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INTRODUCTION
Tumor growth is a complex, multiscale process that involves 
intricate biological, chemical, and physical mechanisms. 
Understanding the mechanics of a growing tumor is essential 
for advancing cancer research and developing novel therapeutic 
strategies. This article explores the fundamental aspects 
of tumor mechanics, focusing on the physical forces and 
interactions that drive tumor growth, invasion, and metastasis. 
The tumor microenvironment is a dynamic ecosystem 
composed of cancer cells, stromal cells, extracellular matrix, 
and various signaling molecules. Tumor growth is governed by 
several physical forces, including cell-generated forces, external 
compressive forces, and fluid dynamics. Cancer cells generate 
traction forces through their cytoskeleton, enabling them to 
adhere to and migrate along the ECM. Actomyosin contractility 
is a key driver of these forces, which also contribute to ECM 
remodeling. As tumors expand within confined spaces, they 
exert compressive forces on surrounding tissues. These forces 
can collapse blood vessels, leading to hypoxia and the activation 
of angiogenesis pathways.

DESCRIPTION
Tumors often experience elevated interstitial fluid pressure 
due to dysfunctional lymphatic drainage and increased 
vascular permeability. This high pressure creates gradients 
that affect the transport of nutrients, oxygen, and therapeutic 
agents. Angiogenesis, the formation of new blood vessels, is 
a critical process in tumor growth. Metastasis is the spread of 
cancer cells from the primary tumor to distant organs. During 
intravasation and extravasation, cancer cells encounter shear 

stress within the bloodstream. Mechanosensitive pathways 
enable cancer cells to survive and adapt to these forces. 
Understanding tumor mechanics has significant implications 
for cancer therapy. Targeting the mechanical properties of 
tumors offers a novel approach to complement traditional 
treatments. ECM Modulation is therapies aimed at normalizing 
ECM stiffness can reduce tumor invasion and improve drug 
delivery. Vessel Normalization is the strategies to normalize 
tumor vasculature can alleviate hypoxia and enhance the 
efficacy of chemotherapy and immunotherapy. Drugs 
targeting mechanosensitive pathways, such as focal adhesion 
kinase inhibitors, show promise in preclinical studies. Recent 
studies have identified key epigenetic markers, such as DNA 
methylation and histone modifications, that can serve as 
diagnostic and prognostic tools. 

CONCLUSION
The mechanics of a growing tumor are integral to understanding 
cancer progression and developing innovative treatments. 
By elucidating the physical forces and interactions within 
the tumor microenvironment, researchers can identify new 
therapeutic targets and improve patient outcomes. Ongoing 
interdisciplinary efforts that integrate biology, physics, and 
engineering will undoubtedly advance our knowledge of 
tumor mechanics and their implications for oncology. Ongoing 
research in this field promises to uncover novel targets 
for more effective therapies. Radiation therapy has seen 
significant advancements with the advent of techniques like 
proton therapy and stereotactic body radiation therapy. These 
methods deliver high doses of radiation with pinpoint accuracy, 
sparing healthy tissues and reducing side effects.


