Case Report

Primary histiocytic sarcoma breast, a very rare case report
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ABSTRACT

Histiocytic sarcoma (HS) is an uncommon, aggressively evolving histiocytic tumor showing macrophage differentiation. It is
typically composed of non-cohesive large cells that show positive immunostaining for two or more histiocytic markers, are negative
for T-cell, B-cell, myeloid cell, and follicular dendritic cell markers, and are also negative for CD1a and langerin. In this article, we
present the case of a 49-year-old female who was diagnosed with mammary HS.
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rue histiocytic sarcomas (HSs) are rare, usually
I aggressive hematological neoplasms characterized by
malignant proliferation of cells showing morphologic and
immunophenotypic evidence of histiocytic differentiation [1]. HS
can present as a solitary mass or disseminated disease, with most
cases involving extranodal sites including the gastrointestinal
tract, skin, superficial and deep soft tissue, lung, and nasal
cavity [1-3]. Primary HS of the breast is uncommon. In this case
report, we describe an out-of-the ordinary case of HS in a 49-year-
old female who presented with a left breast lump.

CASE REPORT

A 49-year-old female presented with a breast lump of 6 months
duration. A mammogram revealed a Breast Imaging-Reporting
and Data Systems category 4 well-defined, ovoid, radio-dense
lesion with lobulated margins in the upper inner quadrant of the
left breast measuring 2.8 x 2 cm.

The biopsy was sent to us in multiple fragments. The bits were
firm, from gray white to grey brown grossly. On microscopy,
the hematoxylin-eosin-stained sections showed lesional tissue
composed of sheets of loosely cohesive cells, largely histiocytic/
epithelioid in appearance with abundant eosinophilic cytoplasm,
moderately pleomorphic, indented/folded nuclei, and moderate
eosinophilic cytoplasm showing occasional vacuolization
(Fig. 1a). Numerous multinucleate giant cells and admixed
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lymphocytes were present. Foci of necrosis could be appreciated.
Mitotic figures were in the range of 11-12/10 high power fields.
Native breast ducts or lobules were not seen.

Based on this histomorphological picture at an unusual
location, a handful of differentials were considered, including:
giant cell tumor of soft tissue, HS, myeloid sarcoma, carcinoma
with osteoclast-like stromal giant cells, Rosai-Dorfman disease
(RDD), malignant melanoma, and cellular spindled histiocytic
tumor complicating fat necrosis. Considering these differential
diagnoses, immunohistochemistry (IHC) was performed. The
details of these markers are given in Table 1.

On IHC, the tumor cells showed immunoreactivity to
leukocyte common antigen (Fig. 2a), CD4, CD68 (Fig. 2b), and
CD163 (Fig. 2¢). Very focal CDla positivity was noted. Ki-67
index (Fig. 2d) was in the range of 35-40%. The cells were
negative for Pan-CK, CD21, CD23, S100, CD3, CD20, CD30,
CD34, CDI138, epithelial membrane antigen (EMA), PAXS,
myeloperoxidase (MPO), anaplastic lymphoma kinase (ALK),
and human melanoma black 45 (HMB45).

The absence of CD3, CD20, CD30, CD138, PAXS5, and ALK
(B- and T-cell-related markers) immunostaining in the cells
of interest ruled out the possibility of a host of non-Hodgkin
lymphomas, including anaplastic large cell lymphoma. CD34
and MPO-negative immunostains ruled out the possibility of
myeloid sarcoma. Negative CD21, CD23, and S100 with focal
CD1a immunostaining ruled out the possibility of tumors derived
from Langerhans cells and interdigitating and follicular dendritic
cell sarcomas. Negative Pan-CK and S100 immunstaining ruled
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Table 1: Source and details of immunohistochemistry markers used

Name Clone Source Dilution
LCA 2B11+PD7/26 Monoclonal mouse anti human CD45 RTU
CD3 F-7.2.38 Dako RTU
CD20 L26 Dako RTU
CD4 4B12 Dako RTU
CD68 KPI Dako/BioSB RTU
CD163 EP324 PathnSitu RTU
CD21 1F8 Dako RTU
CD23 DAK-CD23 Dako RTU
CDla 010 Thermo Fisher RTU
S100 Polyclonal Dako RTU
CD34 QBENDI10 Dako RTU
CD138 MI15 Dako/PathnSitu RTU
EMA E29 Dako RTU
Pan-CK AE1/AE3 Dako RTU
PAXS5 DAK-PAX-5 Dako RTU
MPO Polyclonal Dako RTU
ALK-CD246 ALK 1 Dako RTU
HMB45 HMB-45 Dako RTU

ALK: Anaplastic lymphoma kinase, CD: Cluster of differentiation, CK: Cytokeratin, EMA: Epithelial membrane antigen, HMB: Human melanoma black, LCA: Leukocyte

common antigen, MPO: Myeloperoxidase, RTU: Ready to use

out the possibility of carcinoma and RDD, respectively. Negative
HMB45 with S100 eliminated the possibility of malignant
melanoma.

The possibility of a cellular spindled histiocytic tumor
complicating fat necrosis was dismissed in view of the clinico-
radiological picture, lack of fat necrosis, increased mitotic count,
and elevated Ki67 proliferation index. Due to the absence of
hemorrhage, aneurysmal bone cyst-like areas, reactive fibrosis,

and metaplastic bone formation, the closest differential of a giant
cell tumor of soft tissue was disregarded, and a final impression
of HS was rendered.

DISCUSSION

HS is an uncommon histiocytic neoplasm among a heterogenous
group of histiocytic and dendritic cell tumors. It poses a diagnostic
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challenge for both pathologists and clinicians. The diagnosis of HS
relies on a combination of morphological and immunophenotypic
findings. These tumors are driven by certain recently uncovered
molecular mechanisms, the identification of which has thereby
improved the diagnostic adequacy [4].

HS, although common in adults, can present at any age from
infancy to old age and shows a male pre-dominance [1,4]. Its
occurrence at extranodal sites is often with other metachronous
malignancies like mediastinal germ cell tumors, malignant
lymphomas, and leukemias like follicular lymphomas and chronic
lymphocytic lymphoma/small lymphocytic leukemia [5,6]. An
intrasinusoidal presentation in lymph nodes, liver, and spleen is
also known [4]. Similar to this study, Bang et al. have reported
a case of primary breast HS in a 75-year-old female [7]. Nangal
et al. and Trevisan et al. have also reported HS in the axillary soft
tissue and in the subcutis of breast skin, respectively [8,9].

HS has a relatively diverse morphologic appearance [4].
Morphologically, the neoplastic cells are spindled to pleomorphic
with abundant cytoplasm, which proliferates in diffuse, poorly
cohesive sheets. The nuclei could be monotonous, with nuclear
pleomorphism ranging from mild to severe. Mitotic activity is
variable. Admixed plasma cells, reactive small lymphocytes,
neutrophils, eosinophils, and plasma cells are seen [1,4].
Multinucleated giant cells with emperipolesis (Fig. 1b), Touton-
type giant cells (Fig. 1¢), and xanthomatous cells as seen in our
case are also noted [1,4,10].

HS on IHC shows characteristics of mature tissue histiocytes
and macrophages. For its diagnosis, the expression of one or more
histiocytic markers which include CD68, CD163, CD4, CDllc,
C14, and lysozyme, is crucial. Immunoreactivity for S100 is seen in
50% of cases. This, in combination with negativity for B- and T-cell
markers, other markers of histiocytic and dendritic cell neoplasms
(CD21, CD23, CD35, CDl1a, langerin), myeloid sarcoma markers
(CD13, CD33, MPO), Pan-CK, EMA, and melanocytic markers
(HMBA45), is sufficient for the diagnosis of HS [1,11].

We worked up our case in a similar fashion. What was peculiar
about IHC in our case was the expression of CD1a. However, due
to negative S100 immunostaining, the possibility of Langerhans
cell histiocytosis was ruled out. Facchetti ef al. mention cases
with double histiocytic and Langerhans cell components in
cases classified as Langerhans cell tumors and HS [4]. The
diagnosis of these cases required double immunostaining which
was not available in our setting, posing a limitation. The line
distinguishing various histiocytic and dendritic cell tumors may
be blurred in some cases. In such situations, the final diagnosis
relies on identifying the main cell component.

Patients with clinically localized disease and small primary
tumors are shown to have favorable outcomes [1,12]. Recent
studies have demonstrated therapeutically useful molecular
alterations in the RAS-RAF-ERK pathway, more commonly
involving the BRAF gene [13-15]. Histiocytic tumors with
BRAFV600F mutations can be targeted with Vemurafenib.

CONCLUSION

Primary HS of the breast is extremely rare. A strong index of
suspicion on histomorphology combined with a robust IHC
workup is the key to clinching a diagnosis in these cases. Although
treatment options range from surgery to radiotherapy and
chemotherapy in these cases, the future appears to be changing
with the recent identification of the RAS-RAF-ERK pathway in
the tumorigenesis of histiocytic neoplasms and the recognition of
druggable molecular alterations [14].
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