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The Study on Compliance Mismatch with respect to the Thickness Variation
of Elastic Foundation in Anastomosis Using Simplified Suturing Model

S. W. Lee’, J. J. Shim, D. S. Han(Dept. of Mech. Eng., DAU Graduate School),
G. 1. Han(Dept. of Mech. Eng., DAU), T. H. Kim(Dept. of Mech. Eng., K.1.T.)

ABSTRACT

In this paper we analyzed the effect of compliance mismatch with respect to the thickness variation of elastic
foundation(fatty tissue) in end-to-end anastomosis. This study considered the preliminary deformed shape induced by
suturing in the anastomosis of coronary artery and PTFE with different diameters using simplified suturing model and
the fatty tissue surrounding heart and coronary artery for more accurate result using finite element method. Area
compliance(Cy) was used to analyze the final deformed shape of the anastomotic part with respect to the thickness
variation of fatty tissue under mean blood pressure, 100mmHg(13.3kPa).

The results obtained were as follows :

1. When the elastic foundation, assumed to be incompressive material, surrounded the grafis in anastomosis,

the compliance mismatch of artery and PTFE was improved by 47~ 72%.

2. As the initial diameter ratio(R;) became larger, the higher difference of compliance was induced

in spite of elastic foundation surrounding grafts.
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Fig. 1 Finite element model of anastomosis with elastic
foundation after suturing
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Fig. 2 Dimensions and boundary conditions of anasto-
motic model with elastic foundation
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Table 1 Mechanical properties of each material

oL Efastic modulus R .
Division (Pax10") Poisson's ratio
Aery | 455 0.499
PTFE | 22.00 0.499
Fatty tissue 0.06 0.499
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Table 2 Comparison of max. and min. values of
diameter and area compliances with respect
to the imitial diameter ratio(Ry) without
elastic foundation (unit:%/kPa)

Diameter compliance(Co}| Area compliance(Ca)

Division Max. value | Min. value | Max. value | Min. value
Ri=1.0 0.604 0114 1.253 0.230
Ri=1.2 0.650 0.124 1.356 0250
R=14 0.708 0.133 1.483 0268
R=1.6 0.773 0.141 1.625 0.284
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Fig. 3 Difference of compliance between max. and min.
values with respect to the thickness of elastic
foundation(T)
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Fig. 4(a) Radial direction displacement distribution with
respect to angular variation (Ri=1.0)
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Fig. 4(c) Radial direction displacement distribution with
respect to angular variation (Ri=1.4)
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Fig. 4(b) Radial direction displacement distribution with
respect to angular variation (Ri=1.2)
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Fig. 4(d) Radial direction displacement distribution with
respect to angular variation (R=1.6)
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