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Primary sebaceous and lipid-rich carcinomas are extremely rare. Sebaceous carci-
noma cells are large and oval with light, partially vacuolated cytoplasm. The sec-
ond population consists of cells located mainly on the peripheral parts of tumour
beaches. Those cells are of smaller calibre and are fusiform in appearance. Lipid-
rich carcinoma is made up of multiple cell populations. The predominant cell type
is with a distinctly light, vacuolated, and partially optically clear cytoplasm. Patho-
histological analysis may be overlapping. On one side there is a tumour with a rel-
atively excellent prognosis, and on the other, a highly aggressive carcinoma with

a tendency for early metastases.

Key words: breast, immunohistochemistry, lipid-rich carcinoma, sebaceous carci-

noma.

Introduction

Primary sebaceous invasive carcinoma is an ex-
tremely rare disease of the breast. To date, just over
10 cases have been reported worldwide, with the high-
est frequency in China with 6 reported cases {1].
The World Health Organisation (WHO) has de-
scribed this type of neoplasm as sebaceous breast
carcinoma based on sebaceous differentiation in over
50% of the neoplastic cell population, in the absence
of evidence on the skin adnexa origin [2]. It was first
described by van Bogaert and Madalgue in 1977 as
a morphological variant of carcinoma that produces
fat {3}. However, the first case was presented by Maz-
zella ez 2/. in 1995 under the current entity {4]. Fur-
thermore, micromorphologically very similar lipid-

rich carcinoma is also a rather rare primary neoplasm
of the breast. The frequency is estimated to be less
than 1% regarding all carcinomas of this localisation
[5}. Aboumrad ez /. described lipid-producing carci-
noma of the breast, whereas Ramos and Taylor stud-
ied it in detail and gave it a formal name {6, 7}. It is
described as a neoplasm that contains fat in the cy-
toplasm of neoplastic cells in the form of vacuoles or
a foamy mass. The content is histochemically positive
to neutral fats. Histopathologically, these are high-
grade tumours with a high degree of polymorphism,
extremely poor differentiation, and a high mitotic in-
dex [81. Glandular structures and papillary growth
patterns are not observed.

Considering the broad histopathological presenta-
tion of breast carcinomas, as well as their high mor-
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bidity and mortality, we present 2 rare entities for
pathohistological differential diagnosis. Sebaceous
and lipid-rich breast carcinomas may have an over-
lapping micromorphological presentation. Therefore,
we have provided a comparative pathohistological
and immunohistochemical analysis in correlation
with the clinical picture.

Cases reports

The 74-year-old woman presented with a pal-
pable mass in the upper-outer quadrant of the left
breast. Mammography showed a circumscribed neo-
plastic mass, classified as Breast Imaging-Reporting
and Data System (BI-RADS) grade 4c. After radio-
logical diagnosis, a tumourectomy was performed.
A fragment of fatty and glandular breast tissue
50 mm in diameter with part of the associated skin
tissue was submitted for pathohistological evalua-
tion. Macroscopically, a white-grey neoplastic mass
of medium-hard consistency and 30 mm in size was
observed on the section. The distance from the near-
est resection margin was 10 mm, without skin con-
tact. The micromorphological analysis determined
that the neoplasm was made up of 2 types of cell
populations. The cells were predominantly in lobular
arrangements, sometimes forming pseudo-glandular
structures. The dominant cell type was sebaceous in
appearance — large, oval cells with light and foamy,
partially vacuolated cytoplasm. The nuclei of tumour
cells were pushed towards the periphery of the cells,
with distinct polymorphism. Mitotic figures were
pronounced. The second population consisted of cells
located mainly on the periphery of the islands of can-
cer cells. These cells are smaller and fusiform in ap-
pearance, with eosinophilic cytoplasm and elongated
and hyperchromic nuclei. The tumour had pushing
borders. Lymphovascular and perineural invasion
were not observed. A desmoplastic stromal reaction
was present with a moderate mononuclear leukocyte
infiltrate. Necrotic areas were observed focally. His-
topathological examination revealed sebaceous breast
carcinoma, Nottingham score 8 (nuclear grade 3, his-
tologic grade 3, mitotic grade 2). Immunohistochem-
ical analysis showed that neoplastic cells were positive
to oestrogen receptor (ER), progesterone receptor
(PR), androgen receptor (AR), epithelial membrane
antigen, E-cadherin, Cluster of Differentiation 15,
also known as Lewis x (CD15), GATA3, post-mei-
otic segregation increased 2 (PMS2), MutL protein
homologue 1 (MLH1), MutS homologue 2 (MSH2),
MutS homologue 6 (MSHO), (Figs. 1, 2), and nega-
tive to Human Epidermal growth factor receptor 2
(HER?2), carcinoembryonic antigen, tumour protein
63 (p63), MAMMAGLOBIN, melan-A, and human
melanoma black 45. The Kiel 67 (Ki-67) prolifera-
tive index was about 32%. Subsequently, a radical
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mastectomy was performed without residual carcino-
ma in the breast tissue. In none of the 28 isolated ax-
illary lymph nodes was a secondary deposit observed.
The pathological staging was pT2 pNO. The woman
was prescribed hormone therapy, and she regularly
reports for check-ups. Fifty-five months have passed
since the intervention, with no recurrence or distant
metastases.

At the time of the diagnosis of lipid-rich breast
carcinoma, the patient was 38 years old. Mam-
mographic analysis confirmed a neoplastic mass in
the upper-outer quadrant of the left breast and clas-
sified it as BI-RADS grade 4B. The lesion was 25 x
22 x 20 mm in size. First, a core needle biopsy was
performed, followed by a tumourectomy. An oval
sample of fatty and glandular breast tissue of about
65 mm in diameter was sent for pathohistological
analysis. The associated skin sample was also sub-
mitted. A white-yellow swelling with indistinctly
borders and 25 mm in diameter could be seen on
the incision. Tumour consistency was medium-firm.
The distance from the nearest surgical resection mar-
gin was about 10 mm, without involving the skin.
The micromorphological analysis confirmed a neo-
plastic mass with infiltrative edges, made up of mul-
tiple cell populations. The predominant cells were rel-
atively large, with a distinctly light, vacuolated, and
partially optically clear cytoplasm. The nuclei were
large, pleomorphic, with prominent nucleoli. The is-
lands of cancer cells were irregular in shape, in places
with the dissipation of individual cells. Ductal carci-
noma 7z situ (solid type, high nuclear grade; NG3)
could be seen in the surrounding area. Necrotic ar-
eas were extensive, and a desmoplastic stromal reac-
tion was scarce with mild to moderate mononuclear
leukocyte infiltrate. Lymphovascular and perineural
invasion were observed. Histopathological examina-
tion revealed lipid-rich carcinoma of the breast, Not-
tingham score 8 (nuclear grade 3, histologic grade 3,
mitotic grade 2) (Fig. 3). Immunohistochemical anal-
ysis suggested that neoplastic cells were positive to
cytokeratin 7, E-cadherin, adipophilin, and tumour
protein 53 (p53) and negative to ER, PR, AR, HER2,
p63, cytokeratin 5/6 (CK5/6), and cytokeratin
14 (CK14). The Ki-67 proliferative index was about
55%. After the applied chemotherapy (fluorouracil,
epirubicin and cyclophosphamide [FEC protocoll,
and Taxotere), a radical mastectomy was performed.
Ductal carcinoma 7z situ foci were found in the breast
tissue, with no secondary deposits in 24 isolated axil-
lary lymph nodes. The pathologic staging was ypT2
pNO. Thirty-three months after the diagnosis, local
recurrence of the disease was pathohistologically con-
firmed. Certain changes in the lungs that correspond
to lung metastases could be seen on the MSCT tho-
rax. The patient was prescribed 10 Capetral cycles.
Her state is currently being monitored.



R v s, 'A .

S X
by £

B
%
e}
purt
<
g
Q
<
aw
~~
<
o
7]
<
L
=
0
(5]
=
e
S
[}
£
Q
-5
o
=
<
]
%]
3
o
Q
9
<
Q
(o]
2]
—
th
.
=

original magnification 40x. C) Anti-Ki-67, original mag-

nification 20x. D) Anti-CD15, original magnification 40x.
original magnification 20x. G) Anti-AR, original magnifi-

E) Anti-GATA3, original magnification 10x. F) Anti-ER,
cation 20x

lin-eosin, original magnification 20x. B) Haematoxylin-eosin,
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Fig. 1. Cont. H) Anti-E-Cadherin, original magnification 20x. I) Anti- epithelial membrane antigen, original magnifi-

cation 20x
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Fig. 2. Sebaceous carcinoma of the breast. A) Anti-MutS homolog 2, original magnification 20x. B) Anti-MutS homo-
logue 6, original magnification 20x. C) Anti-post-meiotic segregation increased 2, original magnification 20x. D) Anti-

MutL protein homologue 1, original magnification 20x

Discussion

Primary sebaceous carcinoma of the breast is sel-
dom encountered, given that it is identical to primary
sebaceous carcinoma of the skin. The latest WHO
classification describes predominant sebaceous dif-
ferentiation, unlike the previous one, which included
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more than 50% of cells with this pattern, without
evidence on skin origin {2, 9}. Pathohistologically,
sebaceous cells form lobular arrangements. Their cy-
toplasm is abundant, with a smaller or larger num-
ber of vacuoles. These cells are surrounded by oval
to spindle-shaped cells, with markedly eosinophilic
cytoplasm, without vacuolisation. The nuclei of se-
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Fig. 3. Lipid-rich carcinoma of the breast. A) Haematox-
ylin-eosin, original magnification 10x. B) Haematoxylin-
eosin, original magnification 20x. C) Haematoxylin-eosin,
original magnification 40x. D) Haematoxylin-eosin, origi-
nal magnification 20x. E) Anti-E-cadherin, original mag-
nification 20x. F) Anti-Ki-67, original magnification 20x.
G) Anti-p53, original magnification 20x

245



NikoLA Zivkovi¢, ANA CVETANOVIC, MILoS KOSTIC, ET AL.

"a' SO e ..A,,.@Q-ﬁ- ‘%?‘-'w?"'
} e} by
114’» m!"‘! p{"L: ; ;,1" \ |

L P e "

Rl "g‘rv ‘y‘n"n “"g A% 3%

Fig. 3. Cont. H) Anti-GATA3, original magnification 20x.

baceous cells are eccentrically positioned and express
a moderate to extremely high degree of pleomor-
phism. In our cases, we had neoplasms of grade 3 {10}
The distinction between a primary skin origin can
only be made when there is no contact with the skin
or when the neoplasm is surrounded by normal
breast tissue {11, 12}. The histogenesis of this neo-
plasm in the breast is still vague. It is assumed that
these are reserve ductal cells capable of sebaceous dif-
ferentiation, as well as the reposition of the embry-
onic group of epidermal cells into the breast tissue
[13, 14}. The analysis of the cases described so far
shows that the age varies in the range 25-85 years,
with a total of 3 cases of male breast cancer described.
The analysis of steroid receptors and the expression
of the HER2 oncoprotein suggested that the lumi-
nal subtype is the most common type of carcinoma.
However, cases of triple-negative carcinoma have also
been recorded. Our patient was diagnosed with a hor-
mone-dependent and HER2-negative carcinoma, ex-
cluding regional or distant metastases. The analysis
of GATA3, mammaglobin, and gross cystic disease
fluid protein 15 further confirmed the primary ori-
gin of the breast, i.e. the positive expression of CD15
confirmed sebaceous differentiation{15, 16}.

Lynch syndrome is caused by a mutation in
the mismatch repair (MMR) genes, leading to mi-
crosatellite instability. This syndrome predisposes to
malignancy. Using immunohistochemical staining,
mutations in MMR can be detected as loss of nucle-
ar expression in PMS2, MLHI1, MSH2, and MSHG
within the tumour. Muir-Torre syndrome is a vari-
ant of Lynch syndrome. According to the literature,
there has been no loss of MMR expression observed
in invasive breast sebaceous carcinoma {17}. Immu-
nohistochemical analysis of the expression of PMS2,
MLH1, MSH2, and MSHG6 proteins was performed,
and their positive reaction ruled out Muir-Torres syn-
drome {12, 14}. In this way, the potential existence
of visceral metastases can be ruled out, which has
been confirmed by clinical monitoring so far.
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I) Anti-AR, original magnification 20x

To date, lipid-rich carcinoma of the breast has been
described in only a few studies, as a series of cases or
individual reports. These are highly aggressive carci-
nomas with a low survival rate. The precise definition
remains a major controversy regarding the number
of neoplastic cells possessing fat vacuoles. Certain
studies suggest that the presence of fat vacuoles is
required in over 90% of neoplastic cells{18}. The dif-
ferential diagnosis may include glycogen-rich carci-
noma, apocrine, sebaceous, and secretory carcinoma
of the breast, but also metastases of clear cell carcino-
ma of the breast{19, 20}. It is most often localised in
the upper-outer quadrant, equally in both breasts, in
the form of a lobular mass. Pathohistologically, neo-
plastic cells are polygonal in shape with abundant,
vacuolated or foamy cytoplasm. Their nuclei are
pleomorphic, with dispersed chromatin and promi-
nent nucleoli. The islands of cancer cells have an oval
or strip arrangement. Moreover, the cells may have
an alveolar arrangement, with a high degree of cel-
lular polymorphism, and oncocytic or apocrine pre-
sentation.

Basic micromorphological parameters of seba-
ceous and lipid-rich breast carcinoma are provided
in Table I.

A specific immunohistochemical profile of neo-
plastic cells does not exist. Most often, we are deal-
ing with neoplasms negative to steroid hormones,
CK5/6, CK14, tumour protein 40 (p40), and S100,
but also HER2 positive expression in about 70%
of cases{5, 21, 22}. In our case, it is a triple negative
carcinoma with a Ki-67 proliferative index of about
55%. The origin of cytoplasmic fat causes great con-
troversy. It is known that normal ductal epithelial
cells can synthesise glycogen, carbohydrates, and lip-
ids. The ultrastructural analysis of cancer cells found
that fat in the cytoplasm is not a product of degener-
ative processes. Studies have proven that it is a mat-
ter of the accumulation of fats with a membrane.
They are located mostly near the Golgi apparatus
and enlarged endoplasmic reticulum {7, 23}. Guided
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Table I. Histopathological characteristics of sebaceous and lipid-rich breast carcinoma

CHARACTERISTICS SEBACEOUS CARCINOMA OF THE BREAST LIPID-RICH CARCINOMA OF THE BREAST
Cell types 2 types More than 2 types
Cytoplasm Vacuolated Vacuolated, rich in fats
Cellular arrangement Lobular Irregular

Mitoses Moderate Moderate to high

DCIS Absent Present

Neoplastic borders Pushing Infiltrative

ER/PR +/+ /-

High, up to 50%

DCIS — ductal carcinoma in situ, ER — oestrogen receptor, PR — progesterone receptor

Ki-67 proliferative index High, over 50%

Table II. Clinicopathological and immunohistochemical characteristics of sebaceous and lipid-rich breast carcinoma

PARAMETERS pT1 pT2 pPT3 Lympu NoDEs HR+ HER2+ Ki-67 < 20% Ki-67 > 20%
METASTASIS

Sebaceous carcinoma  11/23  11/23 1/23 9/23 16/23 2/23 6/23 13/23

Lipid-rich carcinoma  38/82 42/82 2/82 42/82 41/46  26/46 8/46 19/46

HR+ — hormone dependent, HER2 + — HER?2 positive expression, pT'1 — tumonr size up to 2 cm, pT2 — tumonr size 2—5 cm, pT3 — tumonr size greater than 5 cm

by the most significant and available data from
the literature, primarily from larger studies, Table II
shows significant clinicopathological and immuno-
histochemical characteristics of sebaceous and lipid-
rich breast carcinoma [5, 14, 241}.

Russo ez a/. presented a case of lipid-rich carcinoma
with a basal-like phenotype, initially without distant
metastases, whereas Reis-Filho ez @/. presented a case
of a patient with prolactin positive triple-negative lipid-
rich carcinoma {25, 26}. This study is distinguished
by the fact that neoplastic cells were positive to S100
protein; thus, they recommended this antibody as
a marker in the differential diagnosis of lipid-rich
carcinoma. The patient’s follow-up revealed a stable
disease for 20 years. A case of lipid-rich carcinoma
with an atypical histopathological and clinical picture
reported by Gaspar ez #/. has attracted special atten-
tion {27}. It involves a patient with grade 1 carcino-
ma, completely hormone-dependent, HER2-negative
carcinoma with a Ki-67 proliferative index of less than
1%. A relapse of the disease occurred 18 months after
chemotherapy. At that time, both visceral and nodal
metastases were noted. The prescribed chemotherapy
proved to have an excellent response.

Conclusions

Early, accurate, and precise pathohistological diag-
nosis has a key impact on the survival rate and clinical
follow-up of each patient. Considering the enormous
breadth of the micromorphological presentation using
a different immunohistochemical analysis, these
2 entities deserve special attention. Pathohistological

analysis may be overlapping, potentially leading to
misdiagnosis. On the one hand, we have a tumour
with a relatively excellent prognosis, and on the other,
a very aggressive carcinoma with a high propensity
for early metastases, disease relapses, and recurrenc-
es, as well as a low survival rate. From the therapeutic
point of view, exact guidelines do not exist due to
a relatively small sample. To date, combined chemo-
therapy with radiation, following a radical surgical
intervention, has provided the best results, as well as
hormonal therapy in cases with proven dependence
on steroid hormones, but with a limited effect.
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