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The study for Compliance Mismatch in the End-to-End Anastomosis
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Abstract
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Finite element analysis of end-to-end artery/PTFE anastomosis recently have been researched. But,
these studies were carried out without the compensation for the error of finite element analysis and
assumed the artery and PTFE as the simple cylindrical shape in spite of being the fatty tissue which
covers the heart. Therefore, we performed the convergency study with respect to increasing the element
numbers and considered the fatty tissue as the elastic foundation in the finite element analysis. The

results are as follow : 1.

artery could reduce the compliance disagreement.
compliance mismatch in the vicinity of anastomosis of different material.

An anastomosis with the thinner thickness and larger diameter PTFE than
2. A fatty tissue was affected to reduce the
Therefore a hypercompliant

zone become narrorw and a compliance discrepancy decrease between the artery and the PTFE about

70%.

anastomosis was similar to a sectional compliance.
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Fig. 1 The photography of heart and coronary artery
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(a) Meshed shape of simplified model

(b) Meshed shape of model with fatty tissue
Fig. 2 Finite element model in the vicinity of
anastomosis

Table 1 Mechanical properties of each material

Elastic modulus | possoin's Compliance
Pax 10° ratio .
In vivo
Artery 4.55 0.499 0.586
PTFE 22.00 0.499 0.122
Fat
, Yy 0.006 0.499 -
Tissue
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type artery/PTFE anastomosis without fatty

tissue

©8n -—- thickness O.Q

a7
ceA / I

054
o]
Q.34

024

Compliance percent per kPa

[

Distance {mm)
Fig. 6 Compliance distribution in the vicinity of B
type artery/PTFE anastomosis without fatty

tissue

3.2 PTFE &4 ¥ FH #3

PTFE®] 27 ®istet T & A7tx =2
A HEepolAxgte] WEE Fig. 5~74 e
Witk QAR ez fAlgh AEeold —E’cE
7bA e, F=AZE 0.4mmg) B -fell HEetold
Aol Ao}t ol Ak otz Q)

E3] C TypeolX PTFE2! F77} 0.4mm¢! 7
AZetold ztol7t 2k 031%/kPa FEZR
ZdHc zol7t A% AA veds &
v A gEetold st Apd g Yehda
o} 2g8)il, 0.8mm FANAME Bl wE
7t Ao EAgEA] %o, HEAH ST Type
Ccoll A= Fig. 7o)l VEM I Q)

agla, Z Al 2k ?”3}010‘*%%
WS e HWHAE Table 20 e whet
A, PTFES] F7& WA 7oz PTFES Y

—{m e

L ¥ 30 Lo
lo M =& 4

Aolol st BEeoldzitols YA
& qlov, 3 A3

g F-7 kol PTFES %—‘"
ol 71AHD S Aol upet vpefstAl el

3 4 A% Zow Aaw.

-0
=
o
24

0.8 — e
1 f*'* lhckre S OJ

Compliance percent per kPa
=

Distance {mm)

(a) Thickness 0.4mm

<
@

[ tnickness 0.8]

o
~

o
3

o
wn

o
w

Compliance percent per kPa
° °
N »

o

o
o

v v
-10 -5 [
Distance (mm)

(b) Thickness 0.8mm
Fig. 7 Compliance distribution in the vicinity of C
type artery/PTFE anastomosis without fatty

tissue

A Type?! 29, 577} 0.4mmel 4 ol Ao
AL etold ¥ 0.6520%/kPa o9, 3k F-9ollA
3.76mm gojzl  elAM dAsim, PTFEAA =
2.32mm BolA FolA 0.2697%/kPa 7} LA
th o, WAsE FAIZetolds Aoly <
0.31%/kPa =2 W& Ho|r}

T3 A7 0.8mmel 9ol Ao HEEo|Ad
2 0.6547%/kPaclt, T F-9lolA] 3.76mm E
ol oA WAdste, PTFENAM = 2.32mm Ho
A oA 0.1548%/kPac] LA35LI T,

B Type?! A%, F77F 0.4mm¢<! 74 %o o
AZ oA AT 0.6541%/kPa o|o, B3t H 96N
333mm  Hold XojA gAFiu], PTFEANAME
1.36mm Eol XolA 02991%/kPa 7} 'HAY s}t
THEHZ A E & 4 Aok g FA
0.8mm?¢] 9o FHhFE=2ol9 5 0.6546%/kPa
ol, #g BE9olA 3.77mm HojH oA Ay
3 PTFEClAE  232mm  Hold oA
0.1586%/kPa”t 48 5} A T}

C Typed! ZAoir F77F 04mmSd Al



e PTFEY End-to En

Table 2 The Max. and Min. compliance location
and value induced from anastomosis in
each model without fatty tissue

Zompliance location | Compliance Value

(unit:mm) (unit:%/kPa)

Artrey PTFE Artery PTFE
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Table 3 The Max. and Min. compliance location

and value induced from anastomosis with

fatty tissue
Compliance location | Compliance Value
{unit:mm) (unit:%/kPa)
Artrey PTFE Artery PTFE
Simpled model
. . 35 2.6 1.2581 | 0.0620
without fatty tissue
Simpled mode!
R . 2.4 1.6 0.3717 0.2206
with fatty tsissue
Type B with faf
P . ¥ v 232 1.84 0.3069 0.0987
tissue
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