ONCOLOGY LETTERS 5: 328-332, 2013

Breast metastasis from a pulmonary adenocarcinoma:
Case report and review of the literature
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Abstract. Breast metastasis from extra-mammary malignancy
is rare. An incidence of 0.4-1.3% has been reported in the
literature. The primary malignancies most commonly metas-
tasizing to the breast are leukemia, lymphoma and malignant
melanoma. We present a case of metastasis to the breast from
a pulmonary adenocarcinoma, diagnosed concomitantly
with the primary tumor. A 43-year-old female presented
with dyspnea and a dry cough of 3 weeks' duration. A subse-
quent chest radiograph revealed a massive pleural effusion.
Additionally, on physical examination, a poorly defined
was noted in the upper outer quadrant of the right brea
patient underwent bronchoscopy, simple right mastec
and medical thoracoscopy. Following cytology, ha

metastasis to the breast and parietal ple
Histologically, both the primary an

to her condition within 8
metastasis from primar
treatment and prognosi

Introduction

The National
based on current

e USA estimates that,
emales born today will be
diagnosed with brea their lifetime (1). Although
primary breast cancer e most common malignancy of
adult females, metastatic involvement of the breast is rare,
with a reported frequency of 0.4-1.3% in clinical series (2-5).
Despite its rarity, metastatic breast disease is an significant
diagnostic clinical problem, as its treatment differs greatly
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ary glands (13). Micropapillary components are
asingly recognized as prognostic predictors in lung
cinomas and according to many studies, this may be
anifestation of aggressive behaviour (14,15). We report
case of a patient with breast metastasis from a pulmonary
adenocarcinoma characterized by a micropapillary pattern
and diagnosed in conjunction with the primary tumor. Written
informed consent was obtained from the patient for publica-
tion of this case report and accompanying images.

Case report

A 43-year-old, non-smoking housewife presented to the
Emergency Department of St. Maria Hospital, Terni, Italy
with dyspnea and a dry cough of 3 weeks' duration. A chest
examination revealed reduced breath sounds and a percussive
dullness in the left hemithorax. Physical examination revealed
a painless, poorly defined mass, with associated skin redness,
in the upper outer quadrant of the right breast. Palpable right
axillary lymph nodes were also noted. A chest radiogram
revealed a massive pleural effusion occupying the majority
of the left hemithorax (Fig. 1A). Chest computed tomography
(CT) (Fig. 1B) revealed the left lung to be atelectasic and
compressed by a massive pleural effusion. The mediastinum
and trachea were severely displaced to the right. A few lymph
nodes were identified deep in the left axilla and a number of
paratracheal lymph nodes were also observed. The clinical
diagnosis was considered to be either a primary breast tumor
with lung and pleural metastasis or two synchronous primary
tumors. Mammography revealed a diffuse asymmetrical
density in the sub alveolar region and the upper outer quad-
rant of the left breast (Fig. 1C). Additionally, skin thickening
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Figure 1. (A) Chest X-ray revealing a massive pleural effusion occupy
tasic and compressed by massive pleural effusion. (C) Mammography
outer quadrant of the left breast. (D) Chest CT revealing
into the surrounding parenchyma.

obstruction of the orific
Pleural effusion re

on the left upper lob8 elatively abnormal contours and
extension into the surrOWA@ng parenchyma. The tumor was
in contact with the splanchnic pleura and approached the
parietal pleura. A right simple mastectomy was performed in
order to remove the rapidly growing breast lesion. Our patient
received 4 courses of bevacizumab, cisplatin and docetaxel
with no clinical response. The patient succumbed to her
condition 8 months after the diagnosis.

Cytological and immunocytochemical findings. All
cytological specimens were stained by the Papanicolaou
technique and evaluated by cytology. Following examina-
tion of the pleural effusion, bronchial washing and bronchial
brush specimens, a diagnosis of adenocarcinoma was made.
Immunocytochemistry performed on the smears prepared
from the pleural effusion sample revealed the tumor cells to

329

thorax. (B) Chest CT revealing the left lung to be atelec-
iffuse asymmetrical density in the subalveolar region and the upper
e left upper lobe with relative abnormal contour and extension

e strongly immunoreactive for thyroid transcription factor-1
(TTF-1) and monoclonal carcinoembryonic antigen (CEA).
Tumor cells were negative for cytokeratin (CK) 5/6, estrogen
receptors (ER), cancer antigen (CA)-125 and thyroglobulin.

Histopathological and immunohistochemical findings.
Hematoxylin and eosin (H&E)-stained paraffin sections of
the bronchoscopy biopsy revealed bronchial mucosal infiltra-
tion by a low differentiated adenocarcinoma. An extensive
micropapillary component was identified (Fig. 2). This was
observed as papillary structures with tufts that lacked a central
fibrovascular core. In addition, occasional psammoma bodies
were noted. Our differential diagnosis included primary
lung adenocarcinoma, metastatic adenocarcinoma from the
thyroid, breast or ovary and finally metastatic epithelioid
(papillary) type-mesothelioma. The tumor cells demonstrated
immunoreactivity for CD 15 (Leu-M1), TTF-1, surfactant
protein A (SP-A) and monoclonal CEA. The neoplastic cells
lacked expression of gross cystic disease fluid protein-15
(GCDFP-15), ER, mammaglobin, CK 5/6, calretinin, CA-125
and thyroglobulin. Based on the histology and the immuno-
histochemical staining patterns, a diagnosis of primary lung
adenocarcinoma with a micropapillary component was made.
H&E-stained paraffin sections of the parietal pleura biopsies
revealed diffuse infiltration by malignant epithelioid type
cells, which demonstrated solid and micropapillary patterns.
Additionally, numerous psammoma bodies were observed
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Figure 2. Hematoxylin and eosin (H&E)-stained paraffin section of the
bronchoscopy biopsy demonstrating bronchial mucosal infiltration by a low
differentiated adenocarcinoma. An extensive micropapillary component was
identified.

Figure 4. Breast biopsy specimen revealing dense fibrohyalinized stroma
with atrophic terminal ductal lobular units. Within the stroma, sharply
demarcated nodules of a high-grade adenocarcinoma with a solid and micro-
papillary pattern was demonstrated.

(Fig. 3). The tumor cells revealed the same immunoprofile as
the lung biopsy. Finally, the breast biopsy specimen revealed
dense fibro-hyalinized stroma with atrophic terminal ductal
lobular units. Within the stroma, sharply demarcated nodules
of a high-grade adenocarcinoma with a solid and micropapil-
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lary pattern were noted (Fig. 4). Lymphatic tumor emboli of
micropapillary pattern adenocarcinoma with multiple psam-
moma bodies were also identified. The surrounding breast
parenchyma demonstrated mild fibrocystic changes. Finally,
no evidence of in situ carcinoma or elastosis was observed.
Taking into account the diagnosis of the lung and pleura
biopsies, our differential diagnosis included a second primary
breast carcinoma and metastatic lung carcinoma. The tumor
cells demonstrated immunoreactivity for TTF-1 and SP-A, and
lacked expression of GCDFP-15, ER and mammaglobin.

Discussion

ommon cancer in terms
illion new cases per
imately one fifth
as present with

Worldwide, lung cancer is the s

pproximately 700 cases have
ries and case reports (2-5,12,17,18).
ational literature, the most common
y tumors are hematological malignancies,
oma, lung tumors, renal cell carcinoma,
S, thyroid carcinomas and small bowel carci-
,18). Williams et al published the largest series,
cluded 169 cases of metastases to the breast from extra
mmary solid tumors, and reported that the most common
tological type was malignant melanoma (7). A review of
the literature (1990-2010) revealed approximately 30 NSCLC
case reports or studies as part of a series of secondary breast
tumors (4,5,9-12,19-27). Twelve of these cases were classified
as adenocarcinomas (5,9,12,19,21-23,25). Additionally, 53
cases of breast metastasis from lung tumors were presented;
however, no detailed histological classification was provided
(7,18,28-30). The majority of breast metastases present as
palpable, rapidly growing, well-circumscribed and painless
breast masses with predilection to the upper outer quadrant
(2,7,17,21,22). Unlike primary tumors, the vast majority
of metastases do not demonstrate retraction of the skin or
nipple, despite their superficial location (5,22). However, in
our patient, the lesion was poorly defined and skin redness
was observed. Similar findings from other authors are
rare (7,17,25,30). Distinguishing a breast metastasis from
a primary mammary adenocarcinoma, based on mammo-
graphic findings, may be extremely difficult due to the wide
range of imaging manifestations of the metastatic lesions
(4,5,18). Thus, metastasis can mimic a primary malignancy
or even a benign breast tumor (4,5,18). The most commonly
described mammographic presentation is usually single but
may sometimes present as multiple well-circumscribed lesions
with smooth margins (3,18,30). Microcalcifications are very
uncommon but have been reported in patients with meta-
static serous ovarian papillary carcinoma (18,29,30). In the
present case, mammography revealed diffuse asymmetrical
density and skin thickening. In similar cases, the differential
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diagnosis includes inflammation, lymphoma and inflamma-
tory breast carcinoma. As cited in the literature, histological
features that may aid in the recognition of secondary tumors
include the absence of in situ carcinoma, which strongly
supports a metastatic tumor, although this may not be present
in all primary invasive carcinomas. Additionally, metastatic
malignancies are often sharply circumscribed from the
surrounding breast tissue. Furthermore, elastosis is common
in primary tumors but rare in extra mammary malignan-
cies (2,4,5,12,19,21). Occasionally, metastases to the breast
demonstrate features that lead pathologists to the correct
diagnosis, such as the presence of pigmentation and intra-
nuclear inclusions in malignant melanomas. Nevertheless,
many extra mammary malignancies such as adenocarcinoma
of the lung lack specific histological features. Carcinomas
with a micropapillary component have been described in
many organs including the breast, urinary bladder, ovary and
salivary glands (13). In 2002, Amin et al were the first to
report lung adenocarcinomas with micropapillary compo-
nents (14). Histologically, the latter is characterized by small
papillary tufts lying freely within alveolar spaces or encased
within the thin walls of connective tissue. These small,
cohesive nests lack fibrovascular connective tissue cores (14).
In the present case, all biopsies examined demonstrated an
extensive micropapillary component. Although psammoma
bodies have not been observed in invasive micropapillary
pattern carcinoma of the urinary bladder and salivary gl
they have occasionally been reported in cases of lung
carcinoma with micropapillary morphology (13 14,3
Multlple psammoma bodies were demonstrate

edge, this is the first report of breast m
adenocarcinoma with a micropapilla

correct diagnosis is cr
of lung adenocarcj

¥enocarcinomas (33,34). A
negative expression O oglobulin excludes the diagnosis
of papillary carcinoma O#Re thyroid, which stains positively
for both markers. ERs are expressed in 80% and GCDFP-15
in 45-53% of breast carcinomas (33,35). Recent studies
have revealed that ER expression in lung adenocarcinoma
is low (7.6-14.1%) by using the monoclonal antibodies 1D5
and 6F11 (33,36). Additionally, 5.2-15% of lung adenocar-
cinomas express GCDFP-15 (35,37). Finally, mammaglobin
is expressed in 48-72.1% of mammary adenocarcinomas but
stains negatively in pulmonary adenocarcinomas (33,35,38).
Consequently, a panel of markers must be used as no single
antibody is 100% sensitive and false negative results do occur.
In our case, all the tumor specimens (lung, pleura and breast)
showed positive nuclear staining for TTF-1 and cytoplasmic
staining for SP-A. The neoplastic cells lacked expression
of GCDFP-15, ER and mammaglobin. Overall, metastasis

in approximately
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to the breast has been associated with poor prognosis with
the majority of patients succumbing to the disease within
a year of diagnosis (7). Our patient survived for 6 months
following the diagnosis of both the primary lung tumor
and the breast metastasis.

Here, we reported a rare case of metastasis to the breast
from an adenocarcinoma of the lung with an extensive
micropapillary component. Metastatic disease to the breast,
although rare, should be considered in the differential diag-
nosis of a primary mammary carcinoma as the treatment and
prognosis differ significantly. Furthermore, the distinction
between metastasis from lung adenocarcinoma, particularly
with an extensive mlcropaplllary pattern and primary breast
adenocarcinoma may cause a nt diagnostic dilemma.
The contribution of imm istry to the correct
diagnosis is essential.
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