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Abstract

Pancreatic cancer is a highly aggressive malignant tumor with a very poor prognosis, and its five-
year survival rate is extremely low, making it one of the leading causes of cancer-related deaths
worldwide. In recent years, studies have found that the tumor microenvironment (TME) plays a
crucial role in the occurrence, development, and therapeutic resistance of pancreatic cancer. The
TME is composed of tumor cells, stromal cells, immune cells, vascular endothelial cells, and various
factors and signaling molecules they secrete. These components interact in complex ways to shape
the aggressiveness and therapeutic response of pancreatic cancer. Research indicates that hypoxia,
immune escape mechanisms, and abnormal activation of stromal cells in the TME are closely related
to the invasiveness and metastatic ability of pancreatic cancer. Moreover, the abnormal activation
of signaling pathways such as transforming growth factor-g (TGF-B) and focal adhesion kinase
(FAK) further promotes the malignant progression of the tumor. In terms of pathological character-
istics, the hypoxic state in the TME, immune-stromal interactions, and the expression levels of key
molecular markers significantly affect the pathological grading, lymph node metastasis, and angio-
genesis of pancreatic cancer. In particular, the high expression of hypoxia-inducible factor 2 (HIF-
2) and Twist is closely related to the high-grade pathological features and invasiveness of the tumor.
In survival analysis, specific markers and subtype classifications in the TME provide an important
basis for the prognosis assessment of pancreatic cancer patients. Molecular markers such as HIF-2,
Twist, and KRAS mutations are significantly associated with patient survival, and subtype classifi-
cations based on TME characteristics reveal the biological heterogeneity of the tumor, providing
theoretical support for the formulation of personalized treatment strategies. By further studying
the relationship between the TME of pancreatic cancer and pathological features as well as survival
analysis, new directions can be provided for improving patient prognosis and developing novel
therapeutic strategies.
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