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ABSTRACT

Metastases to the breast are well documented with cutaneous melanoma, pulmonary and gynaecological tumours accounting
for the majority. It is important to consider metastatic tumour in the differential diagnosis when presented with unusual clinical
or radiological findings. This study illustrates multi-system clinical findings and highlights the diversity of imaging findings
in metastases to the breast. It demonstrates how metastatic melanoma treatment has been revolutionised by the introduction
of targeted therapies and immunotherapy with a dramatic response to treatment with a B-raf proto-oncogene (BRAF) and
Mitogen-activated protein kinase (MEK) inhibitors combination.
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1. INTRODUCTION

Breast imaging and routine screening has improved the detec-
tion and assessment of breast cancer. Although metastases
to the breast are rare, accounting for less than 2% of all
breast malignancies, 2! it is important to identify these such
that unnecessary treatment and procedures are avoided. Ret-
rospective reviews show that the majority of patients with
breast metastases have a known history of malignancy, with
malignant melanoma, lung and gynaecological tumours ac-
counting for the majority.!>*

Imaging findings of breast metastases from non-mammary
malignancies are variable. Previous studies have suggested
that appearances may be related to the route of spread, either
haematogenous or lymphatic,”! but most will be well defined
on ultrasound and mammography examination. Typically,
there is no posterior acoustic shadowing on sonography!®
and the lesions are rarely associated with microcalcifications

on mammography.’>~7!

Our case illustrates the imaging appearances of breast metas-

tases from a primary malignant melanoma diagnosed 28
years previously, and demonstrates how the development of
new treatments has improved the outcome of patients with
widespread metastatic melanoma.

2. CASE PRESENTATION

A 63-year-old Caucasian patient was referred with a four
week history of a firm 2 cm mass in the flexor surface of the
upper arm adjacent to the axilla. She had no breast symp-
toms and was otherwise asymptomatic. She had a superficial
spreading melanoma on her left calf treated in 1989 by exci-
sion and grafting. She was noted to be on methotrexate for
rheumatoid arthritis.

Examination confirmed the mass in the left upper arm which
measured 2.45 cm x 1.42 cm on sonography. The lesion was
heterogeneously hypoechoic with irregular margins, imag-
ing findings were considered consistent with the presence
of a sarcoma. Mammography and whole breast ultrasound
demonstrated well defined lesions in both breasts which were
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indeterminate in appearance. Ultrasound guided 14G core

biopsies were performed of these lesions, excluding the le-

sion on the flexor surface of the left upper arm in light of the
clinical suspicion of sarcoma (see Figures 1-4).

Figure 1. Ultrasound images of the lesion lateral to the left axilla demonstrating a superficial, irregular, fairly well-defined,
heterogeneously hypoechoic lesion measuring 2.45 cm x 2.18 cm X 1.42 cm. The lesion had mixed vascularity on doppler.
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Figure 2. Ultrasound images of left breast lesion in the upper, inner quadrant demonstrating horizontally orientated,
heterogeneously hypoechoic lesions with no posterior effect, causing no disruption to the surrounding breast parenchyma

During the assessment she was noted to have significant left
proptosis and, on questioning, admitted to diplopia and ten-
derness in the eye. Ophthalmological assessment confirmed
no field loss or papilloedema. An urgent Computed Tomog-
raphy (CT) of the head demonstrated a 19 mm soft tissue
mass in the lateral aspect of the left orbit displacing adjacent
structures, but with no bony erosion (see Figure 5).

CT scan thorax, abdomen and pelvis showed widespread
metastases within the thorax and abdomen, with a 12 mm
mass in the lateral aspect of the right breast, with an addi-
tional lesion in the inner quadrant of the left breast. Multiple
metastatic deposits in the pleura, lung, and several subcuta-
neous sites with a liver metastasis, with further distribution in
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the intra-abdominal fat. Abnormal lymph nodes seen in the
mediastinum, left groin and iliac fossa regions (see Figures
6-8).

Histology section breast melanoma

Core biopsy of the lesion revealed infiltration of the breast
tissue by sheets of cells showing epithelioid morphology
(A), marked cellular atypia and high mitotic activity (B).
The immunophenotype of this tumour was confusing. The
tumour cells were strongly S-100 protein positive (C). The le-
sional cells show negative staining for Pan epithelial marker
(AE1/3) and leukocyte common antigen (CD45), and were
also negative for ER. However, surprisingly, the expression
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of other melanoma markers, such as Melan-A (D) and HMB-
45 was lost in this metastatic tumour (see Figure 9).

Figure 3. Ultrasound images of the right breast lesion in the
lateral aspect of the breast demonstrating a well defined
fairly uniformly hypoechoic lesion with no posterior effect
measuring 1.21 cm x 0.75 cm

Genetic testing confirmed a BRAF mutation.

Dermatological review did not reveal any pigmented skin le-
sions suggestive of a second primary melanoma. The patient
was seen by the oncology team and commenced on the B-raf
proto-oncogene (BRAF) inhibitor darafenib and the Mitogen-
activated protein kinase (MEK) inhibitor trametinib.

Following a month of treatment, CT Head, Thorax and Ab-
domen, and pelvis confirmed almost complete resolution of
the widespread metastases although the lesion in the liver
remained. She is currently asymptomatic 8 months since
diagnosis having had complete resolution of the proptosis
and diplopia after 1 month of treatment. She is experiencing
no debilitating side-effects from the treatment and has an
excellent performance status. Serial CT scans show no evi-
dence of disease. Images taken 5 months later demonstrate
the treatment response (see Figures 10-13).

3. DISCUSSION

Malignant melanoma is the most aggressive of all skin can-
cers with an increasing incidence in the UK. It is the most
common solid malignancy to metastasise to breast!®>*! and,
although rare, most patients have a prior history of malignant
melanoma,! with the majority of patients being female and
in their 4th-6th decade.->* The median time from diagno-
sis of the primary melanoma and metastasis was 62 months
in two series (range 13-180 months).»*8" A recent study
from a single institution reported a series of 18 patients with
metastatic disease to the breast and a third of these were from
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malignant melanoma; one patient presented 23 years after
the primary diagnosis, which is still less than our case which
was originally treated over 28 years previously.”) Most pa-
tients present with disseminated disease,!>>! although one
series shows that about half (46.1%) of the patients with
widespread disease show only a solitary metastasis in the
breast.!*! Most of these patients were detected through rou-
tine breast screening. Survival rates are poor being less than
a year in most series when treated with previously available
therapies.l>!

The majority of the reports in the literature are small histor-
ical series or case reports, which limits the application of
findings to current practice.

3.1 Imaging findings

3.1.1 Sonography

Imaging findings of metastatic breast lesions are heteroge-
neous, and can mimic benign lesions or appear very similar
to primary breast cancer.[® 1% Clinical suspicion should be
raised in a patient with a history of a prior malignancy. Al-
though the imaging appearance can be variable most papers
agree that there is usually no posterior effect, and vascularity
is variable on Doppler assessment.!® =131 Our case demon-
strated sonographic appearances in the breast of well defined,
hypoechoic lesions with normal Doppler flow but no poste-
rior effect. However the lesion on the left upper arm looked
suspicious and had an abnormal Doppler flow pattern.

3.1.2 Mammography

Mammographic appearances of metastatic deposits are usu-
ally seen as fairly superficial lesions with circumscribed
margins, typically in the upper outer quadrant of the breast,
and rarely associated with calcifications.3% Although un-
common, metastatic lesions in the breast can be associated
with calcifications most notably from ovary.['*! Lymph node
involvement was found in approximately 25% to 50% of
cases,!>% 131 although axillary nodal involvement was more
frequently noted in patients with malignant lymphoma. Mam-
mographic findings in this case demonstrated well defined
lesions that looked probably benign (M3) with no associated
microcalcifications and were in the upper inner quadrant and
lateral aspect of both breasts.

3.2 Pathology

A 10 year review of patients with non-mammary metastases
to the breast found that failure to provide the pathologist with
the past history of malignancy resulted in a delay in recog-
nising the lesion as metastatic, especially as many of the tu-
mours in some series had similar morphological appearance
and immunohistochemistry to primary breast cancer.!'>! Rel-
evant to our case, the histological appearance of metastatic
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melanoma may be untypical as the lesion may not produce
melanin.""%171 $100 is expressed in 95% of melanomas but
is not specific as it is present in 50% of breast cancers;!!!
for this reason, the IHC panel normally includes HMB45

Image size: 1996 x 2457
Yiew size: 564 x 695
WL: S11 wWw: 1023

heaT8ABE 62y BR62iyD)

Zoom: 28% Angle: 0

Case Reports in Clinical Pathology

2016, Vol. 3, No. 1

and melan-Al"! to confirm the diagnosis. Other markers for
melanoma include microphthalmia transcription factor and
tyrosinase are more specific than S100, but may be less sen-
sitive, being present in only about 70% of melanomas.!!>18!
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Figure 4. Digital Breast Tomosynthesis Images of breast lesions demonstrating well defined lesions in both breasts

ISSN 2331-2726 E-ISSN 2331-2734




http://crep.sciedupress.com

Case Reports in Clinical Pathology 2016, Vol. 3, No. 1

18/08/1952
62 YEAR
F

Page: 1 of 1

CT Head

HELICAL BRAIN
11/11/2014 12:16:47
HCAS5105110

LOC: 29
THK: 0.63
HFS

£ 35
W: 95
DFOV:21x21cm
Compressed 8:1
IM: 95 SE: 2

Figure 5. CT Head at diagnosis demonstrating a 19 mm
soft-tissue mass in the lateral aspect of the left orbit
displacing adjacent structures, but with no bony erosion
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Figure 6. CT scan demonstrating mediastinal lymph node

3.3 Therapeutic options

As molecular profiling of tumours increases so do the thera-
peutic options. This case was found to have a BRAF mutation
and she was commenced on the BRAF inhibitor dabrafenib

and MEK inhibitor trametinib.

Published by Sciedu Press
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Figure 7. Liver metastasis
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Figure 8. Soft tissue metastasis

The combination has been shown to improve the response
rate and progression-free survival in melanoma and reduces
the skin toxicities seen with dabrafenib alone.['”) The pa-
tient continues with an excellent performance status, and no
significant side-effects. Serial CT Scans demonstrate excel-
lent response to treatment with no radiological evidence of
residual disease. There is emerging evidence that patients
with metastatic melanoma may eventually become resistant
to treatment even with the BRAF and MEK inhibitor combi-
nation, and some studies are looking at more targeted ther-

[20]
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Figure 9. Histologic images. A: Infiltration by Melanoma cells;

100 protein marker; D: Negative expression of Melan-A marker.
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Figure

Figure 10. CT Scan Head demonstrating good response to
treatment with no evidence of the soft-tissue mass in the

lateral aspect of the left orbit
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Figure 12. CT Images thorax and abdomen at 5/12
post-treatment demonstrating good response to treatment.
The solitary lesion in the liver is no longer visible.

4. CONCLUSION

This case illustrates how molecular targeted therapy is im-
proving the management of metastatic melanoma. The com-
bination of dabrafenib and trametinib has been approved by
European authorities, and more recently approved by the
US FDA in January 2014. Data from the phase 3 studies
COMBI-d?!! and COMBI-v??! have both demonstrated a
survival benefit. The COMBI-d study showed a survival ad-
vantage of the combination compared with dabrafenib alone
of 6 months, and the COMBI-v study compared the combi-
nation with vemurafenib (a BRAF inhibitor) with 72% of
patients alive on the combination compared with 65% on
vemurafenib at a year.

The use of targeted therapies and the development of check-
point inhibitors to modulate the immune response to im-

munogenically active tumours such as melanoma is a rapidly
developing and a very promising area in oncology.

" Compressed 8:1
IM: 44 SE: 605

Figure 13. Soft tissue metastases no longer visible on 5/12
post treatment CT scan
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