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Abstract

A finite element analysis of end-to-end artery/PTFE anastomosis has been presented in this study to
evaluate the distribution of compliance in the vicinity of the anastomosis due to any mismatch in
compliance characteristics. But, In these studies it was assumed that the artery and PTFE have the
simple cylindrical shape representing the fatty tissue surrounding the coronary artery. And the fatty
tissue was considered as the elastic surrounding materials in the finite element analysis.

The simulation results were obtained as follows : .

1. A fatty tissue was effect to reduce the compliance mismatch in the vicinity of a artery/PTFE
anastomosis of different material because a hypercompliant zone become narrorw and a compliance
discrepancy decrease between the artery and the PTFE about 70%. And radial direction displacement
distribution with respect to distance in the vicinity of a artery/PTFE anastomosis was similiar.

2. The variation of PTFE thckness reduce the compliance mismatch in the vicinity of a artery/PTFE
anastomosis about 25%.
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(a) meshed shape of model with elastic
surrounding tissue

(b) meshed shape of model without elastic
surrounding tissue

(c) meshed shape of improved model with
elastic surrounding tissue
Fig. 2 Finite element model of artery & PTFE
anastomosis
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Fig. 3 Dimensions and boundary conditions of each

model

Table 1 Material properties of the PTFE and Artery

Elastic modulus| possoin's Compliance
Pax10’ ratio In vivo

Artery 4.55 0.499 0.586
PTFE 22.00 0.499 0.122

Fa

‘tty 0.006 0.499 -
Tissue
22 REasiMe FAxEH R SEZA

sae) Hew mde AA 2B F Bgol
Y= FEUE nsQr] WEd, ¥F B
J RE RS Ul gal 290 9ES
nAERL, £ AIFAA APxA L 4A3
AgY Aor ARsR 2Ym, APz
&g A3 Yol e Ao A&

Brlg 5L FHoA A{dE AP °‘é“1
¢l 100mmHg(13.3kPa)E FWEA Uigez ¢
AstA Zgsiel, S8 PIFEZE SdsA 4
€ olFd BF FIoA wAste @4 A4

fua HRA.



Fig. 301 84 o) 279 AA%AD )
FxAe WA Ye.

2.3 @E2joleiac Mol
A5y dHALI)oA LRoA sl 5o
dd dE 4l Agel 54 dehis B2
oldat thgel A ot Py F Ux
Table 1o AA QA Ao A Fa A4 AE
Fol9z g e n Yok
_4v 1
Cv="5"7p (1)
©e ol ©HAe Waolng,
4V m(R+AR)'L — nR*L
- 2
v KL @)
_ 2RAR*+ AR®
= 2RA AR
o] ¥31, ARe| wl$ ZAoiA AFFPL Ad F
k. A4 28 TAE T, A2 A1)
Wlstn Folatw Ao Yo BEFA~Z 3
& 4 qlth
4R 1
S7lelA AVE st 9s] Eaehe AHe)
walgkolw, Ve 7] Aok, awln, APE

WrCdagsh o 271 veun. =3, ARS
Wskel ofa Este WA shgtolH, R

& 27 Wy Ao,

AT, B ATN AEg mde] wWyH:
garo] BRAAolnz, Steo] ol X749 A
gulgo] U ATeoldak TaA Zarh
afEs, by wEye wgHe A0)%
#A5e dAWste] Ulg YA W gT
4Rt vRaRe da AIoldrz naw
.

Ca=“4 2 @

2r ~R+U8)

A =f fR rdrdf

_ z ﬁ R+ (6
—2]0[2]R ) ©)
- jo (2RU(6) + LX)V db

AAE ol i3l BB U wREHe B

shgtolol, AL z7] W% BAF o}

-445-

471N, U(0)s 2= Wil
gomel Wgd &g vehin,
FEA curve fitting®] 2aA &3
oz A,

U(O) = Cy+ C10+ Cof*+ C36°+ -+ C,6"(7)

A
A

24
=

3. o np g &

Fetaa sl DAdE LAE FHAEH)
Ag gy 5 B dfdiaeE vRENE FHs
o AR 8 2(10,000002HE F5k o] ghel
siA 235 E451%

3.0 Xtz olf ghet of A

AdtzAL nedt Zdore HfdAgE o

&3t o FUolA EAstE dwW Ao HAFet

AHAdls T HA 03717%/KPa, H A= PTFEC| A
0.0620%/kPac] A5ttt ZZalolel Ao o)
= 2F 0.3097%/kPacl T}
AgzAE A ste] @GEsA
A= At FHolA LA
AZg}o| A A7} 1.2322%/kPacl ™, PTFES
oldA~E 02472%/kPaoit)k.  FHdE
1.2581%/KkPa, &A= PTFEYA 0.2306%/kPa &
dAE T oju WAlEe A BEEo|d i
Aol 1.0275%/kPacl ™, ©] g2 AWz g

%/%] =

L
.

=

al

0
-
ha)
=

3]

ol

v

o o
a2
e

k)

g
2

o,

2
o
2
o Lo gy

ol
-

rr

mﬂg

by

el

N 2 flo
e K
te o

u)

2

e

o}

i
%

4
Moo o |

o f-
I

faf

2

-

@ =2
o

g orro¢

M
4mm, PTFEE 1.6mm
Az Aol g A
3.5mm, PTFEZ 2.6mm
EEEL RPN

o~
i)

o o KM oo
e

18
o f

]

’

4 ooz 2 32 W oA oW 2 1%

O
—

o

i

o

o

B ol
o

i~
_=
o

2 Doy

=

o H
2
p
N
Y
2

9

e
o

Hu

o 1m
P
>

o

i

)
el g o2

A,
ok
(o)
o
o
td
i)

X
L)
o
ks

0



)
i
rlo
Hd
%
-z
2
;9, _>i4 _>L .L°.4 [

eeey
v N
2 N e i
_;H_,_,olg‘-_', r
J b o
it ™ 2
wt Lo
oo 2

£ =2

Rl 2

30 N
£

2

-

=i

m

.
r°mr~>i
L o

éu\c\s
2 0% |
L2 o oo

£
<
ke

0.124

0,081

Radial direction disptacement

0.04 4

Q.00 T — T ¥ T
-40 -20 0 20 40

Distance

Fig. 4 Radial displacment distribution in the vicinity
of a artery/PTFE anastomosis with elastic
surrounding tissue
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Fig. 5 Radial displacement distribution with respect
to anglar variation in the vicinity of a artery/PTFE
anastomosis with elastic surrounding tissue
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