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Abstract: Background: To analyze the clinical and molecular characteristics, as well as pathologic diagnosis and 
treatment of lung tumors that spread to the breast in 22 Chinese patients. Materials and methods: A systematic 
literature search of PubMed, Embase, ScienceDirect, Chinese National Knowledge Infrastructure (CNKI), Chinese 
Science and Technology Journal Database and Wanfang Databases was conducted to identify the related studies 
published before March 31, 2020. A case of a 64-year-old man who underwent pneumonectomy and who was even-
tually diagnosed with a breast lump 5 years after surgery at our hospital, was also included in the present study. 
We analyzed the clinical and immunohistochemical characteristics from these case reports. Results: The analysis 
totally incorporates 21 case reports and our own case, covering 22 subjects. Among all cases we found 11 adeno-
carcinomas, 7 small-cell carcinomas, and 4 squamous carcinomas. In addition, most of metastatic breast masses 
were located below or near the nipple, rather than in the outer quadrant. The results of immunohistochemistry 
mostly showed triple negative breast cancers. Conclusion: A lung cancer patient with a breast tumor should suggest 
the possibility of metastasis. It is extremely difficult to distinguish secondary breast cancer from primary simply 
through medical observation and pathologic testing. Additional immunohistochemical examinations are necessary 
to avoid delays in diagnosis and treatment.
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Introduction

Breast cancer (BC) is the most commonly diag-
nosed cancer and the leading cause of cancer 
death among females worldwide. According to 
available statistical data, 1.7 million new cases 
of BC and 521,900 deaths occurred in 2012 
worldwide [1]. In recent years, the incidence of 
BC in China has rapidly increased, accounting 
for 11.2% of all new cases and 9.6% of all can-
cer-related deaths among all BC cases world-
wide [2].

Metastases to the breast from extramammary 
carcinoma are rare, especially those deriving 
from lung cancer [3, 4]. In the following study 
we performed a secondary analysis of baseline 
data collected from 21 cases with secondary 
breast metastasis deriving from lung cancer 
that have been reported in China, including  

one additional case from our medical record. 
Furthermore, we analyzed the clinical and 
molecular characteristics of those tumors, whi- 
ch were different from primary breast carci- 
noma.

Materials and methods

This study was based on a secondary analysis 
of baseline data collected from cases with  
secondary breast metastasis that have been 
reported in China. All cases were retrieved  
from PubMed, Embase, ScienceDirect, Chinese 
National Knowledge Infrastructure (CNKI), Chi- 
nese Science and Technology Journal Data- 
base and Wanfang Databases. The following 
texts and keywords were searched: “lung can-
cer”, “lung tumor”, “lung carcinoma”, “lung neo-
plasm”, “breast cancer”, “metastatic to breast”, 
“secondary breast cancer”, “malignant tumor of 
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breast”. Cases of lung carcinoma that had 
metastasized to the breast were selected. 
Finally, twenty-two cases were retained, includ-
ing a case of 64-year-old man who underwent 
pneumonectomy and who was eventually diag-
nosed with a breast lump 5 years after surgery 
at our hospital. 

Previous reports provided information about 
the disease, including age, sex, mass size, 
metastasis of lymph nodes, tumor location, 
and histologic type of lung cancer. Additionally, 
some reports provided immunohistochemical 
analysis, which included lineage-specific immu-
nohistochemical markers for lung carcinoma 
and breast cancer biomarkers, like thyroid tr- 
anscription factor-1 (TTF-1), estrogen receptor 
(ER), and progesterone receptor (PR). The cli- 
nical features, hormone receptor status and 
HER2 status were analyzed in a total of 22 
patients individually and as a group. 

Results

Among the presented tumor types, we found 
11 adenocarcinomas, 7 small-cell carcinomas, 
and 4 squamous carcinomas. The age at diag-
nosis of the breast lesion ranged between 30 
and 79 with a mean age of 51 years. Seven- 
teen cases were female and 5 were male. The 
clinical features of patients are analyzed and 
shown in Table 1. Breast masses at presen- 
tation ranged between 1.0 and 5.0 cm in size. 
Eighteen cases had some solitary metastatic 
deposits in the breast, while only 4 had bilater-
al breast involvement. Unlike primary breast 
cancer, the tumors of secondary breast cancer 
were mostly located in the superficial part  
and around the nipple, but not in the most  
common area, i.e. upper quadrant. Two pati- 
ents showed inflammatory breast cancer. Lym- 
ph node metastasis were observed in 10 cas- 
es; among these patients, 8 presented with 
axillary metastasis. In addition, most patients 
had non-lymph node involvement. Twelve cases 
presented with a breast lump with no history  
of lung malignancy. Sixteen of 22 patients had 
extensive metastasis to bone, brain, liver and 
other multiple organs around the time of dis-
covery of the breast mass. 

Since different treatment methods are used  
for primary and secondary breast cancer, their 
prognosis is also different [5]. Eleven of 22 
patients had data related to survival period 

from breast metastasis to death (11 patients 
had no available information on survival period 
in their case reports). The outcome in second-
ary breast cancer was poor and all 11 patients 
died within 1 year of presentation. Median sur-
vival time was 4.0 months (range: 0.5-11.8). 
Multiple factors such as metastasis to other 
organs around the time of discovery of the 
breast mass and the lack of correct and effec-
tive treatments, all led to the extremely nega-
tive prognosis.

Discussion

Primary lung cancer can cause development of 
distant metastasis. The most common sites 
include liver, bone, and brain. However, estab-
lishing an accurate diagnosis for lung tumors 
that spread to the breast is extremely challeng-
ing [6-9]. Since they are so rare, breast exami-
nation such as ultrasonic testing and mammog-
raphy are not used as a review index for lung 
cancer, which might result in misdiagnosis  
[10]. The presence of breast mass in the super-
ficial area around the areola, and non-axillary 
lymph node involvement with or without prior 
lung malignancy, should direct the pathologist 
to consider a metastasis.

It is not possible to distinguish secondary 
breast cancer solely by clinical manifestations, 
clinical signs, and imaging examination. Never- 
theless, in most instances, pathology and im- 
munohistochemistry are required to identify a 
secondary lump and confirm the primary site  
of the tumor [11, 12]. Patient 22 (Table 1) was 
diagnosed with a breast lump 5 years after sur-
gery. Briefly, his upper left lobectomy and lymph 
node were surgically removed, and histopatho-
logic analysis showed a level 2 adenocarcino-
ma, 3.0 cm*2.5 cm in size. Two lymph nodes  
of the carina were shown to be associated wi- 
th cancer. Five years later, the patient sought 
medical attention for a mass in the left bre- 
ast. Breast lump pathological analysis showed 
(poorly differentiated) carcinoma (Figure 1A 
and 1B). Next, the immunohistochemical an- 
alysis of the breast tumor was conducted to 
identify the source and molecular phenotype  
of cancer. Immunohistochemistry showed EMA 
(+) (Figure 1C) CEA (+) (Figure 1D), and CK7 (+) 
(Figure 1E), which indicated that the breast 
tumor was the source. CKH (-) (Figure 2A) and 
TTF-1 (+) (Figure 2B) are used for the diagnosis 
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Table 1. Clinical features of 22 cases of lung tumors that spread to the breast

NO. Sex/Age 
(years)

Histology of lung 
cancer

As the 
first 

symptom

Location of the 
breast mass Size (cm)/Boundary Lymph node me-

tastasis

Unilateral 
or Bilat-

eral

Other meta-
staticsites

Immunohistochem-
istry

Survival time 
after breast me-

tastasis (months)
1 Female/32 Adenocarcinoma Yes Below the nipple 3.0×3.0/Not clear Supraclavicular lymph 

nodes
Unilateral Bone NA 4.0

2 Male/74 Squamous carcinoma Yes NA 5.0×5.0/Clear (-) Unilateral (-) NA 0.5

3 Female/49 Adenocarcinoma Yes Non-apparent mass Inflammatory breast 
cancer

NA Unilateral Mediastinal, 
Pleural

NA 3.6

4 Female/54 Adenocarcinoma No Near the nipple 1.9×3.8/Not clear Axillary lymph nodes Unilateral Lung ER (-) PR (-) HER2 (3+) 
Ki67 (+20%)

NA

5 Female/45 Squamous carcinoma Yes Near the nipple 4.0×4.0/Not clear Supraclavicular lymph 
nodes

Unilateral (-) NA NA

6 Female/48 Small-cell carcinoma Yes Left: Near the nipple
Right: Near the nipple

Right: 5.0×5.0/Clear (-) Bilateral Waist subcuta-
neous

NA NA

7 Female/46 Adenocarcinoma Yes NA NA/Clear (-) Unilateral Bone ER (+) PR (-) TTF-1 (+) 4.6

8 Female/68 Adenocarcinoma Yes NA NA/Clear Axillary lymph nodes Unilateral Bone ER (-) PR (-) HER2 (-) 
TTF-1 (+)

4.9

9 Female/37 Small-cell carcinoma No Upper quadrant 1.1×1.2/Clear Axillary and Supracla-
vicular lymph nodes 

Unilateral Mediastinal NA NA

10 Female/38 Small-cell carcinoma No Below the nipple 3.0×4.0/NA Axillary and Supracla-
vicular lymph nodes

Unilateral Mediastinal, 
Ovary

NA NA

11 Male/79 Adenocarcinoma Yes Upper quadrant 2.0×2.0/Not clear Axillary lymph nodes Unilateral Bone NA NA

12 Female/37 Small-cell carcinoma No Right: Near the nipple
Left: Upper quadrant

Left: 1.9×1.6/Not clear Axillary lymph nodes Bilateral (-) NA 4.0

13 Female/30 Adenocarcinoma Yes Near the nipple 3.0×2.0/Not clear (-) Unilateral Bone, Liver ER (-) PR (-) HER2 (-) 
TTF-1 (+++)

10.5

14 Female/38 Small-cell carcinoma Yes Extramammary 
inferior quadrant

3.0×3.0/Not clear (-) Unilateral (-) ER (-) PR (-) HER2 (-) NA

15 Male/53 Small-cell carcinoma Yes Right: Upper quadrant
Left: Upper quadrant

Right: 1.0×1.0/Not clear
Left: 3.0×3.0/Not clear

Axillary lymph nodes Bilateral Bone, Brain NA NA

16 Female/63 Squamous carcinoma No Near the nipple 3.0×2.0/Clear (-) Unilateral Brain NA NA

17 Male/62 Squamous carcinoma No Near the nipple 3.3×3.0/Clear (-) Unilateral (-) ER (-) PR (-) HER2 (-)
CKH (+)

NA

18 Female/55 Small-cell carcinoma No Near the nipple Left: 1.0×1.0/Not clear
Right: 3.0×4.0/Not clear

NA Bilateral (-) NA NA

19 Female/46 Adenocarcinoma No Non-apparent mass Inflammatory breast 
cancer

(-) Unilateral Bone ER (-) PR (-) HER2 (-)
TTF-1 (+)

3.0

20 Female/56 Adenocarcinoma No NA NA/Clear Axillary lymph nodes Unilateral Bone, Pleural ER (-) PR (-) HER2 (-)
TTF-1 (+)

0.8

21 Female/63 Adenocarcinoma Yes NA NA/Clear (-) Unilateral Pancreas ER (-) PR (-) HER2 (-)
TTF-1 (+)

11.8

22 Male/64 Adenocarcinoma No Near the nipple 2.0×2.0/Clear (-) Unilateral Bone, Lung ER (-) PR (-) HER2 (+)
TTF-1 (+) Ki-67 (10%+)

1.3 

NA: not available (not provided or unknown).
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of metastatic adenocarcinoma. As a molecular 
marker for breast, immunohistochemistry 
revealed that tumor was ER negative (Figure 
2C), PR negative (Figure 2D), and HER2 (+) 
(Figure 2E). 1.3 months from the discovery of 
the breast metastases, the patient died of 

group can benefit from systemic chemotherapy 
for primary breast cancer [16].

Patients with secondary breast cancer can 
benefit from systemic comprehensive treat-
ment for primary tumors. Preclinical studies 

Figure 1. Histopathologic features of metastatic breast tumor from case 
22. (A, B) Hematoxylin and eosin staining of breast tumor tissues confirmed 
the presence of (poorly differentiated) carcinoma (100× magnification and 
400× magnification, respectively). (C-E) Positive expression of EMA (C), CEA 
(D), and CK7 (E) in the cytoplasm; 400×.

Figure 2. Molecular characteristics of metastatic breast tumor from case 
22. A. Negative staining for CKH. B. Positive expression of TTF-1. C. Positive 
expression of ER. D. Negative staining for PR. E. Weak but positive expres-
sion of HER2. 400×.

heart failure caused by severe 
pulmonary infection. It was 
not possible to exclude tumor-
related death.

Positive expression of CEA, 
EMA, and CK7 suggested that 
the metastatic lesion is the 
source of epithelial tissue. 
Nevertheless, negative CKH, 
which labelled as squamous 
cell tumor, excluded squa-
mous epithelium as a source. 
TTF-1 is a tissue-specific tran-
scription factor expressed in 
lung and thyroid epithelial 
cells [13, 14]. TTF-1 can dis- 
tinguish lung adenocarcinoma 
from squamous cell carcino-
ma, and thus is very useful  
for the diagnosis of metasta- 
tic adenocarcinoma. Among 
22 cases included in this 
study, only 10 had IHC done  
at the time of diagnosis, and  
9 patients were ER and  
PR negative. Adenocarcinoma 
was found in one ER (+) 
patient. In addition, there  
were 8 HER2 negative or  
weak positive cases, which 
further suggested that most  
of the secondary breast me- 
tastases from lung cancer 
have a triple negative breast 
cancer phenotype. The above 
results are consistent with 
previous findings [15]. Most  
of these patients were non-
hormone dependent, and had 
different clinical features and 
molecular phenotypes from 
primary breast cancer, which 
is an important theoretical 
basis for creating treatment 
strategies for patients with 
secondary breast metastases, 

since there is no clinical evi-
dence to indicate that this 
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have suggested that surgical removal of a pri-
mary tumor may accelerate the progress of 
metastasis, so intervention could even be det-
rimental. Evidence shows that routine use of 
surgery for the primary lesion in patients with 
demonstrable metastatic disease does not re- 
sult in prolonged survival [17]. Nevertheless, 
can patients with metastatic tumor benefit 
from the surgical removal of the metastatic 
mass? Studies have shown that radical surg- 
ery for secondary breast cancer does not lead 
to prolonged survival, while local excision or 
radiotherapy can lead to local control and im- 
provement of symptoms [18, 19]. It is essen- 
tial to avoid unnecessary mastectomy and to 
proceed with timely systemic treatment accord-
ing to the histologic type of primary tumor [20, 
21]. Among these case reports, 2 patients we- 
re treated with chemotherapy based on plati-
num; one received pemetrexed and cisplatin, 
while the other one received a chemotherapy 
regimen of cyclophosphamide, doxorubicin and 
cisplatin. Results of scans demonstrated bre- 
ast target lesions PR. The total survival period 
was not reported. Conversely, the patient died 
1.3 months from the discovery of the breast 
metastases, since he did not receive an effec-
tive systemic treatment after the operation, 
which may also be related to the lack of timely 
cure.

Conclusion

Lung cancer rarely metastasizes to the breast. 
Though rare, it should not be ignored, especi- 
ally in large populations. The imaging and 
pathologic examination of the breast mass are 
essential to avoid an incorrect diagnosis and 
unnecessary surgery. Accordingly, immunohis-
tochemistry is valuable. Early diagnosis and 
correct treatment are very important for pro-
longing the survival time of patients with bre- 
ast metastases.
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