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1 | INTRODUCTION

Metastases to the breast from extramammary neoplasms
are extremely rare, with an incidence ranging from 0.2%
to 2.7% among reported clinical cases.™ In addition to
leukemia and lymphoma, primary tumors that commonly
metastasize to the breast include melanoma, rhabdomyo-
sarcoma, and lung cancer.” The scarcity of breast metasta-
sis may be explained by the poor blood supply of the large
amount of fibrous tissue in the breast* or hormone status.’
Moreover, breast metastasis from lung cancer is highly
unusual. In addition, it can be difficult to distinguish a
metastasis from primary breast cancer when lung cancer
histology indicates adenocarcinoma, and such metastases
can be misinterpreted as triple-negative breast cancer. We
report a case of metastases to the breast from lung ade-
nocarcinoma. Immunohistochemical and genetic methods
enabled differentiation of metastatic disease from primary
breast carcinoma.
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Although lung cancer rarely metastasizes to the breast, we report a case of breast
metastasis from lung adenocarcinoma harboring an epidermal growth factor receptor
mutation. This breast metastasis was initially considered recurrent breast cancer and
was later diagnosed based on histopathological and molecular examinations as

metastasis from lung cancer.
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2 | CASE REPORT

A 69-year-old woman with no history of smoking under-
went a lower lobectomy and lingular subsegmentectomy
for an abnormal mass in her left lung in March 2013. Based
on epidermal growth factor receptor (EGFR) mutational
analysis, the lung specimen retrieved at surgery was iden-
tified as adenocarcinoma with an L858R mutation in Exon
21 of the EGFR gene. The cancer stage was determined to
be pT2aN1MI, pStage IV. Gefitinib (250 mg/d) was initi-
ated soon after surgery. Although treatment was effective,
she discontinued therapy in August 2013 due to her finan-
cial situation and stopped coming for follow-up. The patient
developed difficulties in breathing in March 2014 and again
visited our department in April 2014. Chest X-ray showed
pleural effusion in the left lung field that was confirmed to
be malignant pleural effusion by cytology. Gefitinib was re-
started. At this time, we noticed redness of the left breast, al-
though the skin lesion gradually disappeared after reinitiation
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FIGURE 1
diffuse erythema swelling. B-D, CT image

A, Left breast showing

obtained with mediastinal window settings.
B, Irregular mass and satellite nodules
(white arrowhead). B and C, Pleural
effusion/thickening. D, Axillary lymph
nodes (white arrowhead). E and F, CT
images obtained with mediastinal window
settings showing thickened bronchovascular
bundles, indicating lung cancer aggravation
(arrows). G and H, CT images obtained
with bone settings showing multiple bone
metastases (white arrowheads)

of gefitinib. The patient had a past medical history of breast
cancer, undergoing partial mastectomy of her left breast
without adjuvant chemotherapy 15 years ago.

In January 2015, the patient again presented with redness
of the left breast (Figure 1A), reporting that she had felt pain
in the lower part of the left breast since December 2014.
Physical examination revealed tenderness of the entire left
breast, which was red with thickened skin. On appearance,
it resembled inflammatory breast cancer. A core needle bi-
opsy was performed on the breast, and the biopsy specimen
revealed estrogen receptor (ER)-negative, progesterone re-
ceptor (PR)-negative, and HER2-negative invasive ductal
carcinoma (Figure 2). The patient was diagnosed with triple-
negative breast cancer, which was presumed to be recurrent
breast cancer. The pathological results from the mastectomy
that was performed 15 years prior at another hospital were
not available at the time of triple-negative breast cancer
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diagnosis. As gefitinib had been effective in reducing the
breast redness, we considered that the breast cancer harbored
an EGFR mutation.

Chest computed tomography (CT) showed irregular
masses and satellite nodules in the left breast, thickened
bronchovascular bundles, and multiple bone metastases
(Figure 1B-H). Blood testing revealed increased levels of
carcinoembryonic antigen (CEA; 23.23 ng/mL) and cancer
antigen 15-3 (CA15-3; 33.8 U/mL). As a result, she was di-
agnosed with double cancers, that is, lung and breast cancers
associated with multiple bone metastases. The lung cancer
was resistant to gefitinib, and the breast cancer was inoper-
able. Chemotherapy effective for both cancers was chosen:
Carboplatin (AUC 5) was administered on Day 1, paclitaxel
(90 mg/mz) on Days 1 and 8, and bevacizumab (15 mg/kg)
on Day 1, every 21 days. Although a partial response was ob-
served for both the lung and breast cancers, the patient suffered
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from Grade 3 neuropathies. As a third-line therapy, carbo-
platin (AUC 5) was administered on Day 1, S-1 (80 mg/m2
per day) on Days 1 through 14, and bevacizumab (15 mg/
kg) on Day 1, every 21 days. Again, a partial response was
found for both cancers; however, after two cycles, she began
experiencing irrational behavior and impaired short-term
memory. Magnetic resonance imaging (MRI) scan revealed
carcinomatous meningitis. Although erlotinib (150 mg/d)
was administered as a fourth-line therapy, her general con-
dition gradually deteriorated, and she expired in September
2016.

After her death, we obtained breast cancer tissue spec-
imens from the surgery performed 15 years ago at another
hospital. We analyzed three specimens: breast cancer tissue
from the previous surgery, lung cancer tissue from the sur-
gery performed in 2013, and breast cancer tissue from the
core biopsy performed in 2015. Although EGFR mutation
was not identified in the breast cancer tissue from the previ-
ous surgery, the same EGFR mutation, namely L858R muta-
tion in exon 21, was found in the breast cancer tissue obtained
by core biopsy and in the surgically removed lung cancer

Biopsied

FIGURE 2 Expression of ER, PR,
and HER?2 in the breast cancer tissue from
surgery and from core needle biopsy. (A, C,
E) Breast cancer tissue from surgery (x200);
(B, D, F) biopsied breast cancer tissue
(X200). (A, B) ER, (B, E) PR, and

(C, F) HER2. In the breast cancer tissue from
surgery, ER was barely positive, PR was
positive, and HER2 was 1+. In the breast
cancer tissue from core needle biopsy, ER
and PR were negative, and HER2 was 1+

tissue. Immunohistochemical (IHC) analyses confirmed that
the newly identified breast cancer was a metastasis from lung
adenocarcinoma (Figures 2 and 3).

3 | DISCUSSION
Metastases to the breast from lung cancer are extremely rare.
Indeed, only 43 cases were identified in literature from 1989
to0 2013.5 Eighteen additional cases with detailed clinical in-
formation from 2013 to 2017 were identified in our litera-
ture search of the PubMed database (Table 1).7'22 Of these
18 cases, four involved male patients and 14 female patients,
with ages ranging from 40 to 74 years (average, 56.5 years).
Among the cases, including one in which adenocarcinoma
transformed into small cell carcinoma following tyrosine ki-
nase inhibitor treatment, 11 were adenocarcinomas and two
small cell lung carcinomas.'®

Metastases to the breast from extramammary neo-
plasms can spread via both hematologic and lymphatic
routes.>*? The former most commonly present as palpable,



the same that of the lung cancer tissue from
surgery but was not the same as that of the
breast cancer tissue from surgery

well-circumscribed painless solitary masses. The metastases
are found in the upper outer quadrant and despite their su-
perficial location, they do not exhibit skin or nipple retrac-
tion. In contrast, lymphatic metastases to the breast appear
as reddening and swelling of the breast and are difficult to
distinguish from primary inflammatory breast cancer; such
metastases have been reported from gastric and ovarian car-
cinomas.’ As in the present case, lymphatic metastases to
the breast can also originate from lung cancer, although they
are uncommon.
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FIGURE 3 IHC analyses of the breast 8
cancer tissue from surgery, lung cancer
tissue from surgery, and breast cancer tissue
from core needle biopsy. (A, D, G, J, M, P)
Breast cancer tissue from surgery (x200);
(B, E, H, K, N, Q); lung cancer tissue from §
surgery (x200); (C, F, I, L, O, R) breast g
cancer tissue from the core needle biopsy ]
(x200). (A, B, C) HE, (D, E, G) CK7,
(G, H, T) CK20, (J, K, L) GCDFP-15,
(M, N, O) napsin A, and (P, Q, R) TTF-1.
HE; hematoxylin and eosin. As shown in
figure, the IHC staining pattern of the breast -
cancer tissue from core needle biopsy was "l_"
-

Ipsilateral breast metastasis from lung adenocarcinoma
might also occur via lymphatic routes. Huang et al** pro-
posed that lung cancer cells may seed on the pleura, invade
axillary lymph nodes, and metastasize to the ipsilateral
breast through retrograde lymphatic vessels. Such patients
present with ipsilateral pleural effusion/thickening, axil-
lary lymph node enlargement, and ipsilateral breast metas-
tasis. In the present case, we also detected pleural effusion
and axillary lymph node enlargement on the same side as
the breast metastasis (Figure 1B-D). Diffuse-type breast



OTA ET AL.

1514 ..
_I_WI LEY_C|Inlca| Case Reports N

QANISOd

VN

VN

VN
VN

QANISOd
VN
VN
QANISOd
VN
QANISOd
VN
VN
VN
VN
VN
VN

QANISOd

uoneW YIHH

Al

umouy JON

VIII

Al
dII

Al
Al
Al
VI
Al
Al
Al
Al
dl
Al
Al
Al
Al

(Suny)
a3e)s [enruy

SOX
ON

SOX

ON
SOX

ON
SOX
SOX
SOK
SOK
SOX

ON
SOX

ON
SOX
SOx
SOX
SOK

[eadyepsdy

SOX
SOX

SOX

ON
SOX

SOX
ON
ON

SOX
oN
ON
ON
ON

SOX
ON
ON

SO

SOX

SNOUOIYIBIIA!

asnyI
SSeIN

SSBI

SSEIN
asngyIq

SSBIAl
SSBIN
SSeIAl

asngIq

S[poN
SSBI
SSBIAl
SSeIl

9[poN
SSBI
SSBI
SSeIAL

J[poN

Sjou Jseaaqg

*JOWN) QULIDOPUI0INAU ‘[N PISSISSE 10U ‘YN BWOUIOIRD SULIDOPU0INU [[30 351e] “DNDT

BUIOUTIOIBIOUIPY

BUIOUIOIBIOUIPY

LAN

BUWOUIOIED
orydiowoa[q

ruourdIedoudpy

[rews
0} BWOUIOIBIOUPY

BUWOUIOIBOOUIPY
BUWIOUIOIBOOUIPY
[[eWSUON
DENDT
BUWOUIOIBOOUIPY
[[eWSUON
BWOUIOIBIOUIPY
BUWOUIOIBOOUIPY
[rews

DANDT
BUWOUIOIBOOUIPY

BUIOUTIOIBOOUIPY

JI90oue) Funj Arewag

orewra

Jrewrdq

Q[eWR]

Q[ewR]

J[ewo

AN

AeIN
Jrewa g
S[ewa,]
S[BWR]
Q[eWR]

eI

eI
S[ewe]
Jrewoy
orewog
SrewR g
S[ewa,]

bely

69
09

IS

99
L9

61
VL
[49
4
65
49
8y
09
Ly
61
oy
SS
0L
gy

L10T

L10T

L10T
910¢

910¢
910¢
S10T
S10T
S10T
S10¢
S10¢
¥10¢
¥10¢

¥10¢
£10T
£10T

Iedx

958D JUAIIND)
TUIOS
7aiaaii®)
1Z[% 10
eAeysaoIngez

ole 10 enlng

o118 19 UBUIN

g€ 12 Ur']

(I8 30 IoweweyIg
o118 32 UAYS

e 10007

A LR edeq

o118 10 utsueq

2118 10 rereneqy
SRLERERS LGl

PLEE 3uoar

e Suep
gIt 10 sLIesnog

210 wery

Joyny

I00uBd Junj Wolj 1seaIq 2y 0] saseiselow Pim sjuaned ur s3urpury eowr)) T J1AV.L



OTA ET AL.

o 1515
Clinical Case Reports _W] LEY

metastasis is always ipsilateral; however, as ipsilateral
breast metastasis presents as a solid mass or a diffuse type
(Table 1), lymphatic routes alone may not explain the later-
ality of metastases from lung cancer.

Differentiating between primary breast cancer and breast
metastases is challenging, particularly when the metastases
are identified as adenocarcinoma. Thus, histological ex-
amination and IHC analyses are important for distinguish-
ing between metastases to the breast and primary breast
carcinoma."*

In the present case, we first diagnosed the patient with
recurrent triple-negative breast cancer based on tissue mor-
phology. Later, we compared the following three specimens
using IHC methods: breast cancer tissue from the previous
surgery, lung cancer tissue from surgery, and breast cancer
tissue from a core needle biopsy. Analysis of cytokeratin
(CK) 7 and CK20 expression has diagnostic value for de-
termining the origin of metastatic lesions,” and in the pres-
ent case, sections of all three tissues were CK7 + /CK20-,
strongly indicating that all of the samples were either of
breast or lung origin.26 Although thyroid transcription fac-
tor-1 (TTF-1) is expressed in 68%-76% of lung adenocar-
cinomas, positivity in breast adenocarcinoma has never
been reported.”” Napsin A is expressed in 84% of primary
lung adenocarcinomas but not in other types of adenocar-
cinoma.”® In addition, gross cystic disease fluid protein-15
(GCDFP-15) is used as a marker for primary breast cancer;
however, its expression is also observed in lung adenocar-
cinoma.” In our case, the biopsied breast cancer tissue was
positive for napsin A and TTF-1 but not for GCDFP-15,
suggesting that the biopsied breast cancer originated from
the lung.

Estrogen receptor is expressed at very low levels in lung
cancer.”’ Typical THC findings for lung adenocarcinoma
were obtained for the biopsied breast cancer tissue in the
present case. Expression of both ER and PR confirmed that
the biopsied breast cancer tissue was not recurrent primary
breast cancer.

Epidermal growth factor receptor mutations in triple-
negative breast cancer are inconsistently reported. Four
studies have reported that approximately 3%-11% of triple-
negative tumors harbor EGFR muta‘tions,3 132 Whereas other
studies have found no activating EGFR mutations in triple-
negative breast cancer patients.”'35 As discussed, variability
in results might be due to the processing methods used or to
geographic or ethnic differences. Also, we assessed EGFR
mutations in patients with triple-negative breast cancer at our
hospital (Data S1), and none of the nine tumor sections exam-
ined exhibited EGFR mutations within Exons 18-21. This ob-
servation strengthens the previous findings of a lack of EGFR
mutations in triple-negative breast cancer.

In summary, we report a case of breast metastasis from
lung adenocarcinoma that was mistakenly diagnosed as

triple-negative breast cancer. With respect to pathology, if
histology indicates adenocarcinoma, it is difficult to distin-
guish between primary breast cancer and breast metastasis.
Therefore, clinical history and IHC analyses are essential for
definitive diagnosis. The fact that EGFR mutations are not
frequent in triple-negative breast cancer may help in achiev-
ing a correct diagnosis.

4 | CONSENT

Because the case reported patient herself was unable to
provide consent, her daughter provided written informed
consent for publication of this case report and any ac-
companying images. A copy of the consent form has been
made available for review by the Editor-in-Chief of this
journal.
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the Supporting Information section at the end of the article.
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