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The Effect of the Diameter and Anastomotic Angle on the Compliance
and the Stress Distribution of the End-to-side Anastomosis
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Abstract . Von Mises stress and compliance distribution was evaluated using a finite element analysis on the end-to-side anastomosis of
an artery with length of 20~24mm, inner diameter of 4mm, thickness of 0.5mm and a PTFE graft with length of 10mm, inner diameter
of 2mm, thickness of 0.2mm when the anaslomotic angle was taken from 30"~ 90°in every 10°and the diameter ratio from 0.1~1 in
every 0.1. The inner pressure of 1330 dyne/mm?® was applied inside the 2 conduits. It was found that the compliance whose magnitude is
larger on the acute angle anastomotic side than on the abtuse angle side became larger as the anastomotic angle became smaller and the
diameter ratio larger and that the equivalent stress on the acute angle anastomotic side was larger than that on the abtuse angle side
and became larger as the anastomotic angle and the diameter ratio hecame larger.
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Fig. 1. Finite element of the end-to-side anastomosis of the
artery-PTFE graft

Table 1. PTFE CHAIE 2t SWef R[5 & EHYAIT

Internal Wall Elastic modulus

Diameter(mm) | Thickness(mm) | E(dyne/mm?x 10*)

Artery 4.0 0.5 4.5

PTFE 2.0 0.2 22.0
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Fig. 3. The change of the compliance along the length of the
PTFE graft with respect to the anastomotic algle change with
the diameter ratio 0.5
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Flg. 4. The change of the equivalent stress along the top length
of the artery with respect to the anastomotic algle change with
the diameter ratio 0.5
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Fig. 5. The change of the equivalent stress along the top length
of the PTFE graft with respect to the anastomotic algle change

with the diameter ratio 0.5
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