



Case report 

Role of Immunohistochemistry in a Rare Case of Undifferentiated Soft Tissue Sarcoma with Cytohistopathological Correlation
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ABSTRACT
	Soft tissue sarcomas (STS) constitute a rare subset of malignancies, posing diagnostic challenges due to their varied clinical and histopathological presentations. This case report describes a young adult female who presented with a rapidly growing thigh mass initially misinterpreted as chronic hematoma on ultrasound examination. Subsequent cytological and histopathological correlation revealed features consistent with high-grade sarcoma, necessitating further characterization through immunohistochemistry (IHC). The tumour, displaying spindle cells with pleomorphic nuclei and abundant giant cells, posed a differential diagnosis, including pleomorphic leiomyosarcoma, liposarcoma, rhabdomyosarcoma, and malignant melanoma. Immunohistochemical examination was pivotal, confirming strong Vimentin positivity and a 30% Ki67 proliferation index while ruling out CDK4, Myogenin, MDM2, S100, SMA, and CD34 markers. This case underscores the critical role of IHC in accurate diagnosis and prognosis of challenging STS cases, advocating for a multidisciplinary approach to optimize patient management.
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1. INTRODUCTION

Soft tissue sarcomas account for less than 1% of all malignant neoplasms. Undifferentiated soft tissue sarcoma is a high-grade aggressive tumour with mesenchymal differentiation [1]. With two incidence peaks, one at age 50 and the other at age 80, the average age of diagnosis is 60 years, with male predominance. It usually manifests in the head, neck, viscera, retroperitoneum, and extremities during life’s sixth and seventh decades [2]. There are more than 100 distinct histologic subtypes of soft tissue tumours, most of which are STS, according to the fifth edition of the World Health Organisation (WHO) Classification of Tumours of Soft Tissue and Bone.[3] Each of these subtypes has its own distinct clinical, prognostic, and therapeutic characteristics. When examining all adult STS, liposarcoma, leiomyosarcoma, and undifferentiated pleomorphic sarcoma (UPS) are the most prevalent histotypes. Soft tissue tumours are typically classified using an assumed cell lineage method considering morphologic, immunohistochemical, and genetic characteristics. Histologically, immunohistochemical staining is generally used to make the diagnosis. Molecular testing, such as reverse transcriptase-polymerase chain reaction or fluorescence in situ hybridization, can also help because these methods can identify mutations, translocations, and recurrent gene amplifications specific to certain histologic subtypes of sarcoma [4]. Sarcomas can be grouped into 3 main types based on their genetic changes- 1. Sarcomas with specific gene fusions - Example: Synovial sarcoma, which has a unique SYT-SSX fusion gene. 2. Sarcomas with single, known mutations – Example: Gastrointestinal stromal tumors (GISTs), which usually have a mutation in the c-KIT gene. 3. Sarcomas with many complex genetic changes– Example: Undifferentiated pleomorphic sarcoma (UPS) and leiomyosarcoma, which don't have a clear or specific genetic pattern. As research advances, doctors are now using both histology and genetic mutations to make more accurate diagnoses and treatment decisions [4]. Initially, the nature of the tumour is benign, eventually leading to its locally malignant nature with a wide variety of presentation and thus forming a diagnostic challenge. Surgical resection remains the mainstay of treatment [5].In our case, we would like to highlight the importance of immunohistochemistry as an essential tool for the timely diagnosis and prognosis of soft tissue sarcomas.
2. PRESENTATION OF CASE

A woman in her early 40s presented with swelling over the left thigh for four months. Clinically, mass measured 7 x 7cm, firm to hard, fixed and non-tender. Patient was tested HIV positive. USG findings were suggestive of Chronic hematoma. FNAC showed spindle cells with elongated pleomorphic nuclei, prominent nucleoli and bizarre forms suggestive of High-grade sarcoma (Figure 1). A surgical-wide excision of the mass was performed. Grossly, we received a skin-covered fibrofatty tissue mass measuring 8x6 cm. The cut section of the tumour was soft and fleshy (Figure 2). Histopathological examination showed tumor arranged in sheets comprised of spindle cells with elongated pleomorphic and hyperchromatic nuclei, with scant to moderate amount of cytoplasm. Also noted were plenty of pleomorphic tumour giant cells (Figure 3). Based on the cytohistopathological features, differential diagnoses considered were pleomorphic leiomyosarcoma, pleomorphic liposarcoma, pleomorphic rhabdomyosarcoma and malignant melanoma. 
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Figure 1- Photomicrograph  (40x, Giemsa) showing spindle cells with elongated pleomorphic nuclei, prominent nucleoli and bizzare forms suggestive of High grade sarcoma.
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Figure 2- The excised specimen received in the histopathology section is a skin covered fibrofatty tissue mass measuring 8 x 6 cm. The cut section is showing soft fleshy appearance.
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Figure 3- Photomicrograph (40x, Hematoxylin & Eosin) showing tumor arranged in sheets comprised of spindle cells with elongated pleomorphic and hyperchromatic nuclei, with scant to moderate amount of cytoplasm. Also noted were plenty of pleomorphic tumor giant cells amidst.

Immunohistochemical analysis revealed strong positivity for Vimentin, a mesenchymal marker commonly expressed in soft tissue sarcomas ( Figure 4). The proliferation index, indicated by Ki67, showed a significant 30% nuclear positivity, highlighting the tumour’s aggressive nature ( Figure 5). Notably, the tumour cells were negative for CDK4, Myogenin 
( Figure 6 ), MDM2, S100, SMA (Figure 7) and CD34, ruling out alternative diagnoses and confirming the undifferentiated nature of the sarcoma. In our case, Immunohistochemistry is essential as it is challenging to diagnose on histopathology alone.
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Figure 4-  Photomicrograph (40x) immunohistochemical study of vimentin showing strong cytoplasmic positivity.
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Figure 5- Photomicrograph (40x) immunohistochemical study of Ki67 showing 30% nuclear positivity.
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Figure 6- Photomicrograph (40x) immunohistochemical study of Myogenin showing negative staining in tumor cells.
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Figure 7- Photomicrograph (40x) immunohistochemical study of SMA showing negative staining in tumor cells.


Though USG from outside diagnostic centre was suggestive of chronic hematoma, but clinically swelling was not looking like hematoma, hence clinician suggested the FNAC. Upon cytological suggestion of sarcoma, there should have been a comprehensive work up. Unfortunately, due to patient’s unaffordability to do the MRI/PET scan, surgical intervention was planned. Wide local excision was done, post operative imaging was done and there was no metastasis.  Post surgery follow up patient doing well.




3. discussion
Undifferentiated soft tissue sarcomas (USTS), including undifferentiated pleomorphic sarcoma (UPS), represent a diagnostic challenge due to their lack of definitive line-of-differentiation markers and highly pleomorphic morphology.[5] Routine histopathological examination alone is often insufficient for a conclusive diagnosis, as these tumors frequently mimic other high-grade malignancies such as pleomorphic leiomyosarcoma, liposarcoma, and malignant melanoma. In such cases, immunohistochemistry (IHC) serves as a pivotal adjunct, allowing for the exclusion of other differential diagnoses and narrowing down to an undifferentiated phenotype. Studies have emphasized the utility of IHC panels including markers like desmin, myogenin, S100, cytokeratins, and CD34, which help exclude myogenic, neural, epithelial, and vascular lineages respectively, thereby supporting a diagnosis of USTS when no specific differentiation is evident. [5] [6]
In the context of cytohistopathological correlation, IHC enhances diagnostic precision by linking cytological features such as spindle or pleomorphic giant cells with their protein expression profiles. For instance, UPS typically exhibits strong vimentin positivity, while lacking lineage-specific markers, a finding consistent with its undifferentiated nature [7]. Moreover, in recent years, IHC markers such as p16, Ki-67, and PD-L1 have also been explored not only for diagnostic purposes but also for prognostication and potential therapeutic implications. [8] In rare or atypical presentations, particularly when encountered in immunocompromised individuals, as with HIV-positive patients, IHC becomes even more indispensable due to altered tumor biology and overlapping histological patterns. Thus, immunohistochemistry remains an essential diagnostic cornerstone in the accurate classification and management of undifferentiated soft tissue sarcomas.
Clinically, patients often present with a painless mass that gradually increases in size. Sarcomas tend to be more locally concentrated than benign lesions and are frequently diagnosed at a later stage due to their indolent presentation [2]. UPS typically presents as a confined, multinodular, lobulated tumour with evidence of degeneration. The tumours are usually painless, although systemic symptoms such as fever, weight loss, and leukocytosis may be observed in the inflammatory subtype.
MRI plays a crucial role in assessing the extent of soft tissue sarcomas; however, its ability to differentiate between benign and malignant lesions, or between sarcoma subtypes, remains controversial. This is due to the nonspecific imaging characteristics shared by most soft tissue tumours, such as intermediate signal intensity (SI) on T1-weighted imaging (T1WI), high SI on T2-weighted imaging (T2WI), and heterogeneous contrast enhancement due to intratumoral hemorrhage and necrosis. Low SI on T2WI may be seen in tumours with fibrous components, such as UPS and low-grade fibrosarcomas [8].
Histopathological confirmation is essential, particularly in cases being considered for neoadjuvant therapy. A tissue diagnosis should be confirmed by an experienced sarcoma pathologist, with access to immunohistochemistry, cytogenetic studies, and molecular genetic testing if needed [4]. Histologically, UPS displays a wide variation in cellularity and morphology but consistently shows pleomorphic tumour cells. Some variants may also exhibit numerous giant cells or a prominent inflammatory infiltrate (inflammatory UPS/giant cell-rich types) [9].
In the present case, the gross and microscopic findings presented a diagnostic challenge, with differential diagnoses including pleomorphic leiomyosarcoma, pleomorphic liposarcoma, pleomorphic rhabdomyosarcoma, and malignant melanoma. The tumour exhibited spindle cells with elongated, pleomorphic, hyperchromatic nuclei and numerous pleomorphic giant tumour cells, complicating the diagnostic process. Given this morphological overlap, immunohistochemistry was critical in achieving a definitive diagnosis.
Recent developments in immunotherapy have shown promising results in various solid malignancies, including melanoma and lung cancer. Immune checkpoint inhibitors targeting the PD-1/PD-L1 pathway have demonstrated favorable responses, even in disseminated or operable disease settings. The therapeutic response is often associated with PD-L1 expression on tumour and immune cells, as well as the presence of tumour-infiltrating lymphocytes. A study by Yifan Zhang et al. found that PD-L1 immunoreactivity was more prevalent in UPS compared to chondrosarcoma and liposarcoma [10].
Adding to the complexity of the case, the patient’s HIV-positive status raises further questions regarding the role of immunosuppression in the pathogenesis and clinical behavior of STS, particularly in undifferentiated subtypes. The interplay between immunosuppression and tumour biology in such patients warrants additional exploration in future studies.




4. Conclusion

The development of metastatic disease affects the prognosis of approximately 50% of soft tissue sarcoma patients, presenting a significant challenge. Therefore, maintaining close patient follow-up is crucial to detect any tumour recurrence. This case underscores the pivotal role of immunohistochemistry in differentiating challenging soft tissue sarcomas, providing valuable information for accurate diagnosis and prognosis. The comprehensive use of a panel of markers aids in ruling out mimickers and guiding appropriate clinical management.
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