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A solid tumor is an aberrant tissue made of cancer cells and a variety
of host cells—all embedded in an extracellular matrix—nourished by
blood vessels and drained by lymphatic vessels. Solid tumors often
stiffen as they grow in a host’s normal tissue. Stiffening, which is
perhaps the only mechanical aspect of a tumor that clinicians and
patients can feel/sense, is caused by an increase in the structural
components of the tumor, particularly in the amount of cancer cells,
stromal cells, and collagen. Tissue stiffening along with the growth
of the tumors within the confined space of the host tissue result in
the generation of mechanical forces. When exerted directly on
cancer cells, these forces can increase their invasive and metastatic
potential. Mechanical forces are also able to compress blood and
lymphatic tumor vessels, reducing drastically perfusion rates and
creating hypoxia. Hypo-perfusion and hypoxia in turn contribute to
immune-evasion, promote malignant progression and metastasis,
and reduce the efficacy of a number of cancer therapies.
Taming intratumoral mechanical forces can improve therapeutic
outcomes in many cancers. In my talk, I will present a series of in
vivo, in vitro and in silico studies that demonstrate the importance of
mechanics in tumor progression and how modulation of the
mechanical properties of tumors can result in improved treatments.
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