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Abstract

Breast metastasis originating from non-mammary tumors is an uncommon event accounting
for 0.5-6.6% of all breast neoplasms. The primary malignancies that reportedly metastasize
to the breast most frequently are hematologic malignancies, such as leukemia and lymphoma
and malignant melanoma. Breast cancer metastasis resulting from a primary lung neoplasm
is significantly less commonly described in the literature. Herein, we present the unusual case
of a patient with metastatic disease to the breast from a primary lung tumor.
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Introduction

Primary breast cancer represents the most common malignancy in women and the
second leading cause of cancer-related death after lung cancer [1]. Nevertheless, metastases
from other primary cancer sites are rare. Since the first report of a breast metastasis [2], a
variety of neoplasms have been reported to metastasize to the breast, including malignant
melanoma, lymphoma, lung, ovary, prostate, kidney, stomach, ileum, thyroid, and cervical
cancer [3-5]. Despite being reported rather scarcely, metastatic disease to the breast repre-
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Fig. 1. Pathology features of breast metastasis: H&E staining (a), membrane CD56 staining (b), chromo-
granin staining (c), ER staining (d), Ki67 staining (e), PR staining (f), synaptophysin staining (g), and TTF-1
staining (h).

sents an important diagnostic issue because medical management is different compared to a
primary breast tumor.

Breast metastases from lung cancer have been rarely reported in the literature. Interest-
ingly, differential diagnosis of breast metastasis might be perplexing when the pathology
report is consistent with adenocarcinoma, because it could be mistaken for a primary triple-
negative breast tumor.

Herein, we report an unusual case of a patient who presented with neuroendocrine
carcinoma of the lung and a synchronous breast nodule that was shown to be a metastasis
from her primary lung tumor.

Case Report

A 42-year-old female smoker with a history of a limited-stage small cell lung cancer of
the right middle lobe in remission, for which she had previously received chemotherapy with
cisplatin-etoposide and radiotherapy in 2017, presented at the Oncology Unit in January
2020 with mild dyspnea and chest pain. She had undergone a CT scan of the lung that showed
a new lesion at the right hilum and right pleural effusion. The patient underwent new bron-
choscopy that revealed a neuroendocrine carcinoma with immunohistochemical markers
consistent with the previous small cell carcinoma (CD56 (+), chromogranin (+), synapto-
physin (+), thyroid transcription factor-1 - TTF-1 (+), Ki67: 40%).

In addition, the patient complained of a left breast mass of a 5-month duration and
therefore was referred to the Breast Unit. On examination, there was a small solid palpable
mass in the upper outer quadrant of her left breast. Axillary and supraclavicular lymph nodes
were not palpable. Ultrasonography showed a hypoechoic solid nodule 3 cm in the left breast,
and the patient underwent a core needle biopsy. Pathology revealed a malignant neoplasm
with morphological and immunohistochemical characteristics (CD56 (+), chromogranin (+),
synaptophysin (+), TTF-1 (+), Ki67: 70%, ER (=), PR (-)) suggestive of a neuroendocrine
carcinoma (shown in Fig. 1).

Additional staging with CT scans of the brain/abdomen and bone scan demonstrated
osseous metastases, and the patient was started on chemotherapy in combination with anti-
PD-L1 inhibitor.

KARGER

1282



Case Re ports Case Rep Oncol 2020;13:1281-1284
H DOI: 10.1159/000510936 © 2020 The Author(s). Published by S. Karger AG, Basel
In OnCOIOQy www.karger.com/cro

Economopoulou et al.: Breast Metastasis from Lung Cancer

Discussion/Conclusion

Liver, bones, adrenal glands, and brain are usually the most common sites of metastases
from primary lung cancer. In contrast, breast metastases are extremely rare, accounting for
0.6-6.6% of breast tumors [6, 7]. Several tumors can cause metastases to breast tissue
including hematologic malignancies, malignant melanoma, rhabdomyosarcoma, and lung
malignancies [8]. Dissemination can occur via lymphatic and hematologic routes [9, 10].
Hematologic metastases most commonly appear as palpable single masses that do not display
skin changes or nipple discharge [9].

Herein, we present an unusual case of a patient with recurrence of a lung neuroendocrine
carcinoma that presented with a breast metastasis. Breast metastases from a primary lung
tumor have been reported since 1977 [11]. In 2003, Bartella et al. [12] described a case of a
65-year-old female that presented with a synchronous single-breast metastasis originating
from a small cell carcinoma of the mediastinum. Shukla et al. [13] reported two cases of
40-year-old women with small cell lung carcinomas metastatic to the breast; in one case, the
primary lung tumor was detected later. Lee [14] reported a series of breast metastases and
included two young women with small cell carcinoma that developed breast masses approx-
imately 10 months after diagnosis of the primary tumor. Babu et al. [7] described two cases
of lung neuroendocrine carcinomas who presented with breast lumps. Finally, Crona et al.
[15] reported 8 women with lung neuroendocrine tumors (either carcinoids or large cell
neuroendocrine tumors) that developed breast metastases several months after diagnosis in
the majority of cases.

Lung carcinomas can spread to the ipsilateral breast through lymphatic vessels once they
infiltrate ipsilateral axillary lymph nodes [16]. Interestingly, in the case of our patient, breast
metastasis waslocated atthe contralateral breast, which indicates that the tumor has probably
spread through the hematogenous route.

Diagnosing a breast metastasis can be very challenging because it has to be distinguished
from a primary malignancy or even a benign tumor. Histopathologic characteristics are
crucial for differentiation and diagnosis. H&E-stained sections are very useful for the diag-
nosis of small cell carcinoma and traditionally show piles of cells with spotted chromatin,
scant cytoplasm, necrosis, and many mitoses. Inmunohistochemical markers, such as CD56
and synaptophysin most commonly display positivity in neuroendocrine carcinoma. In
addition, TTF-1 is positive in approximately 80% of lung adenocarcinomas and small cell
carcinomas [14]. TTF-1 can also be present in primary mammary small cell carcinoma, which
is extremely rare; moreover, it usually co-expresses Estrogen Receptor (ER) and GCDFP-15
and includes elements of ductal carcinoma in situ [17].

Because squamous cell carcinoma of the breast is very rarely diagnosed, metastasis
should always be excluded in those cases. Breast metastasis from large cell carcinoma/adeno-
carcinoma of the lung can be hard to distinguish from triple-negative breast carcinoma, and
clinical information should always be provided to help differential diagnosis.

In the case of our patient, TTF-1 and neuroendocrine markers (synaptophysin, chromo-
granin) were positive in both primary lung tumor and breast tumor. In addition, breast
metastasis developed synchronously with the primary tumor, making differential diagnosis
easier.

In conclusion, we present the unusual case of a young woman with breast metastasis
from a relapsed neuroendocrine carcinoma of the lung. Diagnosis of a breast metastasis
represents a challenge for the treating physician, since it can mimic primary breast cancer.
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