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Microvascular Branching as a Determinant of Blood Flow 
by lntravital Particle Imaging Velocimetry 

Patricia Parsons-Wingerter, Terri McKay, Mary Vickerman, 
Mark P. Wernet, Jerry G. Myers, Jr., Krishnan Radhakrishnan 

The effects of microvascular branching on blood flow were investigated in vivo by microscopic 
particle imaging velocimetry (micro-PIV). We use micro-PIV to measure blood flow by tracking 
red blood cells (RBC) as the moving particles. Velocity flow fields, including flow pulsatility, were 
analyzed for the first four branching orders of capillaries, postcapillary venules and small veins 
of the microvascular network within the developing avian yolksac at embryonic day 5 (E5). 
Increasing volumetric flowrates were obtained from parabolic laminar flow profiles as a function 
of increasing vessel diameter and branching order. Maximum flow velocities increased 
approximately twenty-fold as the function of increasing vessel diameter and branching order 
compared to flow velocities of 100 - 150 micronlsec in the capillaries. Results from our study 
will be useful for the increased understanding of blood flow within anastomotic, heterogeneous 
microvascular networks. 
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