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ABSTRACT

Undifferentiated pleomorphic sarcoma (UPS) is a rare and aggressive soft tissue malignancy, accounting for less than 1% of
all soft tissue sarcomas. It is characterized by a high risk of metastasis and local recurrence, with diagnosis dependent on
histopathological and immunohistochemical findings. This case report presents a rare instance of UPS and highlights the
diagnostic complexity associated with its atypical presentation. A 48-year-old woman presented with pruritic, erythematous
lesions on the forehead and a longstanding, hyperpigmented lesion on the left cheek. The forehead and ear lesions were
unresponsive to topical treatments. Physical examination revealed multiple hyperpigmented macules and nodules with
sanguine crusts. Histopathological examination showed a connective tissue stroma infiltrated by polymorphic cells, including
lymphocytes, histiocytes, and plasma cells. Immunohistochemical analysis revealed focal positivity for CD31, CD34, CDG68,
and Ki-67, with negativity for CK, CD45, CD117, and Chromogranin. These findings were consistent with UPS. Radiologic
imaging suggested pulmonary metastasis, and a secondary bacterial infection was identified. The patient was started on
mupirocin for the secondary infection. Due to suspected pulmonary metastasis, surgical excision and radiotherapy were not
pursued, and she began doxorubicin-based chemotherapy. Unfortunately, the patient passed away during the second cycle
of chemotherapy. UPS is a rare and aggressive sarcoma that presents diagnostic challenges. Despite treatment, the prognosis
remains poor due to its metastatic potential and limited response to conventional therapies.
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INTRODUCTION

Undifferentiated pleomorphic sarcoma (UPS) is a rare and aggressive soft tissue sarcoma (STS)
characterized by a high risk of local recurrence and distant metastasis. Formerly referred to as
malignant fibrous histiocytoma (MFH), the World Health Organization (WHO) reclassified it in 2013
as UPS, placing it under the category of undifferentiated soft tissue sarcoma (USTS), a group of
pleomorphic stromal tumors lacking specific lines of differentiation (Allen, 2019; Bas, 2021; Kikuta et
al.,, 2015).

Soft tissue sarcomas comprise less than 1% of all malignancies, with UPS being the fourth most
common subtype, exhibiting an incidence of approximately 0.08—1 per 100,000 individuals (Allen,

2019). These tumors commonly arise in the extremities, retroperitoneum, viscera, and, less frequently,
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the head and neck (Allen, 2019). Only about 10% of UPS cases occur in the head and neck region,
accounting for less than 0.5% of all malignant neoplasms (Benites et al., 2020). Such rare anatomical
presentations pose diagnostic challenges due to atypical clinical manifestations.

Histopathology examination is essential for diagnosing UPS, although its morphologic
heterogeneity, often displaying a combination of storiform and pleomorphic patterns, can complicate
identification (Aragjo et al., 2022; Goldblum, 2014). Immunohistochemistry (IHC) serves as a critical
adjunct, particularly in excluding other pleomorphic malignancies. UPS typically expresses markers
consistent with myofibroblastic and fibroblastic differentiation, including positive smooth muscle actin
staining (Karkos et al., 2016). Ki-67, a nuclear protein indicative of cellular proliferation, is frequently
used as a prognostic biomarker in soft tissue sarcomas, including UPS, helping in the assessment of
tumor aggressiveness (Campos et al., 2013).

Imaging plays a pivotal role in staging. Computed tomography (CT) is the initial recommended
modality for evaluating local extension and detecting pulmonary metastasis (Sieg et al., 2016).
Ultrasonography (USG) of the abdomen may be employed to assess for extrapulmonary spread,
particularly to the retroperitoneum (Hong et al., 2021). In contrast, positron emission tomography
(PET) is not routinely advised during initial staging, as it offers limited additional benefit in evaluating
metastatic disease (Kikuta et al., 2015).

Given the rarity and nonspecific presentation of UPS, particularly in uncommon locations such
as the head and neck, clinical suspicion is often low. Nevertheless, definitive diagnosis requires
histopathological and immunohistochemical confirmation (Allen, 2019; Bas, 2021; Kikuta et al., 2015).
This case report presents a rare instance of UPS and highlights the diagnostic complexity associated

with its atypical presentation.

CASE ILLUSTRATION

A 48-year-old woman presented to the Department of Dermatology and Venereology at Dr.
Hasan Sadikin General Hospital in Bandung, Indonesia, with a primary complaint of pruritic,
erythematous lesions on the forehead. The symptoms began three months prior, initially appearing as
small, button-sized spots that gradually thickened and extended to the left ear, exacerbated by sun
exposure and scratching, and unresponsive to over-the-counter topical medications. Additionally, the
patient reported a persistent, firm, blackish hyperpigmented lesion on the left cheek, progressively
enlarging over the past ten years. The patient denied prior episodes of ulceration, bleeding, or
exudation. Unlike the newer forehead and ear lesions, which began as erythematous papules, the cheek
lesion was pigmented from onset and did not undergo color transition. Previous dermatological
consultations resulted in treatment with antibiotics and topical anti-inflammatory agents, without

clinical improvement. The patient had no personal or family history of skin cancer, autoimmune
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disease, or genetic syndromes. There was no history of immunosuppression or chronic illness. The
patient worked as a farmer with prolonged occupational sun exposure but no known chemical or
industrial exposures.

Physical examination revealed stable vital signs and no signs of malnutrition. Dermatologic
inspection identified multiple hyperpigmented macules and nodules with sanguine crusts on the cheeks
[Figure 1]. The largest lesion measured approximately 2x2 cm, with an indurated and thickened texture
on palpation, and ill-defined borders blending into the surrounding skin. Additional lesions were
present on the forehead and behind the left ear, ranging in size from 1x1x0.2 cm to 2x1x0.03 cm, with
clearer borders [Figure 1B]. Regional lymph node assessment found palpable regional
lymphadenopathy in the submandibular area. A skin biopsy was performed for definitive diagnosis.

Gram staining of the lesion behind the ear revealed Gram-positive cocci, suggesting secondary
infection. Histopathological examination of samples from the forehead and ear demonstrated a
connective tissue stroma infiltrated by lymphocytes, histiocytes, and plasma cells. These cells exhibit
condensed, polymorphic, and hyperchromatic nuclei, including spindle cells, vesicular nuclei, and
occasional mitotic figures. However, the mitotic index was not quantified in the pathology report,
limiting formal tumor grading. The sebaceous and eccrine glands of the forehead appeared
histologically normal [Figures 2A and 2B]. The histological features were consistent with UPS, and IHC
analysis was conducted for diagnostic confirmation. The tumor stained focally positive for CD31, a
marker of blood vessels, suggesting vascular involvement, and showed high proliferative activity with
Ki67, indicating a high rate of cell division. Additional tests were negative for cytokeratin (CK), ruling
out epithelial cells; CD45 (leukocyte antigen), excluding blood cell origin; CD117 (c-kit), which rules
out gastrointestinal stromal tumor; and Chromogranin, eliminating neuroendocrine tumors. The tumor
was positive for CD34, indicating blood vessel cells, and CD68, pointing to the presence of histiocytes.

Further diagnostic evaluations included laboratory and radiologic studies. Complete blood count
results were within normal limits. A chest radiograph revealed a reticular appearance in the right middle
to the lower field, along with pleural thickening, findings suggestive of a secondary bacterial infection
[Figure 3A]. Abdominal ultrasonography revealed no organomegaly or lymphadenopathy, and liver,
gallbladder, pancreas, spleen, kidneys, and urinary bladder appeared unremarkable [Figure 3B]. Thoracic
CT imaging showed nodules in the anterior centrilobular, posterior lobular, and inferior right
pulmonary regions [Figure 4]. These nodules were considered suspicious for metastases originating
from the suspected primary malignancy, although a pulmonary biopsy was not performed. Based on the
clinical, histopathological, and radiologic findings, a final diagnosis of UPS with secondary bacterial
infection and suspected pulmonary metastases was established.

The patient was prescribed mupirocin 2% cream for topical management of the secondary

bacterial infection, to be applied twice daily to both cheeks. Due to the presence of suspected
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pulmonary metastases, surgical excision and radiotherapy were not considered appropriate. The case
was subsequently referred to the Internal Medicine Department for systemic chemotherapy. The
patient was initiated on doxorubicin-based chemotherapy, planned for six cycles. Unfortunately, the

patient passed away during the second cycle of treatment.

DISCUSSION

Undifferentiated pleomorphic sarcoma (UPS) is a rare neoplasm, classified among spindle cell
tumors that originate in the skin or soft tissues. Despite sharing similar histopathological features, UPS
can exhibit diverse clinical courses, complicating its diagnosis(Campos et al., 2013). The reclassification
of MFH into USTS has highlighted the heterogeneous and polymorphic nature of these tumors, which
lack a clear developmental pathway (Kikuta et al., 2015; Matushansky et al., 2009). Recent studies have
suggested that mesenchymal stem cells, rather than histiocytes as previously thought, are the most likely
origin of UPS (Bas, 2021; Goldblum, 2014).

The precise pathogenic mechanisms underlying UPS remain unclear. Generally, STSs are
composed of heterogeneous mesenchymal cell populations that may arise through simple genetic
mutations or complex genomic alterations (Widemann & Italiano, 2018). Some studies have suggested a
potential link between UPS and environmental factors, such as sun exposure. Notably, a telomerase
reverse transcriptase (TERT) mutation has been identified in 76% of skin-related UPS cases,
highlighting the disease’s molecular complexity (Robles-Tenorio & Solis-Ledesma, 2025; Widemann &
Italiano, 2018).

Recent findings have also implicated a subpopulation of cells, termed side population (SP) cells,
in UPS carcinogenesis. These SP cells, present in both normal and malignant tissues, are distinguished
by their ability to efflux Hoechst dye (Robles-Tenorio & Solis-Ledesma, 2025). These cells exhibit
stem-like properties, including self-renewal and tumorigenic potential, as demonstrated in xenograft
models (Robles-Tenorio & Solis-Ledesma, 2025; Wang et al., 2012). Moreover, UPS-derived SP cells
have shown significant activation of the Hedgehog and Notch signaling pathways, along with their
downstream transcriptional targets. These molecular changes are consistently observed in both the
tumor cells and the surrounding tissue, suggesting a critical role in UPS pathogenesis (Wang et al.,
2012).

Soft tissue sarcomas (STSs) account for less than 1% of all cancers (Allen, 2019). These tumors
typically arise in the extremities, retroperitoneum, viscera, and head and neck (Allen, 2019). UPS was
previously reported to account for up to 40% of adult STS cases. While it typically presents in
individuals between their fifth and seventh decades of life, with a slight male predominance, UPS can

occur at any age (Oguri et al., 2018). A review of nine documented cases of primary gastric UPS
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reported a mean patient age of 68 years (range: 42—79 years) and an 8:1 male-to-female ratio (Oguri et
al., 2018).

For initial diagnosis, core needle biopsy is preferred over open incisional biopsy to establish the
diagnosis of visceral UPS (Widemann & Italiano, 2018). Open biopsy should be performed by
experienced surgeons to minimize the risks of bleeding and to preserve future resection planes. Fine-
needle aspiration is generally not recommended due to its tendency to provide inadequate tissue
samples (Robles-Tenorio & Solis-Ledesma, 2025). If initial results are inconclusive, image-guided core
biopsy is advised. For deep thoracic, abdominal, or pelvic lesions, endoscopic needle biopsy is a feasible
option (Robles-Tenorio & Solis-Ledesma, 2025). In cutaneous UPS, skin punch biopsy has been
reported as an effective diagnostic method in several case studies (Robles-Tenorio & Solis-Ledesma,
2025; Wang et al., 2012).

Histopathologically, UPS can be categorized into pleomorphic, spindle cell, round cell, and
epithelioid patterns (Cao et al., 2012). Storiform areas are characterized by plump spindle cells arranged
around slit-like capillaries, forming a cartwheel-shaped pattern of short fascicles. Pleomorphic zones
consist of larger fibroblastic cells, spherical histiocyte-like cells, and numerous large cells with
hyperchromatic, irregular nuclei (Benites et al., 2020). While histological analysis aids in assessing tumor
aggressiveness, the depth of UPS invasion is often a critical prognostic factor, particularly in advanced
stages (Zhang et al., 2022). Deeper tissue infiltration is associated with higher recurrence and
malignancy rates (Robles-Tenorio & Solis-Ledesma, 2025).

Additionally, IHC is pivotal in diagnosing UPS, a diagnosis of exclusion (Hornick, 2018). UPS
typically lacks lineage-specific differentiation, making IHC an essential tool for ruling out mimickers
(Sbaraglia et al., 2020). Negative staining for CK helps exclude epithelial neoplasms such as carcinomas.
Similarly, the absence of CD45 rules out lymphoid malignancies, while a negative result for CD117
argues against gastrointestinal stromal tumors (GISTs). Chromogranin negativity eliminates
neuroendocrine tumors from the differential diagnosis. In contrast, positive staining for CD68 supports
histiocytic differentiation, and CD34 and focal CD31 positivity indicate some degree of vascular or
mesenchymal lineage, features occasionally seen in UPS. A high Ki-67 proliferation index further
reinforces the diagnosis by highlighting the aggressive mitotic activity characteristic of high-grade
sarcomas (Hornick, 2018; Roland et al., 2016).

Metastatic potential in UPS varies, and prognosis is influenced by tumor size, anatomical site,
resection margins, and metastatic spread (Simpson et al.,, 2009). The lungs are the most common
metastatic site, consistent with the behavior of other STS.23 Metastases may also occur in regional
lymph nodes and other distant organs. Metastatic workup typically includes chest radiography,

ultrasonography, or CT scans (Simpson et al., 2009; Stone & Buescher, 2005). Overall, the prognosis of
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UPS is generally poor, particularly in metastatic cases, which may respond variably to chemotherapy

(Simpson et al., 2009; Stone & Buescher, 2005).

CONCLUSION

Undifferentiated pleomorphic sarcoma (UPS) is a rare and challenging soft tissue sarcoma with
diagnostic and treatment complexities. Histopathological and immunohistochemical evaluation is
essential for accurate diagnosis. Due to its variable clinical course and poor prognosis, timely diagnosis

and appropriate treatment, including surgery and chemotherapy, are crucial for managing the disease.
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Figures Legends
Figure 1A-B
Physical examination findings. (A) Hyperpigmented macules observed on the cheek. (B) Hyperpigmented macules, nodules,

and sanguine crusts on the forehead and behind the left ear. On palpation, the skin was hard and thick.

Figure 2 1A-B

Histopathology analysis of the forehead; (A) sebaceous glands and (B) eccrine glands. The epidermis is lined with stratified
squamous epithelium, some of which was hyperplastic and keratinized, while the core remains within normal limits. The
dermis consists of connective tissue stroma covered with inflammatory cells, including lymphocytes, histiocytes, and plasma
cells. Among these, round, oval, and spindle-shaped cells show hyperplastic growth, with some exhibiting condensed,
polymorphic, and hyperchromatic features. A few cells are vesicular with clear nuclei, and mitotic figures are observed (red

arrows).
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Figure 3 1A-B
Imaging findings of the patient. (A) Chest X-ray showing a reticular appearance in the right middle to lower field and left

lower field, accompanied by pleural thickening, which may suggest a secondary bacterial infection. (B) Abdominal (USG)

showing no evidence of metastasis.

Figure 4 1A-B
Thoracic CT scan findings. (A) Anterior view showing a nodule in the centrilobular region. (B) Posterior and inferior views

of the right lung (dexter pulmonary) showing the nodules (green arrow).
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