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Metastases to the breast. A clinical series from a single institution experience with review of the lite-
rature

INTRODUCTION: Breast metastases although rare are challenging for diagnostic difficulties and management.  Treatment
differs according to morphological, immunophenotipycal and biologic features of the primary tumor and their general
behaviour is extremely different compared to primary breast cancer. The most frequent primary tumors include melanoma,
lymphomas, gynecological, pulmonary, head and neck, gastroenteric and wurinary tract cancers. Patient’s prognosis is poor
being generally associated to disseminated systemic disease with limited survival despite the effects of systemic treatment.
PATIENTS AND METHODS: We report the analysis of the diagnostic and therapeutic approach on the institutional expe-
rience of four cases of breast metastases originating from melanoma, pulmonary adenocarcinoma and differentiated thy-
roid carcinomas.

CONCLUSIONS:  The management of breast secondarisms requires focused diagnosis and evaluation in order to provide an
adequate treatment with a multidisciplinary approach especially when the primary tumor is unknown.

KEy WORDS: Breast metastases, Melanoma, Pulmonary, Thyroid

Introduction of great significance since the clinical presentation may
be confused with primary benign or malignant breast
disease. Despite their rarity, breast secondary tumors rep-

Breast metastases originating from solid malignancies of
resent a relevant clinical problem since their treatment

extra mammary site are rare, counting for about 0.2-

1.3% of all breast cancers, although post-mortem stud-
ies observed higher frequency around 2-7% !. The first
observation of this rare entity was described in 1903 2.
Correct identification of metastatic breast malignancy is
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differs according to the morphological, immunophe-
notipycal and biologic features of the primary tumor and
their general behaviour is extremely different compared
to primary breast cancer. Breast metastases usually orig-
inate from lymphomas, especially large B-cell type, from
skin melanoma, gynecological, pulmonary, head and
neck, gastroenteric and urinary tract cancers 34. In pedi-
atric patients, cases of metastases to breast from rab-
domiosarcoma were described whereas in male patients
almost all cases are referred to metastatic prostatic can-
cer >, Patient’s prognosis in case of breast metastases is
poor being generally associated to disseminated systemic
disease 7 and survival is usually limited to one year since
diagnosis despite cases of improved survival due to the
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effects of systemic treatment 27:8. The detection of breast
lesions in patients affected by primary malignancies of
extramammary origin or in those with occult primary
tumor requires focused diagnosis and evaluation in order
to provide an adequate multidisciplinary approach. We
report our institutional experience with review of the lit-
erature.

Cases Experience

We retrospectively examined the clinical records of
patients admitted to our Institution, Breast Unit of Santa
Maria University Hospital, Terni, Italy over a period of
5 years (2014-2019). Among 8900 cases investigated for
symptomatic breast lumps or for suspicious radiological
imaging requiring a biopsy, we selected four cases of sec-
ondary breast tumors diagnosed and treated in our insti-
tution. All patients included in the present series gave
their informed consent for the participation in this clin-
ical report.

CASE N. 1 - MELANOMA

A 57-year-old woman, underwent screening mammogra-
phy (Mx) revealing, in her right breast a 13 mm round
shaped image without microcalcifications, not detected
in the previous control. The personal history revealed a
previous surgery for a Breslow 4, T3NO melanoma in
her left gluteus three years before. The patients had been
treated with wide local excision and groin sentinel node
biopsy followed by immunotherapy. In our unit she
underwent breast ultrasound (US) and a core needle
biopsy (CNB). Histology showed infiltration by metasta-
tic melanoma without any sign of breast primary can-
cer. After discussion in the multidisciplinary meeting
(MDM) indication to metastatectomy was given. After
US dermographic marker at the level of the lower right
external quandrant a breast lumpectomy was carried out.
Final histology confirmed the diagnosis of melanoma
metastasis (Fig. 1). The post-operative course was

Fig. 1: Histology confirming the diagnosis of melanoma metastasis.

uneventful for 3 years when in the contralateral gluteus
a subcutaneous 10 mm nodule was detected and excised
with confirmed diagnosis of recurrent melanoma. The
patient was referred to oncological evaluation for further
medical treatment. She is still alive at the follow-up con-
trol.

CASE N. 2 - PULMONARY ADENOCARCINOMA

A 43-year-old woman was referred to our institution for
bilateral palpable breast lumps, back pain and weight
loss. Mx and US showed bilateral breast nodules with a
2 cm large more suspicious lump in the external left
quadrant associated to skin thickening and hyperaemia
suggesting inflammatory carcinoma and a 3 cm large
lump in the ipsilateral supraclavicular fossa and ipsilat-
eral enlarged axillary lymph nodes. Patient’s anamnesis
was negative for breast cancer history. A total body CT
scan showed a pulmonary spiculated 17x12 mm large
nodule in the upper right lobe (Fig. 2) with concomi-

Fig. 2: CT scan showing a pulmonary spiculated 17x12 mm large
nodule in the upper right lobe.

Fig. 3: CT scan showing bilateral breast nodules.
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Fig. 4: Histology with positive immunostaining for TTF-1 suggesting
a pulmonary origin.

tant bilateral breast nodules (Fig. 3), axillary left enlarged
lymph nodes, adrenal bilateral masses of 70x25 mm on
the right and of 40x35 mm on the left, suggestive for
metastases, multiple mediastinal and retroperitoneal patho-
logical lymph nodes and multiple vertebral, costal and
pelvic bone osteolytic lesions. CNB of the left breast nod-
ule showed adenocarcinoma with positive immunostain-
ing for TTF-1 (FLEX Monoclonal Mouse Anti-Thyroid
Transcription Factor, TTEF-1, IR056, Dako, Denmark)
suggesting a pulmonary origin (Fig. 4). After discussion
in the MDM the patient was referred to the oncological
department for further evaluation and treatment but died
five months after the start of chemotherapy.

CaSE N. 3 - ForuicuLAR THYROID CARCINOMA

A 63-year-old woman was referred to our unit for a
superficial palpable nodule in her right breast.
Concomitant uninodular goiter was observed at clinical
examination. Ordinary Mx and US were carried out with
evidence of a 12 mm ovoidal nodule without microcal-
cifications in the superior external quadrant with nega-
tive axillary lymph nodes and mixed hypo-anechoic fea-
tures. Neck US documented a taller than wide, hypoe-
choic, 2 ¢m nodule in the right thyroid lobe with neg-
ative cervical nodes. A CNB and a fine needle aspira-
tion (FNA) were carried out respectively on the breast
lesion and on the thyroid nodule. The breast lesion his-
tological sections showed grouped cells with a clearly fol-
licular pattern containing colloid. Thyroglobulin posi-
tivity (Polyclonal Rabbit Anti-Human Thyroglobulin,
A0251, Dako, Denmark) suggested the diagnosis of
metastases from thyroid follicular carcinoma (Fig. 5). A
compatible follicular neoplasm C5 was as well docu-
mented in the thyroid cytology. After MDM discussion
a combined approach was carried out with total thy-
roidectomy and lumpectomy of the right breast. Final
post-operative histology confirmed a breast metastatic fol-
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Fig. 5: Metastasis of follicular thyroid carcinoma E/E 100X, positi-
ve immunohistochemistry for thyroglobulin.

licular thyroid carcinoma. The patient underwent post-
operative radioiodine treatment and the current follow-
up, is uneventful with the patient doing well.

CASE N. 4 - PAPILLARY THYROID CARCINOMA

A 39-year-old woman was referred to our institution for
a palpable lump in her left breast. US showed a 2 cm
large hypoechoic nodule with regular shape which was
further investigated with Mx with no evidence of micro-
calcifications. CNB was carried out showing papillary
features with atypia. A wide lumpectomy was carried out
and histology revealed metastasis of papillary thyroid car-
cinoma with positive immunohistochemistry for thy-
roglobulin tested as in the above reported case. A neck
US showed a 14 mm irregular hypoechoic hypervascu-
lar nodule in the right thyroid lobe with associated
pathological nodes in the ipsilateral laterocervical levels.
Positive thyroglobulin in the cervical node aspiration was
documented. The patient therefore underwent total thy-
roidectomy and modified radical right lateral cervical
lymphadenectomy. A papillary thyroid carcinoma with
metastatic cervical nodes and a breast metastasis was evi-
dent at the pathological examination. The patients was
referred to radioiodine treatment and at three year fol-
low-up she is doing well.

Discussion

Breast metastases of solid extramammary tumors are rare
entities whose incidence varies between 0.5% and 2%
of all breast malignancies and follow in frequency the
metastatic carcinomas originating in the contralateral
breast .
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In a large series of 85 cases from Memorial Sloan-
Kettering Cancer Center ' a wide range of non-mam-
mary metastases of the breast was reported. Most patients
present with metastatic disease at the time of tumor diag-
nosis, but in a relevant percentage of cases, the breast
or axillary lesion is the first presentation of an occult
primary tumor. These two different scenarios are present
respectively in case 2 and in case 3-4 of our reported
series. The median patient age reported was 54 years
with a prevalence of females 0. Breast only involvement
was present in 2/3 of cases and a simultaneous axillary
disease in 14% !9 In the present series only case 1
showed concomitant pathologic nodes in the axilla with-
in a wide spread disease. Breast metastases were mostly
unilateral and solitary. In the above study carcinoma was
the most common tumor reported (58%), followed by
melanoma (21%) and sarcoma (21%), with usually a
long interval between the primary diagnosis and the
onset of the metastatic disease. Among carcinomas the
most common primary site was the gynecologic tract
(39%), with prevalence of the ovary as most frequent
primary source, the lung (22%) and the gastrointestinal
tract (13%) 0. Other primary sites included the geni-
tourinary tract (10%), head and neck (8%), and rarely
the skin 1°. In occult primary malignancy the main diag-
nostic point is the identification of the breast lesion as
potential secondary tumor in order to avoid a too exten-
sive breast demolition especially if a multifocal disease is
present !!. More often a concomitant or previous already
well known tumor is reported in the patient’s history and
this must be considered when examining breast lump with
atypical features as occurred in reported case 1.
Radiological aspect of breast metastases is strictly related
to the path of dissemination since more often the
haematogenous route leads to circumscribed tumors with
calcifications and cystic areas mimicking benign lesions,
whereas the lymphatic dissemination is associated to wider
breast involvement with trabecular thickening, skin thick-
ening and oedema mimicking mastitis or even inflamma-
tory carcinoma 2 as we could observe in case 2.
Usually Mx shows high density, round and circumscribed
lesions with microlobulated or indistinct margins and
microcalcifications whereas desmoplastic reaction is sel-
dom observed. Matastases at US detection usually pre-
sent as a round or oval shape lesions still with circum-
scribed, indistinct or microlobulated margins. Axillary
lymph nodes are seldom affected compared to what
observed in primary breast cancers. In selected locally
advanced cases or more often in patients with known
primary tumor at the time of systemic staging or in the
follow-up study the use of magnetic resonance (MRI) or
positron emission computed tomography (PET/CT)
might be adopted to define diagnosis and show respec-
tively lesions with intermediate signal on T2 weighted
sequences and low signal on T1 weighted sequences asso-
ciated to a fast and homogeneous enhancement and
lesions with increased metabolism 314,

Variable time may occur between diagnosis of the pri-
mary neoplasm and the following breast secondarism and
it may result in misdiagnosis of the metastases versus a
primary breast carcinoma.

Furthermore since the majority of cases presents with a
firm freely mobile lump without microcalcifications mim-
icking benign disease, the risk of underestimation is pos-
sible especially in young patients 1518,
Immunohistochemical analysis is always associated to
ordinary histology to complete diagnosis in primary as
in secondary breast tumors. A combination of antibody
is used to confirm or to rule out the different hypoth-
esis in the differential diagnosis process. The combina-
tion of cytokeratin 7 and cytokeratin 20 is useful in cat-
egorising carcinomas and breast cancer, including the
special types, typically positive cytokeratin 7 and nega-
tive cytokeratin 20 are observed. Almost all breast can-
cers stain with the cytokeratin antibody CAMS5.2 and
are positive for epithelial membrane antigen. S100 is
expressed in 50% and carcinoembryonic antigen in 30%
of mammary carcinomas. Oestrogen and progesterone
receptor are highly expressed in luminal subtypes of
mammary carcinomas up to respectively 80% and 60%
of cases. Similar staining is observed in endometrium
and ovary cancers whereas rarely metastatic tumours from
other origin express weak and focal oestrogen receptor
positivity . As in the presented series, approximately
20% of malignant melanomas become metastatic during
the follow-up. Malignant melanoma is the most com-
mon cancer to metastasize to the breast and therefore a
secondarism should be always considered in the differ-
ential diagnosis 2. According to a quite large series pre-
sented by Arora and Robinson melanoma breast metas-
tases may present a long interval between the first diag-
nosis and the detection of the breast lesion up to sev-
eral years 2!. In breast metastatic melanoma of the upper
limb, back or upper abdomen the axillary involvement
is not uncommon '2. In the reported case 1 no lymph
node enlargement was observed. The immunohisto-
chemistry of metastatic melanoma of the breast is neg-
ative for estrogen and progesterone receptors, as well as
for E-cadherin and HER-2.

This helps in excluding most of the primary breast
lesions. Differently staining can be positive for protein
§-100 and vimentin, therefore leading to a correct dif-
ferential diagnosis. In melanomas, S100 is present in the
nucleus and cytoplasm and has a sensitivity of 97-100%
but the specificity is limited. HMB-45 a marker of the
cytoplasmic premelanosomal glycoprotein gp100, was
one of the first melanoma specific markers discovered
and it is not as sensitive as S100 but its expression seems
to be highly specific for the diagnosis of melanoma since
the expression is maximal in primary melanoma speci-
mens (77-100%) although less in metastases (58-83%).
Ki-67 is commonly used as an adjunct in distinguish-
ing benign nevi from melanoma which is frequently high
in metastatic melanoma detection 2. Some cases of
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occult melanoma breast metastases were reported and in
these patient primary differential diagnosis is difficult
with possible lack of primary tumor localization despite
extended dermatologic investigation after metastases exci-
sion 2923, The 5-year overall survival for patients with
metastatic melanoma is about 20%, with the median
survival time ranging from 6 to 9 months; the progno-
sis is worse when a bilateral metastatic disease is present
21

Stage IV lung cancer is associated to a very poor prog-
nosis. Approximately one fifth, of newly diagnosed lung
adenocarcinomas, present with distant metastases. The
most common sites of metastases are brain, bone, liver,
and adrenal glands, in decreasing order. However autop-
sy series have demonstrated that lung cancer may spread
to virtually any organ. There is no real prognostic ben-
efit after removal of breast lesion in patients presenting
synchronous metastatic lung cancer, however for patients
with metachronously presenting lung cancer metastasiz-
ing to the breast only, metastasectomy could have a ratio-
nale. In the presented case 2 the spread systemic metasta-
tic disease contraindicated a surgical approach to the
breast lesion 2. In breast metastatic lung cancer secon-
darisms usually present as irregular lesions, in most cas-
es synchronous, more rarely metachronous and lymphatic
involvement mimicking inflammatory features is not
uncommon 24,

The membranous staining for CD56 is present in 95%
of cases and other neuroendocrine markers, such as
synaptophysin and chromogranin A, are less frequently
seen. Also positivity for CAM5.2 is frequently observed.
Thyroid transcription factor-1 ~ (TTF-1) is highly
expressed in pulmonary small cell carcinomas and in ade-
nocarcinoma. Although TTEF-1 is not specific for the
pulmonary origin, apart from thyroid carcinomas, it is
rarely expressed in carcinomas of other origin including
primary mammary neoplasms thus supporting the dif-
ferential diagnosis in such cases (21). Our reported case
showed a clear TTF-1 positivity at immunohistochem-
istry (Fig. 4). The treatment of breast metastases requires
a multidisciplinary approach with discussion in the
MDM finalized to the identification or revaluation of
the primary disease with specific oncologic management
in the relative MDM and to the management of the
metastatic lesions usually requiring a limited local radi-
cal excision. The most of breast carcinomas are cytoker-
atin 7 positive and cytokeratin 20 negative, and there-
fore a different pattern of cytokeratin expression would
make breast origin less likely 2.

Advanced head and neck carcinomas primarily involve
loco-regional lymph nodes while the detection of distant
metastases is limited around 15%-20% of cases. Those
cases report of patients with an average age at presen-
tation of 47 years and with in an overall survival of
approximately 10 months 2!. Differentiated thyroid car-
cinoma (DTC), are mainly metastatic only to neck
lymph nodes. Distant metastases occurring in advanced
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disease are rare and show prevalence in lungs and skele-
ton. Few cases of thyroid metastases to the breast are
also reported 202, A case of metastatic follicular carci-
noma was previously observed and reported from our
institution but it was not included in this more recent
series 0.

Based on high sensitivity and specificity, post-therapeu-
tic '!I-whole body scintigraphy (WBS) and !?'I-
PET/CT represent effective tools in the management of
DTC patients. 1I-SPECT/CT is of incremental value
over I[-WBS at increasing diagnostic accuracy and in
multimodal therapeutic approach. Since incremental use
of MWI-SPECT/CT imaging techniques, metastases of
DTC once occasional is nowadays becoming a more fre-
quent incidental finding 3.

The histologic picture of metastases of thyroid papillary
cancer shows arranged follicles separated by delicate vas-
cularised septae. The follicles usually small to medium
sized are lined by cells with grot thyroid transcription
factor 1 (TTF-1), cytokeratin 19 and anti-thyroglobulin
antibodies 2° which can be used to confirm diagnosis as
in case 3 and 4.

Immunohistochemistry has a fundamental role in the
detection of the primary tumor, in addition to ruling
out a breast component. Cytokeratins are effective mark-
ers for epithelial differentiation and are highly expressed
in tumors of carcinomatous nature.

DTC in advanced stage with lymph nodes and distant
metastases is associated to poorer prognosis compared to
localized disease, nevertheless also metastatic patients
treated by radioidine treatment can benefit of prolonged
survival and adequate disease control as in our reported
series 2.

After exploring in detail the patient’s clinical history, an
appropriate radiologic evaluation is extremely important
in the initial evaluation of any breast lesion and also
helps in identifying any occult malignancy. Evaluation
of biopsy material by precise histologic and immuno-
histochemical studies is always the gold standard to estab-
lish a definitive diagnosis of primary versus metastatic
tumor of breast and, thus provides guidance to the sur-
geons and oncologists to determine the appropriate fur-
ther management options.

Surgical treatment can be modulated from limited
lumpectomy to partial or radical mastectomy if multiple
and wide lesions are present and lymphadenectomy can
be associated as reported. The use of primary or com-
plementary radiotherapy is also described .

Conclusions

Our institution experience although limited confirms that
the management of breast secondarisms requires focused
diagnosis and with a multidisciplinary approach in order
to provide an adequate treatment especially when the
primary tumor is unknown.
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Riassunto

Le metastasi mammarie sebbene rare sono caratterizzate
da notevole complessita nella fase diagnostica e nella ges-
tione clinica. Il trattamento delle metastasi mammarie si
differenzia in relazione alle caratteristiche morfologiche,
immunofenotipiche e biologiche del tumore primitivo e
il loro comportamento ¢ estremamente diverso rispetto
a quello dei tumori mammari primitivi. I tumori prim-
itivi pitt frequentemente associati a metastasi mammarie
sono il melanoma, i linfomi, i tumori ginecologici, pol-
monari, del tratto testa-collo, i tumori gastroenterici e
dell’apparato urinario. La prognosi ¢ generalmente infaus-
ta ed ¢ spesso associata a malattia sistemica al momen-
to della diagnosi, con limitata sopravvivenza nonostante
gli effetti del trattamento sistemico. Presentiamo la nos-
tra esperienza di metastasi mammarie relativa a quattro
casi con origine rispettivamente da melanoma, da ade-
nocarcinoma polmonare ¢ da due carcinomi differenziati
della tiroide con lanalisi del percorso diagnostico-ter-
apeutico. La gestione delle metastasi mammarie necessi-
ta di valutazione multidisciplinare e diagnosi mirata
soprattutto in presenza di tumori primari occulti o non
noti in anamnesi.
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