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With the underlying risk factors of smoking, hypertension and hypercholesterolemia, the incidence of “hardening of arteries” (or atherosclerosis) is high in our aging population.  Among the standard treatments for patients at risk of heart attack or leg amputation is surgical bypass, designed to shunt blood around diseased arteries and provide flow to the distal arteries.  Even though this procedure is usually highly effective at providing early improvements in the blood supply, the durability of these grafts can be limited, with an approximate failure rate of 50% at five years.  Progressive scarring of the artery wall and narrowing of the lumen has been identified as the cause of this failure, yet treatment options to prevent these are currently limited.  

Blockages in vein bypass grafts occur at sites where the blood flow is abnormal (due to narrowing or bends within the graft).  Unknown, however, are the biologic mechanisms through which local alterations in blood flow patterns lead to vein graft stenosis.  Research in our laboratory focuses on the biologic link between blood flow and scarring within the graft lumen.  Employing a multidisciplinary team of vascular and molecular biologists, clinician-scientists, biomedical engineers, and mathematicians, we use a “systems biology” approach to explore this problem. Combining both experimental data and computer modeling, we have focused our research in the following areas:

· Understanding the impact of wall forces on focal vein graft lesion growth and applying multi-time scale modeling to predict graft success or failure.

· Modeling the interplay of physical forces and the regulators of inflammatory cell homing as they drive vein graft scarring.

· Translating these fundamental principles to the more complex human disease process to understand clinical vein graft failure.

