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Abstract

Primary mammary sarcomas are very rare, histologically heterogeneous non-epithelial malignant neoplasms. Primary undifferentiated
pleomorphic sarcoma is a rare malignant mesenchymal tumor in the breast. It is characterized by marked cellular atypism and pleo-
morphism. Isolated cases with an aggressive course and poor prognosis have been commonly described in the literature. We present a
rare case of a 62-year-old woman with an 18-cm solid tumor of the left breast, 6 months old, which grew rapidly during the last month.
Physical examination and mammography revealed no enlarged lymph nodes in the left axilla. A total mastectomy was performed. The
diagnosis of undifferentiated pleomorphic sarcoma is challenging due to the lack of specific immunohistochemical markers. It can only
be made after excluding other types of soft tissue sarcomas. This report discusses the histopathological and immunohistochemical stud-
ies that were conducted. Our case is distinguished from others with the same diagnosis by the atypical clinical presentation, which is
painless, and the spontaneous bleeding, as well as the large size of the tumor.

This malignant tumor is a diagnostic and therapeutic challenge for pathologists, surgeons, and oncologists due to the lack of consensus
schemes.
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INTRODUCTION

plasms that arise from connective tissue, not from the ductal
or acinar epithelium of the gland. They have an aggressive

Undifferentiated pleomorphic sarcoma (UPS), formerly
known as malignant fibrous histiocytoma (MFH), is a rare
malignant soft tissue tumor that mostly affects the extrem-
ities, retroperitoneum, and abdominal cavity. Although
uncommon, it can also arise in the mammary gland. The
literature mentions less than 20 specific examples.!!!

The cause of undifferentiated pleomorphic sarcomas is
unknown. Primary breast sarcomas are rare malignant neo-

course and account for less than 1% of all malignant mam-
mary tumors and less than 5% of all sarcomas in adults.?!

Breast sarcomas typically present as a solid, painless
tumor mass that often infiltrates the underlying muscle,
fibrous tissue, and occasionally the skin. The diagnosis of
undifferentiated pleomorphic sarcoma is made by exclud-
ing other groups of sarcomas, as it has no specific immuno-
histochemical markers for diagnosis.
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CASE REPORT

This report presents a case study of a 62-year-old woman
with a slowly growing, painless mammary tumor mass. The
tumor was 18 cm in diameter and had been present for 3-4
months. However, it had shown rapid growth and ulceration
in the last month. The patient sought medical help and was
admitted to hospital due to spontaneous bleeding from skin
ulceration in the area of the tumor. After taking her medical
history, conducting an outpatient examination and palpation,
and performing ultrasound and X-ray examinations of the
lungs, the patient was admitted to the Department of Surgery
in the PULMED University Hospital in Plovdiv. The patient
reported no family history of breast cancer. The last preventive
examination was conducted four years ago. Laboratory blood
tests and tumor markers were normal. On examination, a
supetficial ulceration of the skin was found, accompanied by
bleeding. No discharge from the nipple or deformation of the
areola was described. The tumor covered the entire mamma-
ry gland, infiltrating the skin and surrounding fatty tissue.
Operative intervention using a frozen section procedure was
followed by a total mastectomy and lymphatic dissection. Bi-
opsy examination of permanent preparations and additional
immunohistochemical examinations with Vimentin, Cytoker-
atin, SMA, Desmin, and S-100 confirmed that it was an undif-
ferentiated pleomorphic sarcoma. No metastases were found
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in the lymph nodes. Despite the poor prognosis of our patient,
no metastases were detected in the lymph nodes, brain and
lungs 6 months after the operation. The fibrosis of the stroma
and the tumor microenvironment may have an impact on the
prognosis and evolution of the specific case.

Macroscopic and microscopic
examinations

During the physical examination, a painless tumor mass
measuring 18 cm in diameter was discovered in the patient’s
left mammary gland. The patient reported no family history
of breast cancer, and the last preventive examination was 4
years ago. Laboratory blood tests and tumor markers were
normal. Additionally, a superficial ulceration of the skin was
found during the examination, which was accompanied by
bleeding but did not result in any secretion or violation of
the integrity of the areola. The tumor had infiltrated the skin,
surrounding the fatty tissue, and chest wall, covering the en-
tire mammary gland (Figs 1A, 1B). The patient underwent
surgery, and a total left-sided mastectomy was performed.

Histological examination showed diffuse, irregularly ar-
ranged atypical pleomorphic spindle cells intermixed with a
few bizarre giant multinucleated tumor cells. Areas of coagu-
lation necrosis were encountered, and mitoses were common
(Figs. 2,3).

Figure 1. A, B. Macroscopic characteristics of the tumor - unclear borders with the surrounding soft tissues, dimensions 18 cm in

diameter, grayish-whitish color, dense consistency. They show areas of necrosis in the center of the tumor.
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Figure 2. A, B. Microscopic presentation of the case, bundles of atypical neoplastic cells arranged in a storiform pattern, spindle-
shaped and oval pleomorphic cells with bizarre nuclei, arranged in whorls; HE, x200.

Figure 3. IHC examination of the material from the tumor. A. IHC testing with Vimentin - diffuse positive in tumor cells; B. IHC test-
ing with Desmin - focal positive in tumor cells; C. IHC testing with S-100 - negative in tumor cells; D. IHC testing with SMA - negative
in tumor cells, positive in blood vessel walls.
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Preserved ductal epithelium from the gland was found
along with the tumor tissue in a malignant phyllodes tumor
that was excluded. Immunohistochemistry revealed nega-
tive results for cytokeratin, S100, SMA, CD34, and HMB45,
thus excluding metaplastic breast carcinoma, pleomorphic
liposarcoma, leiomyosarcoma, and angiosarcoma. The Ki-
67 proliferative index was 50%, while immunohistochem-
istry for ER, PR, and Her2 remained negative. The patient
received postoperative radiation and chemotherapy.

DISCUSSION

Breast sarcoma is a rare and aggressive malignant tumor,
accounting for less than 1% of all malignant breast tumors.
They can be primary or secondary. Histologically, they ex-
hibit marked cellular atypism and nuclear pleomorphism,
with significant mitotic activity (including atypical mi-
toses) and adjacent fields of spindle cells. It is important
to exclude metaplastic carcinoma and malignant phyl-
lodes tumor as differential diagnoses.’! Angiosarcoma is
the most common type.? Clinically, patients commonly
present with a rapidly enlarging unilateral breast mass.*!
Tumors can grow up to 40 cm in size..'>) In some cases,
patients may experience bleeding from the mammary or
mammary skin.

The etiology of UPS remains unclear, and accurate diag-
nostic and therapeutic regimens are yet to be established.
As tumor cells do not exhibit a specific differentiation to a
particular mesenchymal tissue, the results of the IHC ex-
amination must be analyzed. Immunohistochemistry can
aid in diagnosis, but it is often used as a tool of exclusion.
In the malignant variant of a phyllodes tumor, neoplastic
cells will be present alongside preserved mammary paren-
chyma. Conversely, in metaplastic carcinoma, epithelial
markers such as CK will test positive. In relation to other
sarcoma subtypes, pleomorphic liposarcomas exhibit pos-
itive immunohistochemistry for S-100 and MDM2, while
angiosarcoma displays positive vascular endothelial mark-
ers such as CD31, CD34, and ERG. Leiomyosarcoma tests
positive for SMA, Desmin, and CD10, while fibrosarcoma
tests positive for SMA and Vimentin.

Undifferentiated pleomorphic breast sarcoma typically
presents as a rapidly growing unilateral tumor.[%! The di-
agnosis of sarcomas is not based on characteristic imaging
studies.”) On mammography, sarcomas often appear as a
well-defined tumor with demarcation and, in rare cases,
calcification.[®”) The pathohistological diagnosis relies on
precise microscopic examination of high-quality histolog-
ical specimens. Previously, undifferentiated pleomorphic
sarcomas were classified as malignant fibrous histiocyto-
mas (MFH) by the World Health Organization (WHO).[8!

However, it was later acknowledged that MFH was a mor-
phological pattern rather than a distinct clinicopathological
entity and did not show definite differentiation to a particu-
lar type of mesenchymal tissue. Today, many neoplasms that
were previously diagnosed as MFH are classified as pleo-
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morphic subtypes of other sarcomas.!) Pleomorphic MFH/
undifferentiated pleomorphic sarcoma is a group of high-
grade sarcomas that lack differentiation. The name reflects
this characteristic. In 2013, the World Health Organization
(WHO) revised the classification of soft tissue tumors and
introduced the concept of undifferentiated pleomorphic
sarcoma/malignant fibrous histiocytoma (UPS/MFH). UPS
is now classified into three groups: high-grade pleomorphic
sarcoma, pleomorphic sarcoma with giant cells, and pleo-
morphic sarcoma with marked inflammation.!”’

Primary undifferentiated breast sarcoma is a rare condi-
tion, and there is currently a lack of established clinicopath-
ological studies and treatment approaches. The standard
treatment for patients without distant metastases is surgical
treatment with total mastectomy. The most important fac-
tor for long-term survival and prognosis is complete resec-
tion and absence of tumor infiltration in border areas.!'!]
Axillary lymph node dissection is sometimes performed,
but its significance for prognosis is not completely clear.!!?!
The long-term outcomes of chemotherapy and radiothera-
py after surgery are still unclear(!*] A case of UPS in a male
breast has been reported.[*]

Undifferentiated high-grade pleomorphic sarcomas in
the breast typically occur in individuals in their sixth and
seventh decades of life, as was the case in the example we
are describing.!’”! In some instances, these sarcomas have
been reported to occur after radiotherapy.!'®! The occur-
rence of undifferentiated pleomorphic sarcoma with giant
cells is exceedingly rare, as is the case we are presenting.['”]
Immunohistochemical staining for Vimentin, smooth
muscle actin (SMA), CD34, and CD68 may be positive, but
their expression is not specific.!'®! Desmin staining may be
positive, sometimes focally, as described in our findings.
Desmin positivity can be observed in cells with myofibro-
blastic differentiation. Myofibroblastic tumors should be
differentiated from myogenic tumors, which have a worse
prognosis and a higher rate of metastases. Differentiating
sarcoma subtypes based on molecular characteristics helps
to individualize therapy for these patients.

The reasons for the development of sarcomas remain
unclear. Diagnosis is difficult due to the lack of specific
immunohistochemical markers. Total mastectomy with
or without lymph node dissection is the most common
treatment, followed by chemo- and radiotherapy. Histolog-
ical grading of the tumor and assessment of the resection
margins are crucial for prognosis. Differentiating between
breast sarcoma subtypes based on molecular characteristics
can help tailor therapy for individual patients. In such cas-
es, the gold standard for diagnosis is immunohistochemical
examination. Effective treatment for these patients requires
a multidisciplinary approach.

CONCLUSIONS

Primary breast sarcomas are rare malignant neoplasms that
grow rapidly and have an aggressive course. The only defin-
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itive intervention in these cases is surgery with wide resec-
tion of the tumor. Diagnosing mammary sarcomas can be
challenging due to their low incidence, long latency period,
non-specific imaging findings, and difficulties in clinical
and histological detection of these lesions. Rapidly growing
breast masses should include consideration of these tumors
in the differential diagnosis.

The distinguishing features of our case are the lack of pre-
vious radiotherapy, the large size of the tumor and the pain-
less course, as well as the currently favorable evolution of
the patient’s follow-up, which we associate with the clear re-
section lines and the absence of metastases in other organs.
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Pe3tome

ITepByyHbIe CAPKOMBI MOJIOYHOIA JK€/Ie3bl — OYeHb PefiKie, IMCTONOTNYEeCKY F'eTePOreHHble HealNTeMaIbHble 37T0KaueCTBEHHbIE HO-
BooOpasoBanys. IlepBuunas HemuddepeHIMpoBaHHAsA IIeoMOpdHasA capkoMa — pefikas 3/I0KaueCTBEHHAsA Me3eHXUMabHasA OITy-
XO/Ib MOJIOYHOII >Kene3bl. OHa XapaKTepU3yeTCs BBIPaKEHHBIM KJIETOYHBIM aTUIIM3MOM U IleoMopdusMoM. B ymureparype yacto
OIMCBIBAIOTCSA OT/e/IbHbIE CTy4Yau C arpecCUBHBIM TeYEeHMEM I IJIOXMM IIPOTHO30M. MBI IIpe/iCTaB/IsAeM PefKuil Crydal 62-neTHeit
KEHIIVIHBI C COMU/THON OITyXOJIbIO JIEBOII MOJIOYHOI JKe/e3bl pasMepoM 18 cM, 6-MeCsAYHOII JaBHOCTH, KOTOpas 6bICTPO pOC/Ia B Te-
JeHue NmocyefHero Mecana. Pusndeckoe obcIegoBaHue ¥ MaMMOrpadus He BBIABIIN YBEeINYEHHBIX TMMpATUYeCKMX y37I0B B JIEBOI
HOAMBILIIEYHOII BIIajiHe. Bblla mpoBefieHa TOTanbHasA MacT9KTOMMA. [IMarHo3 HeguddepeHIMPOBaHHON IIIeOMOPdHOI capKOMBI
CTIOKEeH M3-3a OTCYTCTBUA CIeIMPIIeCKIX MIMMYHOIMCTOXMMIYECKMX MapkepoB. OH MOXKET ObITh IIOCTABJICH TOJIbKO ITOCTIe MCKIIIO-
YeHUA [PYTYX TUIIOB CApKOM MATKMX TKaHell. B aToM oT4éTe 06Cy>KaloTcs MpoBeEHHbIe TYICTOIATONOTIYeCKIe Y IMMYHOTIMICTOXM-
MMYecKme uccnefoBanyA. Hamr cmydait oTm4aeTcsa oT Apyrux ¢ TaKyM JKe AMarHo30M HeTUNYHOM KIMHIYeCKOi KapTIHOIL, KOTopas
6e3060/1e3HEHHA, VI CIIOHTAaHHBIM KPOBOTEUEHMEM, a TAKoKe OOJIBIIM Pa3MepOM OITyXOJIN.

Ora 3/10Ka4eCTBEHHAA OIYXO/Ib PECTAB/ACT COOOIT AMATHOCTNYECKYIO U TePANIEBTIYECKYI0 IPO6/IeMy /A MaTONOr0aHATOMOB, XI-
PYPrOB U OHKOJIOTOB 13-33 OTCYTCTBVA KOHCEHCYCHBIX CXeM TePAITUIL.

KnwoueBble cnoBsa

capKoMa MOJIOYHOJ! XKeJIe3bl, IMMYHOTUCTOXUMMS, IeoMopdHasi, HemuddepeHpoBaHHasL
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