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Mechanical Forces in Wound Healing and Inflammation

Geoffrey C. Gurtner, MD, FACS

Johnson and Johnson Professor of Surgery
Professor (by courtesy) of Materials Science and Engineering

Associate Chairman of Surgery for Research

Stanford University
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MECHANICAL FORCES IN WOUND HEALING AND INFLAMMATION

Geoffrey C. Gurtner, MD, FACS

Johnson and Johnson Professor of Surgery, Stanford University

Mechanical forces have been suspected to play a critical role in wound healing and
fibrosis but the precise mechanisms have remained poorly understood. Recent studies have
demonstrated that mechanical forces can significantly impact the biologic response to
injury and fibrosis. Our laboratory has used a stress-loaded murine wound model and has
identified a critical role for fibroblast specific focal adhesion kinase (FAK) in the
development of hypertrophic scars. Microarray has demonstrated that mechanical signaling
activates hundreds of different pathways leading to increased inflammation and fibrosis.
Conversely, blocking mechanical signaling by transgenic or pharmacologic approaches
prevents hypertrophic scar formation.

To confirm the importance of this pathway in humans, we have developed a
stress-shielding polymer dressing which is able to offload wound tension following surgical
incisions. This elastomeric device actively contracts creating a mechanically shielded, fetal
like environment in the healing wound. Over the past five years, four clinical studies have
been performed; including two randomized controlled trials (RCT). All of these trials have
demonstrated a clinically relevant and statistically significant reduction in scar formation in
hundreds of human patients. These results have been shown to be durable beyond two
years.

Further work has demonstrated mechanical signaling networks are also potentially
important in the pathogenesis of chronic, non-healing wounds. As such, conceptual
frameworks to understand cutaneous repair have expanded beyond traditional cell-cytokine
models to include dynamic interactions driven by mechanical force and the extracellular
matrix. Strategies to manipulate these biomechanical signaling networks using both device
and pharmacologic approaches have tremendous potential to reduce fibrosis and promote

skin regeneration.
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