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Background: It remains unclear whether surgical resection of in-breast metastasis from extramammary 
malignancies would improve survival.
Methods: There were 29 cases including 25 cases reported by 24 studies and 4 unreported cases from 
PUMC Hospital in this individual patient data (IPD) meta-analysis. The clinicopathological characteristics 
and overall survival (OS) were compared. The subgroup of patients who might potentially benefit from 
surgical resection of the metastatic lesion to the breast was identified.
Results: The breast symptoms were 22 lumps (75.9%), 4 huge mass (13.8%), 3 inflammatory changes 
(10.3%), 1 ulceration (3.4%) and 1 non-palpable lesion (3.4%). There were 2 male patients (6.9%) with 
breast metastasis and 3 female patients (10.3%) with bilateral breast metastasis. The primary malignancy sites 
included 10 gastrointestinal (34.5%), 7 lung (24.1%), 4 urogenital (13.8%) and 3 trunk and limbs (10.3%). 
Adenocarcinoma (48.3%) was the commonest pathology. Twelve patients (41.4%) had metastases only to 
the breast. Seven breast metastases (24.1%) were diagnosed simultaneously with the primary malignancies, 
and 2 breast metastases (6.9%) were detected before the primary. The 12-month OS rate was 55.2% and the 
median survival was 5 month (1–60 months). Sixteen patients (55.2%) received surgical resection of the in-
breast metastases, and their OS was not significantly different from those biopsy-only patients.
Conclusions: Surgical resection of metastases to the breast from extra-mammary malignancies could 
achieve similar survival outcome compared to patients who only received core needle biopsy, with potential 
of improving the quality of life for patients with breast ulceration, huge mass and inflammatory changes.
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Introduction

Secondary neoplasms of the breast comprised 3% of the 
breast tumors and the majority were metastases from the 
contralateral breast (1-3). Non-hematological metastasis to 
the breast was approximately 0.3–0.4% of contemporary 
malignant mammary tumors (1,3,4). It remains controversial 
whether surgical resection of either the primary tumor 
or the metastatic site would improve patients’ survival 
outcomes. Retrospective and population-based studies 
had shown that primary surgery would be associated with 
improved survival in stage IV breast cancer, in asymptomatic 
colorectal cancer and even in male stage IV breast (5-8). In 
prospective randomized trials, primary surgery might be 
beneficial in selective patients with conflicting evidence. 

Surgical resection of liver metastatic lesions has been 
widely accepted for with liver metastases from colorectal 
cancer and neuro-endocrine tumors (9,10). Hepatic 
resection for liver metastases from breast cancer before 
progression of disease even with chemotherapy might result 
in better outcomes of selected patients or allow time off 
from systemic chemotherapy (11,12). However, it remains 
unclear whether the surgical resection of metastasis to the 
breast from extra-mammary malignancies would improve 
survival outcome.

Methods

Patients and clinicopathological characteristics 

The individual patient data (IPD) meta-analysis was 
performed according to the method previously reported 
(13,14). There were 129 abstracts identified during 2009–2016  
by searching the PubMed by searching with keywords such 
as “metastasis to the breast”, “extra-mammary malignancy”, 
“in breast metastasis”, “secondary neoplasms of the breast” 
and “extra-mammary cancer metastatic to the breast”. 
Twenty-one duplicates were excluded after screening by 
the content of abstracts. Thirty-five irrelevant studies were 
excluded after eligibility evaluation, and 49 studies without 
therapeutic or survival information were also excluded. 
There were 25 cases reported by 24 studies and 4 previously 
unreported cases from PUMC Hospital (altogether 29 cases)  
included. The clinicopathological characteristics and 
overall survival (OS) by 4 and 12 months were compared 
respectively among all patients and several subgroups 
of patients. Patients who might potentially benefit from 
surgical resection of the metastatic lesion to the breast were 
identified (Figure 1).

Statistical analysis

The OS time was defined as the time from the date 
of diagnosis of breast metastasis from extra-mammary 
malignancy to death. OS were analyzed by the Kaplan-
Meier curve method, and were compared by means of 
the log rank test for all patients and each subgroup. The 
significance threshold was set at P<0.05. All analyses 
were conducted using SPSS software, version 18.0 (SPSS,  
Inc. Chicago, IL, USA)

Results

Descriptive information of the study cohort

There were 25 cases reported by 24 studies and 4 previously 
unreported cases from PUMC Hospital (altogether 
29 cases) included in this IPD meta-analysis (Figure 1 
and Table 1). The breast symptoms included 22 lumps 
(75.9%), 4 huge mass (13.8%), 3 inflammation (10.3%), 
1 ulceration (3.4%) and 1 non-palpable lesion (3.4%). 
There were 2 male patients (6.9%) with breast metastasis 
and 3 patients with bilateral breast metastasis (10.3%). 
The primary malignancies included 10 gastrointestinal 
tract (34.5%), 7 lung (24.1%), 4 urogenital (13.8%) and 
3 trunk and limbs (10.3%) and adenocarcinoma (48.3%) 
was the commonest primary pathology. There were 12 
patients (41.4%) with breast as the only distant metastases. 
Seven (24.1%) patients’ breast metastases were diagnosed 
simultaneously with the primary malignancies, and 2 (6.9%) 
breast metastases were detected before the primary. Sixteen 
patients (55.2%) received surgical resection of the in-
breast metastases, including 14 extended lumpectomies,  
2 mastectomies and 5 sentinel lymph node biopsies.

Comparison of OS among all patients and subgroups of 
patients

The 12-month OS rate was 55.2% and the median survival 
was 5 months (1–60 months). The comparison of OS 
events by 4, 6, 9 and 12 months among different subgroups 
of patients showed that the 4-month OS events were 
different among different pathology of the primary cancer 
(P=0.016) and between whether there were other extra-
mammary metastases (P=0.007) (Table 2). Patients with 
primary adenocarcinoma and with only in-breast metastasis 
showed less OS events compared to patients with sarcoma, 
melanoma or other primary cancer pathology and to 
patients with systemic metastases during the first 4 months 
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Figure 1 Diagram of the research design. There were 129 research abstracts identified from January, 2009 to October, 2016 by searching 
the PubMed database with keywords such as “cancer metastasize to the breast”, “malignancy metastasis to the breast” and “metastasis in 
the breast from extramammary malignancies”, and with the searching of “similar articles” on the PubMed website. Twenty-one duplicates 
of studies were excluded and the remaining 108 abstracts were screened by the study contents. After another 35 irrelevant studies were 
excluded, there were 73 articles further assessed for eligibility. Forty-nine studies were excluded including 26 studies without sufficient 
surgical and other therapeutic information, and 23 studies without survival and follow-up data. The 25 cases reported by the 24 studies with 
another 4 cases from PUMC Hospital (altogether 29 cases) with sufficient information of surgical treatment and survival were included in 
this IPD meta-analysis. The OS by different follow-up time (by 4, 6, 9 and 12 months) and clinicopathological factors were compared.

(Figure 2). However, there was no significant difference 
between these two subgroups of patients if the comparison 
was performed by 12 months (Figure 2). The comparison of 
12-month OS between patients received surgical resection 
of the in-breast metastatic lesion and those without surgery 

showed no significant difference in survival outcomes 
among all patients and subgroups of patients, regardless of 
whether the in-breast metastasis was found before or after 
the primary malignancy, and of whether breast was the only 
distant metastasis site (Figure 3). 
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Table 2 Comparison of the number of OS events by clinicopathological factors of the cases with malignancy metastasize to the breast

Factors
Patients 

(No.) 

Follow up time (months)/number of events (No.)

4 m 6 m 9 m 12 m

No. Pa No. P No. P No. P

Age 0.365 0.328 0.427 0.427

<40 7 2 3 3 3

40–59 18 5 6 7 7

≥60 4 2 3 3 3

Gender 

Male 2 0 0.338 1 0.840 1 0.777 1 0.777

Female 27 9 11 12 12

Primary tumor location 0.181 0.625 0.581 0.581

Respiratory 7 2 3 4 4

Digestive 10 1 3 3 3

Urogenital 4 3 1 3 3

Trunk & limbs 3 2 1 2 2

Other 5 1 3 1 1

Pathology 0.016 0.102 0.098 0.098

Adenocarcinoma 14 1 4 5 5

Sarcoma 3 2 2 2 2

Melanoma 2 2 2 2 2

Other 7 1 1 1 1

Breast symptoms NA 0.786 0.546 0.546

Lump 26 9 11 11 11

Inflammatory 3 0 1 2 2

Breast laterality NA 0.372 0.344 0.344

Unilateral 26 9 12 13 13

Bilateral 3 0 0 0 0

Breast focality 0.482 0.883 0.756 0.756

Unifocal 21 8 10 10 10

Multifocal 3 0 1 1 1

Inflammatory 3 1 1 2 2

Breast surgery 0.163 0.227 0.377 0.377

No 13 2 3 4 4

Yes 16 7 9 9 9

Other metastasis 0.007 0.077 0.154 0.154

No 12 0 3 4 4

Yes 17 9 9 9 9

Diagnostic interval 0.568 0.945 0.603 0.603

Breast after primary 20 7 8 8 8

Simultaneously 7 2 4 5 5

Breast before primary 2 0 NA NA NA
a, P values were calculated using log-rank test. Bold type indicates statistical significance. NA, not available.
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Figure 2 Kaplan-Meier survival curves for the comparison of OS among patients with different pathology of primary cancer and between 
patients with or without other metastatic sites. (A,B) for comparison of OS by 4- and 12-month follow-up time among patients with different 
primary cancer pathology; (C,D) for comparison of OS by 4- and 12-month follow-up time among patients with or without other metastatic 
sites. P values were calculated using log-rank test. OS, overall survival.
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Discussion

Extramammary non-hematological metastasis to the breast 
comprised 0.3–0.4% of malignant breast tumors (1,4). On 
one hand, surgical resection of primary tumor of metastatic 
breast cancer is associated with favorable outcomes among 
selective patients in prospective randomized trials as well 
as in retrospective and population-based studies (5,7,8). On 
the other hand, surgical resection of liver, lung and even 
bran metastatic lesion might also be beneficial in certain 
primary cancers and in selective patients (9,10,39,40). It 
remained unclear whether surgical management of in-
breast metastasis from extra-mammary malignancies would 
improve survival outcome.

The commonest primary malignancy site developing 
in-breast metastases was the gastrointestinal tract (34.5%) 

with lung (24.1%) as the second, while the commonest 
pathology of primary was adenocarcinoma (48.3%). A large 
series of intramammary metastases of 280 cases from Abbas et al.  
showed that the three commonest primary malignancies as 
melanoma (17.5%), ovarian carcinoma (14.6%) and lung 
cancer (14.3%) (3), while another large series of 169 cases 
from Williams et al. showed as skin (39.6%), respiratory 
(24.3%) and gynecological (14.2%) cancers (41). The 
metastases to the breast could either be multifocal (10.3%) 
or be bilateral cancers (10.3%). Interestingly, there were 
2 males colorectal cancer patients with metastasis to the 
breast, which was also reported by Zhou et al. and Luo et al. 
(2,42). Because in-breast metastasis might be misdiagnosed 
with breast cancer especially when it was found before 
the primary malignancy, as 2 cases (6.9%) were reported 
in this study and one of them underwent bilateral 
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Figure 3 Kaplan-Meier survival curves for comparison of OS between patients received surgical resection of the metastatic tumor in 
the breast and those without surgery. The comparison was performed in all patients (A); in patients with adenocarcinoma as the primary 
malignancy (B); in patients whose breast metastasis was found before the primary cancer (C); in patients whose breast metastasis was detected 
after the primary cancer (D); in patients with metastasis only to the breast (E); and in patients with systemic metastasis other than metastasis 
in breast (F). P values were calculated using log-rank test. OS, overall survival.
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mastectomies + sentinel lymph node biopsies (18,38). In 
12–31% of cases metastases to the breast they have been 
reported as the first finding leading to a diagnosis of an 
extramammary cancer.

The median OS of metastases to the breast from 
extramammary solid tumors was 9.2–24 months (2,41,42). 
Study from Williams et al. showed better survival among 
patients who underwent surgical resection for in-breast 
metastases (41). In our study the 12-month OS rate was 
55.2%, and the median survival was 5 month (1–60 months).  
In all patients as well as in all subgroups of patients, surgical 
resection of the metastatic lesion in the breast could 
achieve similar prognostic outcome in terms of 12-month 
OS. Considering breast local symptom such as huge mass 
(13.8%), inflammation (10.3%) and ulceration (3.4%) 
might compromise the patients’ quality of life, surgical 
management could potentially improve selective patients’ 
quality of life and achieve 12-month OS non-inferior to 
those patients without surgery. 

Our study had several limitations. Firstly, the PubMed 
database searching might not find all studies suitable for 
this IPD analysis. Secondly, it was a retrospective IPD 
study with very limited number of cases and short follow-
up time. Since the individual patient’s surgical and survival 
information from large case series was usually unavailable, 
cases included in this IPD analysis were usually from 
case reports, resulting in selection bias. Thirdly, patients 
included in this study were from all over the world thus 
might be treated quite differently and the OS was acquired 
from different studies instead of direct follow-up of the 
patients. Fourthly, also due to the limited number of 
included cases, Cox analysis could not be performed to 
identify the OS related prognostic factors.

In conclusion, surgical resection of metastases to the 
breast from extra-mammary malignancies could achieve 
similar survival outcome compared to patients who only 
received core needle biopsy, with potential of improving the 
quality of life for patients with breast ulceration, huge mass 
and inflammatory changes.
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