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INTRODUCTION
 
Multifocal (MF) breast cancer and multicentric (MC) breast 

cancer are historically defined as two or more synchronous 
ipsilateral neoplasms, separated by benign tissue located with 
in the same quadrant or different quadrants of the breast [1-4]. 
The difference between MF breast cancer and MC breast  
cancer is based on the anatomic quadrant of the breast [5,6]. 
The multiple foci located in the same quadrant are labeled as 
MF, whereas MC disease is present in more than one quadrant. 
Some authors also distinguish MF breast cancer and MC breast 
cancer based on the assumption that MF breast cancer origi-
nates within the same duct collecting system (tumors in the 

same quadrant or less than or equal to 5 cm apart), whereas 
MC breast cancer originate in the different duct collecting 
systems (tumors in different quadrants or more than 5 cm 
apart), which means that MF breast cancer is monoclonal, 
while MC breast cancer is not [4,7-10]. At present, most  
investigators grouped MC and MF breast cancer together,  
as multifocal and multicentric breast cancer (MMBC), due  
to poorly defined anatomical borders between the quadrants 
and the difficulty in estimating the precise distance between 
tumors [4]. Another pragmatic reason is the fact that MF 
breast cancer (as presently defined) is more common than 
MC breast cancer [11].

With the widespread use of mammographic screening and 
improved sensitivity of imaging modalities, the detection of 
MMBC is likely to increase continuously [12]. The reported 
prevalence of MMBC varies widely in the literature, ranging 
from 9% to 75%, due to the lack of standardization in the 
gross examination and definition of MMBC [4,13-15]. More-
over, the extent of breast tissue sampling also plays an impor-
tant role in the variability, as some investigators may sample 
the suspicious macroscopic areas, whereas the others would 
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extensively use the whole mount sections [4].  
In China, a large amount of work has been done to study 

the clinical-pathological features of MMBC in women. How-
ever, most studies have concentrated just on certain areas of 
China and did not represent the characteristics of MMBC in 
the whole women population in China. The aim of this study 
is to accumulate the clinical-pathological features of MMBC 
in Chinese women, which could represent the whole popula-
tion in China during 1999 to 2008. In addition, the alteration 
of clinical-pathological features over the years and the shift  
of geographical distribution of MMBC in China can also be 
addressed from this retrospective cohort study. 

METHODS 

The study is a multicenter retrospective research on prima-
ry breast cancer in Chinese women based in hospitals located 
in seven districts, including North China, Northeast China, 
Central China, South China, East China, Southwest China, 
and Northwest China. One representative hospital was select-
ed from each of the seven areas according to the quality of the 
diagnosis and treatment of breast cancer. Every hospital was 
required to collect data randomly, which should include more 
than 50 cases or equal in any month from March to Decem-
ber during 1999 to 2008, which means a total of no less than 
500 cases to be collected from each hospital over the years.

All cases were collected through the planned questionnaire. 
The data extracted from the cases include personal informa-
tion, basic demographic characteristic, risk factors of breast 
cancer, diagnostic information (including clinical diagnosis 
and imaging diagnosis), treatment information (including 
surgical operation, chemotherapy, radiotherapy, and medical 
therapy), and clinical-pathological features (including patho-
logical report and biomarker status). The quality of these data 
was controlled via clerk training, regular checks and sampling 
5% to 10% case reports randomly to review. This study was 
approved by the Cancer Foundation of China Institutional 
Review Board (IRB approval No. is 20090806205). There were 
no anticipated risks for the enrolled patients; therefore, patient 
consent was not required for the study. All of the collected 
data were preserved on secure database, and only the research 
members have access to them.

The T stage of MMBC is determined by the diameter of the 
largest foci, according to the American Joint Committee on 
Cancer (AJCC) staging recommendations [16]. For MMBC, 
the following regulations should be kept when multiple tumors 
are different in histological or immunohistochemical features: 
the histological sub-type was in accordance with the index  
tumor when the tumors are different in histological sub-type, 

whereas the higher risk sub-type was recorded when the index 
tumor was a low risk sub-type; the grade accorded with the 
highest grade when the deposits differed in the grade; the  
receptor status was considered as receptor-positive when the 
foci were different in the receptor status; the human epidermal 
growth factor receptor 2 (HER2) status was in accordance 
with the higher score when the HER2 status differed in the 
immunohistochemical score [15].

All the statistical analyses were conducted with SPSS version 
16.0 (SPSS Inc., Chicago, USA) to compare the clinical-patho-
logical features of MMBC and those of unifocal breast cancer. 
Chi-square test was used to assess the differences in age, tumor 
size, estrogen receptor (ER) and progesterone receptor (PR) 
status between women with MMBC and unifocal breast can-
cer. For comparison of lymph node metastasis, stage, histolog
ical type, HER2 status, lymphovascular space invasion (LVSI), 
operation and adjuvant treatment, Fisher’s exact test was used. 
The difference of the mean age in MMBC and unifocal breast 
cancer was evaluated by a t-test. All tests were two-sided, and 
p-values equal to or less than 0.05 were justified as statistically 
significant. 

RESULTS

A total of 4,211 patients with breast cancer were collected, 
including 3,768 unifocal breast cancer women, 67 cases with 
MMBC and the other 367 cases whose data were not detailed 
to judge if they were MMBC cases or unifocal breast cancer 
cases. As a result, the 367 cases were excluded from the study. 
The data analysis showed 67 women (1.75%) of the collected 
3,835 breast cancer cases were MMBC patients. The distribu-
tion of demographic, pathology, lymph node metastasis,  
receptor status, and treatments of these women is summarized 
in Table 1. The mean age at diagnosis of women with MMBC 
was 48.19± 11.30 years, which was similar to that of women 
with unifocal breast cancer (48.77± 10.51 years). Compared 
to those with unifocal breast cancer, women with MMBC 
were more likely to have larger tumor size, lymph node  
metastasis (59.70% vs. 45.62%) and stage III to IV (46.26%  
vs. 21.10%), while less likely to have ER positive (26.87% vs. 
49.52%), PR positive (31.34% vs. 50.00%), HER2 receptor 
overexpressed (10.45% vs. 18.39%), LVSI (34.33% vs. 49.36%), 
and stage I to II (46.27% vs. 65.23%). There was no significant 
difference in the distribution of histological types between the 
MMBC and unifocal groups (p> 0.05). Within the 67 women 
with MMBC, 57 (85.07%) had ductal carcinoma, 3 (4.48%) 
had lobular carcinoma and none had mixed ductal carcinoma.

The incidence of MMBC in breast cancer in different areas 
during 1999 to 2008 is summarized in Table 2. The total inci-
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dence of MMBC in breast cancer in 2001 was 3.18%, which 
was the highest in all the 10 years, while the lowest incidence 
was 0.40% occurring in 2008. No obvious regular change on 
the incidence of MMBC by year was observed. Of all the seven 
areas, Northwest China had the highest incidence (8.07%), 
and North China had the lowest, which was just 0.16%. In 
Northwest China, the incidence of MMBC in breast cancer 
was as high as 14.89% in 2001. 

Figure 1 displays the distribution of MMBC patients’ age at 
diagnosis. The peak age of onset of MMBC patients was 40  
to 49 years old, which accounted for 41.79% (28/67), and the 
second largest group was the 50 to 59 years that accounted for 
22.39% (15/67), and the 30 to 39 years group accounted for 
only 14.93% (10/67). In addition, none of the MMBC patients 
was younger than 19 years old, and only 4 women were over 
or equal to 70 years old. The trend of this age shift during 
1999 to 2008 is detailed in Table 3. The percentages of MMBC 
women in both the 30 to 39 and 40 to 49 age groups have 
shown a downward trend during the 10 years. However, the 
50 to 59 age group had an upward trend, which suggests that 
the peak age at onset of MMBC has been gradually increasing.

The treatment of MMBC women with different therapeutic 
strategies was showed in Table 4. Most of MMBC women  
received surgery and postoperative adjuvant therapy. Of the 
67 MMBC patients, 21 (31.3%) had received surgery combined 
with chemotherapy, which was the dominant strategy. Surgery 
only, the second most popular treatment, was offered to 18 
patients (26.9%). There were also 11 patients (16.42%) who 
were treated by surgery, chemotherapy, and radiotherapy. 
Within 4 patients (5.97%) who did not receive surgery, 3  
were located in South China and 1 in East China. Among the 
63 surgical patients, 58 (92.06%) women underwent mastec-
tomy, with only 1 (1.59%) located in Northwest China, where 

Table 1. Comparision of patient demographics and tumor characteristic 
between MMBC and unifocal tumors during 1999 to 2008

Characteristic
MMBC tumors 

(n=67)
No. (%)

Unifocal tumors 
(n=3,768)

No. (%)
p-value

Age (yr) 0.506†

<50 41 (61.19) 2,153 (57.14)
≥50 26 (38.81) 1,615 (42.86)
Mean±SD 48.19±11.30 48.77±10.51 0.654‡ 

LD of palpable tumor (cm) <0.001†

≤2 19 (28.36) 1,186 (31.48)
>2, ≤5 26 (38.81) 1,937 (51.41)
>5 19 (28.36) 321 (8.52)
Unknown* 3 (4.48) 324 (8.60)

LNM (pathology) <0.001§

0 22 (32.84) 1,851 (49.12)
1-3 13 (19.40) 1,022 (27.12)
4-9 16 (23.88) 453 (12.02)
>9 11 (16.42) 244 (6.48)
Unknown* 5 (7.46) 198 (5.25)

Stage <0.001§

0 0 (0.00) 35 (0.93)
I 12 (17.91) 627 (16.64)
II 19 (28.36) 1,831 (48.59)
III 22 (32.84) 716 (19.00)
IV 9 (13.43) 79 (2.10)
Unknown* 5 (7.46) 480 (12.74)

Histological type 0.745§

Ductal 57 (85.07) 3,208 (85.14)
Lobular 3 (4.48) 129 (3.42)
Mixed ductal 0 (0.00) 26 (0.69)
Other 3 (4.48) 256 (6.79)
Unknown* 4 (5.97) 149 (3.95)

ER status <0.001†

Positive 18 (26.87) 1,866 (49.52)
Negative 27 (40.30) 1,373 (36.44)
Unknown* 22 (32.84) 529 (14.04)

PR status <0.001†

Positive 21 (31.34) 1,884 (50.00)
Negative 24 (35.82) 1,355 (35.96)
Unknown* 22 (32.84) 529 (14.04)

HER2 receptors 0.010§

Overexpressed 7 (10.45) 693 (18.39)
Not overexpressed 31 (46.27) 1,939 (51.46)
Uncertain 3 (4.48) 345 (9.16)
Others 0 (0.00) 2 (0.05)
Unknown* 26 (38.81) 789 (20.94)

LVSI 0.022§

Present 23 (34.33) 1,860 (49.36)
Absent 38 (56.72) 1,729 (45.89)
Unknown* 6 (8.96) 179 (4.75)

MMBC=multifocal and multicentric breast cancer; LD=diameter of the larg-
est foci; LNM= lymph node metastasis; ER=estrogen receptor; 
PR=progesterone receptor; HER2=human epidermal growth factor receptor 
2; LVSI= lymphovascular space invasion.
*Unknown cases are not included in the chi-square test, Fisher’s exact test, 
and t-test; †Chi-square test; ‡t-test; §Fisher’s exact test.

Figure 1. The age proportion of multifocal and multicentric breast can-
cer in China during 1999 to 2008.
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there were 38 MMBC patients undertaking breast-conserving  
surgery (Table 5). The conservative surgery has been conducted 
in 2006, and none of MMBC patients have received this surgery 
during 1999 to 2005 (Table 6). 

DISCUSSION

This is the first study that investigates the clinical-pathologi-
cal characteristics of MMBC in women covering most areas 
of China.

The key characteristics of MMBC are established indepen-
dent prognostic factors, including age at diagnosis, the largest 
tumor diameter, pathologic nodal status, histopathological 
grading, histological type, hormone receptor status, HER2 
status, and LVSI [17]. Therefore, improving the cognition of 
clinical and pathological features of MMBC contributes to  
selection of appropriate treatment. Our study addresses that 
in China, compared with unifocal women, MMBC women 
were more likely to be younger, have axillary nodal involve-
ment, larger tumor size and higher stage. The receptor status 

of the two groups was also significantly different, albeit the 
histological types were similar. More recent reports in the 
world have also described the features of the women with 
MMBC [15,18]. Yerushalmi et al. [18] reported that the MMBC 
group was more likely to have axillary nodal involvement, 
LVSI and invasive lobular histology, compared to that of the 

Table 3. The trend in the shift of MMBC patients’ age at onset during 
1999 to 2008

Age (yr)
Year

1999-2001 2002-2005 2006-2008

0-19  0 (0.00)  0 (0.00)  0 (0.00)
20-29  1 (3.85)  2 (8.33)  0 (0.00)

30-39  6 (23.08)  3 (12.50)  1 (5.88)

40-49  12 (46.15)  10 (41.67)  6 (35.29)

50-59  3 (11.54)  4 (16.67)  8 (47.06)

60-69  2 (7.69)  4 (16.67)  1 (5.88)

≥70 2 (7.69)  1 (4.17)  1 (5.88)
Total  26 (100.00)  24 (100.00)  17 (100.00)

All values represent the number of patients and percent in parentheses.
MMBC=multifocal and multicentric breast cancer.

Table 2. The annual incidence of MMBC in breast cancer in different areas during 1999 to 2008

Area
Proportion (%)

Total (%)
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

North China 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.15 0.00 0.00 0.16 
Northeast China 1.05 1.92 0.00 0.00 1.28 0.00 1.33 1.05 0.00 0.00 0.60 
Central China 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.33 1.52 0.00 0.55 
South China 1.67 3.64 5.17 0.00 3.39 0.00 0.00 1.89 2.70 1.33 1.99 
East China 0.00 0.00 0.00 1.96 1.92 1.56 0.00 2.94 0.00 0.00 0.83 
Northwest China 10.64 8.89 14.89 9.09 5.66 9.43 10.20 8.16 1.96 2.22 8.07 
Southwest China 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 
Total (%) 1.74 2.00 3.18 1.47 1.79 1.44 1.48 2.38 0.70 0.40 1.59 

MMBC=multifocal and multicentric breast cancer.

Table 4. The treatment of MMBC in different areas

Treatment
Area 

Total 
North China Northeast China Central China South China East China Northwest China Southwest China

S 0 (0.00) 1 (5.56) 0 (0.00) 1 (5.56) 0 (0.00) 16 (88.89) 0 (0.00) 18 (26.9)
S+C 0 (0.00) 3 (14.29) 3 (14.29) 0 (0.00) 4 (19.05) 10 (47.62) 1 (4.76) 21 (31.3)
S+H 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (100.00) 0 (0.00) 1 (1.49)
S+R 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
S+C+H+R 0 (0.00) 0 (0.00) 0 (0.00) 3 (42.86) 0 (0.00) 3 (42.86) 1 (14.29) 7 (10.45)
S+R+C 1 (9.09) 1 (9.09) 0 (0.00) 3 (27.27) 0 (0.00) 6 (54.55) 0 (0.00) 11 (16.42)
S+C+H 0 (0.00) 0 (0.00) 0 (0.00) 2 (40.00) 0 (0.00) 3 (60.00) 0 (0.00) 5 (7.46)
C+H 0 (0.00) 0 (0.00) 0 (0.00) 1 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (1.49)
C+R 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
C+H+R 0 (0.00) 0 (0.00) 0 (0.00) 2 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 2 (2.99)
C 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (100.00) 0 (0.00) 0 (0.00) 1 (1.49)
Total 1 (1.49) 5 (7.46) 3 (4.48) 12 (17.91) 5 (7.46) 39 (58.21) 2 (2.99) 67 (100.00)

All values represent the number of patients and percent in parentheses.
MMBC=multifocal and multicentric breast cancer; S=surgery; C=chemotherapy; H=hormone therapy; R=radiotherapy.
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unifocal group, while the two groups were similar in terms  
of age, tumor size and grade. More recently, Rezo et al. [15] 
found that women with MF breast cancer were more likely  
to be less than 50 years old, have nodal involvement, a larger 
tumor size and have LVSI, when compared to women with 
unifocal breast cancer, and there were no significant difference 
in histological sub-type, grade, or hormone receptor status 
between these two groups. Of note, a consistent finding of 
these studies, including ours is that MMBC women have a 
higher frequency of axillary node involvement than women 
with unifocal cancer, and some other series have also reported 
a higher risk of pathological axillary nodal involvement for 
women with MMBC [19-24], which suggest that MMBC is 
more biologically aggressive than unifocal breast cancer.

Our reported incidence of MMBC in breast cancer is 1.75%, 
significantly lower than the data (9-75%) reported by the 
studies in other countries [4,13-15], which may reflect the  
differences in the availability of healthcare resources, such as 
the sensitivity of mammography, ultrasound and magnetic 
resonance imaging for detecting multiple malignant foci and 
the level of pathological diagnosis, in addition to the genetic 
background, environmental and social economic factors, as 
well as life style and eating habits. Of note, the incidence of 
MMBC in Northwest China is as high as 8.07%, which is much 
higher than the data of other areas in China, but is close to 
other countries. The possible correlations are yet to be discussed.

This study also identified aging trend of Chinese women 

with MMBC, which was similar to Western women. The  
reasons involved may be due to more Westernized lifestyle of 
Chinese people with globalization and the increasing aging 
population in China. It is noteworthy that the result would 
help to guide the screening of target populations. 

The treatment for MMBC has changed over the years, espe-
cially the surgical treatment. Investigators used to consider 
that MMBC should be treated with mastectomy due to the 
documented unacceptable high rates of local recurrence in 
MMBC women treated with breast conservation. In early  
trials, the local regional recurrence in MMBC women with 
breast conservation ranged from 23% to 40% at a 5-year follow-
up [24-27]. These studies concluded that the risk of local  
recurrence was too high to be accepted, and hence, mastectomy 
was recommended for MMBC population. In contrast, more 
recent studies have proposed breast-conserving surgery to 
MMBC women as long as the principles of negative margins, 
appropriate radiotherapy and acceptable cosmesis are met 
[12,28-30]. These researchers reported a range of local regional 
recurrence from 3% to 5.1% at a 6-year follow-up in MMBC 
women with breast conservation, which was not different 
from the patients with unifocal tumor, and they did not find 
any apparent differences in terms of disease-free survival  
or cosmetic result in comparison of MMBC patients to the 
women with unifocal breast cancer after breast-conserving 
treatment. Therefore, breast-conserving surgery is safe and  
effective for MMBC patients. In our study, most of MMBC 

Table 5. The percentage of surgical procedure of the MMBC in different areas (n=67)

Area Mastectomy Breast conservation No surgery Unknown Total 

North China 1 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (1.49)
N�ortheast China 5 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 5 (7.46)
Central China 2 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 2 (2.99)
South China 6 (50.00) 0 (0.00) 3 (25.00) 3 (25.00) 12 (17.91)
East China 4 (66.67) 0 (0.00) 1 (16.67) 1 (16.67) 6 (8.96)
N�orthwest China 38 (97.44) 1 (2.56) 0 (0.00) 0 (0.00) 39 (58.21)
S�outhwest China 2 (100.00) 0 (0.00) 0 (0.00) 0 (0.00) 2 (2.99)
Total 58 (86.57) 1 (1.49) 4 (5.97) 4 (5.97) 67 (100.00)

All values represent the number of patients and percent in parentheses.
MMBC=multifocal and multicentric breast cancer.

Table 6. The percentage of surgical procedure of the MMBC in different years

Procedure 
Constituent ratio 

Total 
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Mastectomy 7 (12.07) 6 (10.34) 11 (18.97) 4 (6.90) 5 (8.62) 6 (10.34) 6 (10.34) 8 (13.79) 3 (5.17) 2 (3.45) 58 (86.57)
Breast conservation 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (100.00) 0 (0.00) 0 (0.00) 1 (1.49)
No surgery 0 (0.00) 1 (25.00) 1 (25.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 2 (50.00) 0 (0.00) 0 (0.00) 4 (5.97)
Unknown 0 (0.00) 0 (0.00) 0 (0.00) 1 (25.00) 2 (50.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (25.00) 0 (0.00) 4 (5.97)
Total 7 (10.45) 7 (10.45) 12 (17.91) 5 (7.46) 7 (10.45) 6 (8.96) 6 (8.96) 11 (16.42) 4 (5.97) 2 (2.99) 67 (100.00)

All values represent the number of patients and percent in parentheses.
MMBC=multifocal and multicentric breast cancer.
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patients underwent mastectomy and only one received breast-
conserving treatment, the possible reason could be that the 
breast of Chinese women is much smaller than that of the 
Western population; therefore, it is very difficult to reach  
an ideal cosmetic result if enough breast tissue is surgically  
excised from Chinese MMBC patient in order to achieve the 
negative margin. Just because of this, mastectomy is still recom-
mended to Chinese MMBC patients instead of breast conser-
vative surgery.

Most of MMBC patients in our study received surgery and 
postoperative adjuvant therapy, such as chemotherapy, endo-
crine therapy and radiotherapy, which are consistent with the 
treatment of unifocal breast cancer. When it comes to breast 
cancer, surgery combined with integrated adjuvant treatment 
is obviously better than surgery alone; therefore, appropriate 
adjuvant therapy after surgery has already become an interna-
tional consensus, so as to MMBC.   

This is a retrospective study, and therefore, some limitations 
need to be addressed. Firstly, we failed to collect the follow-up 
data of the patients. Without the follow-up, we cannot compare 
the locoregional control, disease-free survival, and overall  
survival between MMBC patients and those with unifocal  
disease. Therefore, we cannot assess whether MMBC patients 
have an inferior outcome in China. We also failed to analyze 
independent prognostic factors of Chinese women with 
MMBC due to the lack of follow-up data. Secondly, part of the 
data we have collected are short of accuracy, which might not 
comprehensively reflect the characteristics of Chinese women 
with MMBC. Despite the above limitations, we still reckon that 
these data are of important clinical interest because only a few 
papers with limited number of cases have been reported on 
this subject in China up to now. 

In conclusion, in China, the incidence of MMBC in breast 
cancer is significantly lower than that in Western countries. 
The peak age at onset of MMBC is 40 to 49 years old and has 
been gradually increasing during 1999 to 2008. Compared to 
unifocal breast cancer, MMBC is biologically more aggressive. 
The main treatment for MMBC is surgery in combination 
with postoperative adjuvant therapy; of note, in China, most 
MMBC women undergo mastectomy instead of breast conser-
vation surgery, which has not been extensively received so far. 
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