Mini Review Journal of Surgical Pathology and Diagnosis
Volume 06:02, 2024

Histopathological Analysis of Rare Soft Tissue Tumors: Diag-
nostic Challenges and Solutions

Melissa Pincus*
Department of Female Pelvic Medicine and Reconstructive Surgery, Princeton University, Princeton, NJ 08544, USA

Abstract

Soft tissue tumors encompass a wide variety of neoplasms that arise from connective tissues such as fat, muscle, nerves, fibrous tissues, blood
vessels, or deep skin tissues. While common soft tissue tumors, like lipomas or fibromas, are relatively straightforward to diagnose, rare soft
tissue tumors present significant diagnostic challenges due to their diverse histological appearances and overlapping features with other tumor
types. This article reviews the diagnostic challenges encountered in histopathological analysis of rare soft tissue tumors and explores potential
solutions, including advanced diagnostic techniques and a multidisciplinary approach.
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. with scant cytoplasm, arranged in intersecting fascicles. The nuclei
Introduction are ovoid to elongated with fine chromatin.

» Fibrous Type: Displays a more collagenous stroma with fewer

Soft tissue tumors are a heterogeneous group of neoplasms with variable spindl cells, resembling fibrosarcoma.

clinical behaviors ranging from benign to highly malignant. Rare soft tissue

tumors are particularly challenging to diagnose due to their uncommon « Epithelial Component: Composed of gland-like structures or solid
occurrence, which limits pathologists' exposure and experience. Accurate nests of epithelial cells. These cells have round to oval nuclei with
diagnosis is crucial for appropriate patient management and prognosis. This prominent nucleoli and a moderate amount of cytoplasm.

article discusses the histopathological features of rare soft tissue tumors, the
challenges faced in their diagnosis and the potential solutions to improve
diagnostic accuracy.

« Spindle Cell Component: Similar to the monophasic spindle cell
type but intermingled with the epithelial component.

« Characterized by high cellularity, significant pleomorphism, high

: : mitotic activity and areas of necrosis. It can be challenging to
therature REVIGW distinguish from other high-grade sarcomas.

Synovial sarcoma is a rare and aggressive malignant soft tissue tumor « The presence of the SYT-SSX fusion gene resulting from the t(X;18)
that predominantly affects young adults. It typically arises near the joints of (p11;q11) translocation is a hallmark of synovial sarcoma. This fusion
the extremities, presenting significant diagnostic challenges due to its varied can be detected using techniques such as reverse transcription-
histological appearance and overlapping features with other soft tissue polymerase chain reaction (RT-PCR) and fluorescence in situ
tumors. This article delves into the histopathological characteristics of synovial hybridization (FISH).

sarcoma, the diagnostic hurdles it presents and the potential solutions for

. ) . ! e Th ied histological ion of ial , icularl
accurate diagnosis and effective patient management 1], e varied histological presentation of synovial sarcoma, particularly

the monophasic type, can mimic other spindle cell tumors such as
Synovial sarcoma accounts for approximately 5-10% of all soft tissue fibrosarcoma, malignant peripheral nerve sheath tumor (MPNST) and

sarcomas and predominantly affects adolescents and young adults. Despite solitary fibrous tumor (SFT).

its name, synovial sarcoma does not arise from synovial tissue but is believed

to originate from mesenchymal cells. The diagnosis is often challenging due

to its varied histological presentation and resemblance to other soft tissue

» Due to its rarity, pathologists may have limited experience with
synovial sarcoma, increasing the likelihood of misdiagnosis.

neoplasms. Early and accurate diagnosis is crucial for appropriate therapeutic « Variations in the SYT-SSX fusion gene (SYT-SSX1, SYT-SSX2 and
intervention and improved patient outcomes [2]. rarely SYT-SSX4) can complicate the molecular diagnosis.
Synovial sarcoma can present in different histological forms: « Employing a combination of immunohistochemistry and molecular

diagnostic tools can significantly enhance diagnostic accuracy. IHC
markers like TLEL and molecular assays to detect SYT-SSX fusion
genes are particularly valuable.

« Spindle Cell Type: Consists predominantly of uniform spindle cells
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« Ongoing education and specialized training in soft tissue pathology
can improve familiarity with synovial sarcoma. Participation in

and source are credited. workshops, conferences and case study discussions can be
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can serve as an invaluable resource for pathologists.

Alveolar soft part sarcoma (ASPS) is a rare, slow-growing malignant
soft tissue tumor with a propensity for early metastasis, especially to the
lungs and brain. It predominantly affects adolescents and young adults. The
histopathological diagnosis of ASPS is challenging due to its unique yet subtle
features and the potential for confusion with other neoplasms. This article
explores the histopathological characteristics, diagnostic difficulties and
contemporary solutions for accurately diagnosing ASPS [3-6].

Discussion

Alveolar soft part sarcoma represents less than 1% of all soft tissue
sarcomas. It typically manifests in the deep soft tissues of the thigh and buttock
but can also occur in other areas such as the head and neck, particularly in
younger patients. ASPS is characterized by a specific translocation resulting in
the ASPSCR1-TFE3 gene fusion, which is crucial for its diagnosis. Despite its
distinct molecular features, the histopathological diagnosis can be challenging
due to its rarity and the subtlety of its histological presentation.

Histologically, ASPS is characterized by:

« Nests of Cells: The tumor cells are arranged in nests or alveolar
structures separated by thin fibrovascular septa.

« Central Degeneration: The nests often show central degeneration,
leading to a pseudo-alveolar appearance.

» Large Polygonal Cells: The tumor cells are typically large and
polygonal with abundant granular eosinophilic cytoplasm.

« Nuclei: The nuclei are centrally located, vesicular and often contain
prominent nucleoli.

« PAS-Positive Granules: The cytoplasm contains distinctive PAS-
positive, diastase-resistant granules, which are a hallmark of ASPS.

« Prominent Vascular Network: ASPS often exhibits a prominent
network of capillaries surrounding the tumor nests and vascular
invasion is a common feature.

Epithelioid sarcoma is a rare, aggressive tumor often mistaken for
a chronic inflammatory process due to its granuloma-like appearance. It
typically occurs in young adults and presents as a slow-growing mass.
Histologically, it exhibits nodules of epithelioid cells with central necrosis.
Immunohistochemical staining for markers such as EMA, vimentin and CD34,
along with loss of INIL/SMARCBL expression, is diagnostic.

Clear cell sarcoma (CCS), also known as malignant melanoma of soft
parts, is a rare and aggressive malignant soft tissue tumor that predominantly
affects young adults. It typically arises in the deep soft tissues of extremities,
particularly in tendons and aponeuroses. The histopathological diagnosis
of CCS is challenging due to its resemblance to other tumors, particularly
melanoma. This article explores the histopathological characteristics,
diagnostic difficulties and contemporary solutions for accurately diagnosing CCS.

Clear cell sarcoma accounts for less than 1% of all soft tissue sarcomas.
It primarily affects adolescents and young adults, often presenting as a
slow-growing, painless mass in the extremities. Despite its histological
and immunohistochemical similarity to melanoma, CCS is a distinct entity
characterized by specific molecular features. Accurate diagnosis is essential
for effective treatment and improved patient outcomes.

« Melanocytic Markers: CCS is positive for melanocytic markers such
as HMB-45, S-100 and Melan-A, similar to melanoma.

*  S0X10: Another melanocytic marker that can be positive in CCS.

« The presence of the EWSR1-ATF1 gene fusion resulting from the
t(12;22)(q13;912) translocation is diagnostic of CCS. This fusion
can be detected using techniques such as reverse transcription-
polymerase chain reaction (RT-PCR) and fluorescence in situ
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hybridization (FISH).

« Theclear cells and melanocytic marker positivity can lead to confusion
with melanoma. Other differential diagnoses include perivascular
epithelioid cell tumor (PEComa) and renal cell carcinoma.

« CCS is an exceptionally rare tumor, which means pathologists might
have limited experience, increasing the likelihood of misdiagnosis.

» The subtle differences between CCS and other melanocytic tumors
may require careful examination and additional molecular testing for
accurate diagnosis.

« Utilizing a combination of immunohistochemistry and molecular
diagnostic tools can enhance diagnostic accuracy. Detection of the
EWSR1-ATF1 fusion gene is particularly valuable.

e Collaboration among pathologists, radiologists, oncologists and
surgeons is essential. Regular multidisciplinary tumor board
meetings can facilitate accurate diagnosis and treatment planning.

»  Ongoing education and specialized training in soft tissue pathology
can improve familiarity with CCS. Participation in workshops,
conferences and case study discussions can be beneficial.

1. Histological Overlap Many rare soft tissue tumors exhibit
overlapping histological features with more common tumors, making
differentiation difficult. For instance, monophasic synovial sarcoma
can mimic fibrosarcoma and epithelioid sarcoma can resemble
granulomatous inflammation or carcinoma.

2. Limited Exposure and Experience Pathologists may have limited
exposure to rare soft tissue tumors due to their infrequent occurrence,
leading to potential misdiagnosis or delayed diagnosis.

3. Molecular Heterogeneity The molecular complexity and
heterogeneity of rare soft tissue tumors can complicate the
interpretation of genetic and molecular testing results.

Accurate diagnosis of rare soft tissue tumors is essential for effective
treatment and improved patient outcomes. Traditional histopathological
examination alone often faces limitations due to the complex and overlapping
nature of these tumors. Advanced diagnostic techniques, including
immunohistochemistry, molecular pathology and cytogenetics, provide critical
tools for enhancing diagnostic precision. This article reviews the advanced
diagnostic techniques used in the identification of rare soft tissue tumors and
their impact on diagnostic accuracy.

The diagnosis of rare soft tissue tumors is challenging due to their
histological diversity and resemblance to other tumor types. Advanced
diagnostic techniques have become indispensable in overcoming these
challenges. These methods not only aid in accurate tumor classification but
also provide insights into the underlying molecular mechanisms, enabling
personalized treatment strategies. This article discusses the key advanced
diagnostic techniques used in the histopathological analysis of rare soft tissue
tumors.

Immunohistochemistry is a powerful technique that uses antibodies to
detect specific antigens in tissue sections. It provides valuable information
about the protein expression profiles of tumors, aiding in their classification.

« Specific Markers: IHC helps identify specific markers characteristic
of certain tumors. For example, TLEL is a sensitive and specific
marker for synovial sarcoma.

« Differentiation Markers: IHC differentiates between similar-
appearing tumors. For instance, HMB-45, S-100 and Melan-A are
used to distinguish clear cell sarcoma from other tumors.

« Confirming diagnosis: IHC is often used to confirm the diagnosis
suggested by histopathological examination.

* Prognostic and predictive markers: Some IHC markers provide
prognostic information or predict response to therapy.
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Amultidisciplinary approach involving collaboration between pathologists,
radiologists, oncologists and surgeons can enhance diagnostic accuracy.
Regular tumor board meetings and consultations with experts in soft tissue
pathology are beneficial.

Continuous education and specialized training for pathologists in the field
of soft tissue pathology can help increase awareness and familiarity with rare
soft tissue tumors. Attending workshops, conferences and participating in
online forums and case discussions can be valuable.

Creating and maintaining reference databases of histopathological and
molecular findings of rare soft tissue tumors can serve as a valuable resource
for pathologists. Such databases can facilitate comparison and identification
of rare tumor types.

Conclusion

The histopathological analysis of rare soft tissue tumors presents
significant diagnostic challenges due to their diverse and overlapping features
with other neoplasms. Advanced diagnostic techniques, a multidisciplinary
approach, continuous education and the development of reference databases
are crucial in overcoming these challenges. Accurate and timely diagnosis is
essential for optimal patient management and improving clinical outcomes.
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