disease, whereas SBBC with triple 
negativity on one side has a relatively favorable 
prognosis. In further studies, it would be interesting to 
determine the mechanisms that drive distinct genotypes 
and phenotypes of bilateral breast cancers with the same 
hereditary and environmental background. 
 
Acknowledgements. This research is supported by the CAMS 
Innovation Fund for Medical Sciences(CIFMS) (Project No. 2016-I2M-1-
002). 
Competing interests. The authors declare that they have no competing 
interests. 
Availability of data and materials. The datasets used and analysed 
during the current study are available by emailing the corresponding 
author Zhiyong Liang on reasonable request. 
 
 
References 
 
Baker B., Morcos B., Daoud F., Sughayer M., Shabani H., Salameh H. 

and Almasri M. (2013). Histo-biological comparative analysis of 

bilateral breast cancer. Med. Oncol. 30, 711 
Baretta Z., Olopade O.I. and Huo, D. (2015). Heterogeneity in hormone-

receptor status and survival outcomes among women with 
synchronous and metachronous bilateral breast cancers. Breast. 24, 
131-136.  

Beckmann K.R., Buckingham J., Craft P., Dahlstrom J.E., Zhang Y., 
Roder D. and Stuart-Harris R. (2011). Clinical characteristics and 
outcomes of bilateral breast cancer in an Australian cohort. Breast 
20, 158-164.  

Bray F., Ferlay J., Soerjomataram I., Siegel R.L., Torre L.A. and Jemal 
A. (2018). Global cancer statistics 2018: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 countries. 
CA Cancer J. Clin. 68, 394-424.  

Carabias-Meseguer P., Zapardiel I., Cusido-Gimferrer M., Godoy-
Tundidor S., Tresserra-Casas F., Rodriguez-Garcia I., Fabregas-
Xaurado R. and Xercavins-Montosa J. (2013). Influence of the in situ 
component in 389 infiltrating ductal breast carcinomas. Breast 
Cancer 20, 213-217.  

Chagpar A.B., McMasters K.M., Sahoo S. and Edwards M.J. (2009). 
Does ductal carcinoma in situ accompanying invasive carcinoma 
affect prognosis?. Surgery 146, 561-567.  

Chen J.J., Wang Y., Xue J.Y., Chen Y., Chen Y.L., Xiao Q., Yang W.T., 
Shao Z.M. and Wu J. (2014). A clinicopathological study of early-
stage synchronous bilateral breast cancer: a retrospective 
evaluation and prospective validation of potential risk factors. PLoS 
One 9, e95185.  

Chen J.J., Huang N.S., Xue J.Y., Quan C.L., Tan Y.L., Liu G.Y., Shao 
Z.M. and Wu J. (2015). Surgical management for early-stage 
bilateral breast cancer patients in China. PLoS One 10, e0122692.  

Chen H., Bai F., Wang M., Zhang M., Zhang P. and Wu K. (2019). The 
prognostic significance of co-existence ductal carcinoma in situ in 
invasive ductal breast cancer: a large population-based study and a 
matched case-control analysis. Ann. Transl. Med. 7, 484.  

Dieterich M., Hartwig F., Stubert J., Klocking S., Kundt G., Stengel B., 
Reimer T. and Gerber B. (2014). Accompanying DCIS in breast 
cancer patients with invasive ductal carcinoma is predictive of 
improved local recurrence-free survival. Breast 23, 346-351.  

Ding S., Sun X., Lu S., Wang Z., Chen X. and Shen K. (2021). 
Association of molecular subtype concordance and survival outcome 
in synchronous and metachronous bilateral breast cancer. Breast 
57, 71-79.  

Elston C.W. and Ellis, I.O. (1991). Pathological prognostic factors in 
breast cancer. I. The value of histological grade in breast cancer: 
experience from a large study with long-term follow-up. 
Histopathology 19, 403-410.  

Foulkes W.D., Smith I.E. and Reis J.S. (2010). Triple-negative breast 
cancer. N. Engl. J. Med. 363, 1938-1948.  

Fountzilas E., Kotoula V., Zagouri F., Giannoulatou E., Kouvatseas G., 
Pentheroudakis G., Koletsa T., Bobos M., Papadopoulou K., 
Samantas E., Demiri E., Miliaras S., Christodoulou C., Chrisafi S., 
Razis E., Fostira F., Pectasides D., Zografos G. and Fountzilas G. 
(2016). Disease evolution and heterogeneity in bilateral breast 
cancer. Am. J. Cancer Res. 6, 2611-2630.  

Giuliano A.E., Connolly J.L., Edge S.B., Mittendorf E.A., Rugo H.S., 
Solin L.J., Weaver D.L., Winchester D.J. and Hortobagyi G.N. 
(2017). Breast cancer-major changes in the American Joint 
Committee on Cancer eighth edition cancer staging manual. CA 
Cancer J. Clin. 67, 290-303.  

800

Comparison of synchronous bilateral breast cancers



Goh C.W., Wu J., Ding S., Lin C., Chen X., Huang O., Chen W., Li Y., 
Shen K. and Zhu L. (2019). Invasive ductal carcinoma with 
coexisting ductal carcinoma in situ (IDC/DCIS) versus pure invasive 
ductal carcinoma (IDC): a comparison of clinicopathological 
characteristics, molecular subtypes, and clinical outcomes. J. 
Cancer Res. Clin. Oncol. 145, 1877-1886.  

Hartman M., Czene K., Reilly M., Adolfsson J., Bergh J., Adami H.O., 
Dickman P.W. and Hall P. (2007). Incidence and prognosis of 
synchronous and metachronous bilateral breast cancer. J. Clin. 
Oncol. 25, 4210-4216.  

Huang L., Liu Q., Lang G.T., Cao A.Y. and Shao Z.M. (2020). 
Concordance of hormone receptor status and BRCA1/2 mutation 
among women with synchronous bilateral breast cancer. Front. 
Oncol. 11, 27.  

Huber A., Seidler S.J. and Huber D.E. (2020). Clinicopathological 
characteristics, treatment and outcome of 123 patients with 
synchronous or metachronous bilateral breast cancer in a Swiss 
institutional retrospective series. Eur. J. Breast Health 16, 129-136.  

Huo D., Melkonian S., Rathouz P.J., Khramtsov A. and Olopade O.I. 
(2011). Concordance in histological and biological parameters 
between first and second primary breast cancers. Cancer 117, 907-
915.  

Jobsen J.J., van der Palen J., Ong F., Riemersma S. and Struikmans H. 
(2015). Bilateral breast cancer, synchronous and metachronous; 
differences and outcome. Breast Cancer Res. Treat. 153, 277-283.  

Kim H., Lee H., Choi D.H., Park W., Cho W.K., Nam S.J., Lee J.E., Kim 
S.W., Lee S.K., Cho E.Y. and Cho S.Y. (2020). Distribution of tumor 
subtypes in bilateral breast cancer: Comparison between 
synchronous and metachronous cancer. Asian Pac. J. Clin. Oncol. 
1-8.  

Kole A.J., Park H.S., Johnson S.B., Kelly J.R., Moran M.S. and Patel 
A.A. (2019). Overall survival is improved when DCIS accompanies 
invasive breast cancer. Sci. Rep. 9, 9934.  

Korde L.A., Zujewski J.A., Kamin L., Giordano S., Domchek S., 
Anderson W.F., Bartlett J.M., Gelmon K., Nahleh Z., Bergh J., Cutuli 
B., Pruneri G., McCaskill-Stevens W., Gralow J., Hortobagyi G. and 
Cardoso F. (2010). Multidisciplinary meeting on male breast cancer: 
summary and research recommendations. J. Clin. Oncol. 28, 2114-
2122.  

Lehrberg A. and Bensenhaver J. (2020). A rare presentation of bilateral, 
synchronous male breast cancer. Breast J. 26, 759-761.  

Li C.Y., Zhang S., Zhang X.B., Wang P., Hou G.F. and Zhang J. (2013). 
Clinicopathological and prognostic characteristics of triple-negative 
breast cancer (TNBC) in Chinese patients: a retrospective study. 
Asian Pac. J. Cancer Prev. 14, 3779-3784.  

Liang X., Li D., Geng W., Cao X. and Xiao C. (2013). The prognosis of 
synchronous and metachronous bilateral breast cancer in Chinese 
patients. Tumour Biol. 34, 995-1004.  

Lopez Gordo S., Blanch Falp J., Lopez-Gordo E., Just Roig E., Encinas 
Mendez J. and Seco Calvo J. (2019). Influence of ductal carcinoma 
in situ on the outcome of invasive breast cancer. A prospective 
cohort study. Int. J. Surg. 63, 98-106.  

Mruthyunjayappa S., Zhang K., Zhang L., Eltoum I.A., Siegal G.P. and 
Wei S. (2019). Synchronous and metachronous bilateral breast 
cancer: clinicopathologic characteristics and prognostic outcomes. 
Hum. Pathol. 92, 1-9.  

Newman L.A., Sahin A.A., Cunningham J.E., Bondy M.L., Mirza N.Q., 
Vlastos G.S., Whitman G.J., Brown H., Buchholz T.A., Lee M.H. and 
Singletary S.E. (2001). A case-control study of unilateral and 

bilateral breast carcinoma patients. Cancer 91, 1845-1853.  
Nwashilli N.J. and Ugiagbe E.E. (2015). Bilateral synchronous male 

breast cancer. Saudi Med. J. 36, 359-362.  
Ozturk A., Alco G., Sarsenov D., Ilgun S., Ordu C., Koksal U., Nur 

Pilanci K., Erdogan Z., Izci F., Elbuken F., Agacayak F., Aktepe F. 
and Ozmen V. (2018). Synchronous and metachronous bilateral 
breast cancer: A long-term experience. J. BUON 23, 1591-1600. 

Padmanabhan N., Subramanyan A. and Radhakrishna S. (2015). 
Synchronous bilateral breast cancers. J. Clin. Diagn. Res. 9, XC05-
XC08.  

Pak L.M., Gaither R., Rosenberg S.M., Ruddy K.J., Tamimi R.M., 
Peppercorn J., Schapira L., Borges V.F., Come S.E., Warner E., 
Snow C., Collins L.C., King T.A. and Partridge A.H. (2021). Tumor 
phenotype and concordance in synchronous bilateral breast cancer 
in young women. Breast Cancer Res. Treat. 186, 815-821.  

Pan B., Xu Y., Zhou Y.D., Yao R., Wu H.W., Zhu Q.L., Wang C.J., Mao 
F., Lin Y., Shen S.J. and Sun Q. (2019). The prognostic comparison 
among unilateral, bilateral, synchronous bilateral, and metachronous 
bilateral breast cancer: A meta-analysis of studies from recent 
decade (2008-2018). Cancer Med. 8, 2908-2918.  

Qiu R., Zhao W., Yang J., Shen Y., Wang B., Li P., Zhao A., Tian Q., 
Zhang M., Yi M., Yang J. and Dong D. (2019). Comparative analysis 
of outcomes and clinicopathological characteristics of synchronous 
and metachronous contralateral breast cancer: a study of the SEER 
database. J. Breast Cancer 22, 297-310.  

Sakai T., Ozkurt E., DeSantis S., Wong S.M., Rosenbaum L., Zheng H. 
and Golshan M. (2019). National trends of synchronous bilateral 
breast cancer incidence in the United States. Breast Cancer Res. 
Treat. 178, 161-167.  

Senkus E., Szade J., Pieczyńska B., Zaczek A., Pikiel J., Sosińska-
Mielcarek K., Karpińska A. and Jassem J. (2013). Are synchronous 
and metachronous bilateral breast cancers different? An 
immunohistochemical analysis aimed at intrinsic tumor phenotype. 
Int. J. Clin. Exp. Pathol. 7, 353-363.  

Shi Y.X., Xia Q., Peng R.J., Yuan Z.Y., Wang S.S., An X., Cao Y., Tan 
Y.T., Jin Y., Cai X.Y., Sun Y.L., Teng X.Y., Liu D.G. and Jiang W.Q. 
(2012). Comparison of clinicopathological characteristics and 
prognoses between bilateral and unilateral breast cancer. J. Cancer 
Res. Clin. Oncol. 138, 705-714.  

Song F., Li X., Song F., Zhao Y., Li H., Zheng H., Gao Z., Wang J., 
Zhang W. and Chen K. (2015). Comparative genomic analysis 
reveals bilateral breast cancers are genetically independent. 
Oncotarget 6, 31820-31829.  

Untch M., Gerber B., Harbeck N., Jackisch C., Marschner N., Mobus V., 
von Minckwitz G., Loibl S., Beckmann M.W., Blohmer J.U., Costa 
S.D., Decker T., Diel I., Dimpfl T., Eiermann W., Fehm T., Friese K., 
Jänicke F., Janni W., Jonat W., Kiechle M., Kohler U., Luck H.J., 
Maass N., Possinger K., Rody A., Scharl A., Schneeweiss A., 
Thomssen C., Wallwiener D. and Welt A. (2013). 13th st. Gallen 
international breast cancer conference 2013: primary therapy of 
early breast cancer evidence, controversies, consensus - opinion of 
a german team of experts (zurich 2013). Breast Care (Basel) 8, 221-
229.  

WHO Classification of Tumours Editorial Board. (2019). Breast 
Tumours. 5th. International Agency for Research on Cancer. 

Wolff A.C., Hammond M., Allison K.H., Harvey B.E., McShane L.M. and 
Dowsett M. (2018). HER2 testing in breast cancer: American Society 
of Clinical Oncology/College of American Pathologists Clinical 
Practice Guideline Focused Update Summary. J. Oncol. Pract. 14, 

801

Comparison of synchronous bilateral breast cancers



437-441. 
Wong H., Lau S., Yau T., Cheung P. and Epstein R.J. (2010). Presence 

of an in situ component is associated with reduced biological 
aggressiveness of size-matched invasive breast cancer. Br. J. 
Cancer 102, 1391-1396.  

Yang Y.L., Liu B.B., Zhang X. and Fu L. (2016). Invasive micropapillary 
carcinoma of the breast: an update. Arch. Pathol. Lab. Med. 140, 
799-805. 

   
Accepted March 14, 2022

802

Comparison of synchronous bilateral breast cancers


