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Progress Report for R01 Grant 
Biomecbanical Factors in an Anastomotic Intimal Hyperplasia 

May 1, 1991 • April 30, 1992 

Significant progress has been achieved in our efforts to understand the hemodynamic and 
biomechanical factors which result in an anastomotic intimal hyperplasia. Saphenous 
vein and polytetrafluoroethylene (PTFE) bypass grafts have been placed in dogs and two 
separate and distinct types of anastomotic intimal thickening have been identified. The 
first is related to the anastomotic suture line and appears to be related to compliance 
mismatch as evidenced by greater intimal thickness in PTFE anastomosis compared to 
vein anastomoses. The second is on the floor of the anastomosis, remote from the suture 
line, and appears to be flow induced. 

Analogous flow models have been produced and flow has been evaluated both 
qualitatively and quantitatively. Low flow velocities and oscillation of shear stress have 
been demonstrated on the floor of the anastomosis in the region of the flow induced 
intimal thickening. The adverse hemodynamic conditions and prolonged particle stasis 
can be eliminated by exercise flow conditions in the anastomoses. Quantitative flow 
visualization methodology has been perfected and automated for three dimensional 
particle tracking. These measurements have been validated by laser Doppler anemometry 
measurements. · 

During the past year we have presented our findings at nine major national and 
international meetings with brief publications and abstracts. One full length manuscript 
and book chapter have been published. Active and on-going investigations to complete 
the quantitative correlation of anastomotic intimal thickening and flow field measure are 
under way and will be completed during the next year. However, this requires that our 
expected animal cost will remain constant for the 04 to the 05 year. The major problem 
facing us this next year relates to the budget cut which will severely compromise the 
number of experiments that can be performed. Therefore, we are requesting that our 05 
budget be increased to the 04 years level of $223,559 in order to complete these 
important experiments. 
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