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Conventional

Fig. 1 Two types of distal side-to-end anastomoses. A virtual

conventional anastomosis (dark grey) and a cuffed type
anastomosis from areal case were used in the present
study.
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Fig. 2 Input blood flow velocity patterns. A bi-phasic input

blood flow velocity patterns used for computational fluid
dynamics analysis.
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Conventional

Fig. 3 Streamlinesin thelate systole were presented. Note the differences of streamlines between the two. In the
conventional form of anastomosis, the lines apply the lower shear than in the cuffed type anastomosis.

Shear stress (N/m?)

Fig.4 Cine-angiography. ES and LS indicate early or late
systole, while ED and LD early and late diastole.
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Fig. 6 Flow stagnant in caudal outlet. Contrast agent became

stacked inthe cranial outlet, while the dye was completely
wiped out in less than 5 heartbeats after the injection.
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Image Based Computational Fluid Dynamics Related
to the Hemodynamic Effects
of Distal Anastomotic Cuff in Femoro-popliteal Bypass
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Background: Flow patterns inside a cuffed anastomosis are influenced by subject-specific 3D geometry. We
attempted to evaluate the hemodynamic advantages of femoro-popliteal bypass using a pre-designed cuffed graft by
image based computational fluid dynamics (CFD). M ethods. 3D geometry was investigated by 3D digital subtraction
angiography (3D DSA) and cine-angiography. Local rheological factors at the distal anastomosis were calculated by
CFD analysis. The obtained data were compared to the results of calculation in avirtual model of classical end-to-side
anastomosis for this case. Results: The distal anastomotic cuff eliminated the low shear stress area which would be
observed at the heel of anastomosis created in a conventional end-to-side fashion. Cine-angiography of real cases
suggested the beneficially changed flow pattern may enhance the clearance of blood from the anastomosis. Conclusion:
Clinical CFD analysis based on 3D DSA demonstrates case-specific local flow dynamics. Image based CFD may add
further information on patency estimation. 0 Jpn. J. Vasc. Surg., 15: 415-420, 20061



