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Introduction
Sarcomatoid carcinoma, also known as carcinoma with sarcoma-
toid features, represents a rare and aggressive histological subtype of 
cancer characterized by the coexistence of epithelial and mesenchy-
mal components within the tumor. This distinct tumor entity poses 
significant challenges in both diagnosis and management due to its 
heterogeneous nature and resistance to conventional therapies. While 
sarcomatoid carcinoma can arise in various organs, including the 
lung, skin, liver, and kidneys, its pathogenesis and clinical behavior re-
main poorly understood. This comprehensive review aims to provide 
insights into the epidemiology, etiology, pathogenesis, clinical pre-
sentation, diagnostic modalities, treatment strategies, and prognosis 
of sarcomatoid carcinoma, with a focus on enhancing awareness and 
understanding among healthcare professionals.

Epidemiology

Sarcomatoid carcinoma is a rare malignancy, accounting for a small 
fraction of all cancer cases across different organ systems. The exact 
incidence and prevalence of sarcomatoid carcinoma vary depending 
on the anatomical site of origin. For instance, sarcomatoid carcinoma 
of the lung represents approximately 0.1% to 0.4% of all primary lung 
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tumors. Similarly, in the skin, sarcomatoid carcinoma, also known 
as spindle cell carcinoma, comprises a minority of cutaneous malig-
nancies. Despite its rarity, sarcomatoid carcinoma tends to manifest 
predominantly in older individuals, with a slight male predominance 
observed in some studies. Moreover, certain risk factors, such as to-
bacco smoking, exposure to carcinogens, and pre-existing epithelial 
malignancies, have been implicated in the development of sarcoma-
toid carcinoma, although the precise etiology remains elusive.

Pathogenesis

The pathogenesis of sarcomatoid carcinoma remains poorly under-
stood, reflecting its complex histological and molecular character-
istics. Emerging evidence suggests that sarcomatoid carcinoma may 
arise through various mechanisms, including Epithelial-Mesenchymal 
Transition (EMT), dedifferentiation of epithelial cells, and clonal evo-
lution. These processes may give rise to a heterogeneous tumor mi-
croenvironment characterized by the presence of both epithelial and 
mesenchymal cell populations. Additionally, genetic alterations, such 
as mutations in tumor suppressor genes and activation of oncogenic 
signaling pathways, have been implicated in the pathogenesis of sar-
comatoid carcinoma, although further research is needed to elucidate 
the underlying molecular mechanisms driving its development and 
progression. 

Clinical presentation

Sarcomatoid carcinoma can manifest in diverse clinical presentations 
depending on its anatomical site of origin and histological subtype. In 
the lung, patients with pulmonary sarcomatoid carcinoma often pres-
ent with nonspecific symptoms, including cough, dyspnea, chest pain, 
and hemoptysis. Cutaneous sarcomatoid carcinoma typically presents 
as a rapidly growing, ulcerated nodule or plaque on sun-exposed skin, 
mimicking other benign or malignant skin lesions. In other organs, 
such as the liver, kidneys, and gastrointestinal tract, sarcomatoid car-
cinoma may present with abdominal pain, jaundice, palpable mass, or 
constitutional symptoms. Given its aggressive nature and propensity 
for local invasion and distant metastasis, early detection and accurate 
diagnosis of sarcomatoid carcinoma are paramount for optimizing pa-
tient outcomes.

Diagnostic modalities

Diagnosing sarcomatoid carcinoma poses significant challenges due 
to its heterogeneous histological features and overlapping characteris-
tics with other malignancies. Histopathological examination of tissue 
specimens remains the gold standard for diagnosis, with sarcomatoid 
carcinoma typically demonstrating a biphasic pattern consisting of 
both epithelial and mesenchymal elements. Immunohistochemical 
staining can aid in differentiating sarcomatoid carcinoma from other 
malignancies and confirming epithelial or mesenchymal lineage. Ad-
ditionally, advanced imaging modalities, such as Computed Tomog-
raphy (CT), Magnetic Resonance Imaging (MRI), and Positron Emis-
sion Tomography (PET) scans, play a crucial role in assessing tumor 
extent, detecting metastatic spread, and guiding treatment planning. 
Molecular profiling of tumor specimens may also provide valuable 
prognostic information and identify potential therapeutic targets in 
select cases of sarcomatoid carcinoma. 
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Treatment strategies

The management of  Sarcomatoid carcinoma is challenging and often 
requires a multimodal approach tailored to individual patient char-
acteristics and tumor biology. Surgical resection represents the cor-
nerstone of treatment for localized disease, with the goal of achieving 
complete tumor excision and negative margins whenever feasible. 
Adjuvant therapies, including chemotherapy, radiation therapy, and 
targeted therapy, may be employed to reduce the risk of recurrence 
and improve overall survival. However, Sarcomatoid carcinoma is no-
toriously resistant to conventional chemotherapy regimens, highlight-
ing the need for novel therapeutic approaches. Immunotherapy has 
emerged as a promising treatment option for certain subtypes of sar-
comatoid carcinoma, particularly those with high tumor mutational 
burden or Programmed Death-Ligand 1 (PD-L1) expression. Clinical 
trials evaluating the efficacy of immunotherapy alone or in combi-
nation with other modalities are ongoing and may provide valuable 
insights into optimizing treatment outcomes in patients with sarco-
matoid carcinoma.

Prognosis

The prognosis of Sarcomatoid carcinoma varies widely depending on 
several factors, including the anatomical site of origin, tumor stage, 
histological subtype, and treatment response. Overall, sarcomatoid 
carcinoma is associated with poor outcomes, with a high propensity 
for local recurrence, distant metastasis, and disease-related mortali-
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ty. The 5 year survival rates for sarcomatoid carcinoma range from 
10%  to 30%, underscoring the aggressive nature of this malignancy 
and the need for early intervention and comprehensive management 
strategies. Prognostic factors associated with worse outcomes include 
advanced tumor stage, presence of distant metastasis, inadequate sur-
gical resection margins, and resistance to standard therapies. Howev-
er, recent advancements in molecular profiling and targeted therapies 
offer hope for improving prognostic stratification and therapeutic effi-
cacy in patients with Sarcomatoid carcinoma.

Conclusion
Sarcomatoid carcinoma represents a rare and aggressive malignancy 
characterized by the presence of both epithelial and mesenchymal 
components within the tumor. Despite its rarity, sarcomatoid carci-
noma poses significant diagnostic and therapeutic challenges due to 
its heterogeneous nature and resistance to conventional treatments. 
Through a comprehensive understanding of its epidemiology, etiol-
ogy, pathogenesis, clinical presentation, diagnostic modalities, treat-
ment strategies, and prognosis, healthcare professionals can better rec-
ognize and manage this challenging malignancy, ultimately improving 
patient outcomes and quality of life. Further research is warranted to 
elucidate the underlying molecular mechanisms driving sarcomatoid 
carcinoma and identify novel therapeutic targets to enhance treatment 
efficacy and long-term survival.


