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Figure2 Schema of the pattern of breakage.

Figurel Schema of the testing method of
suture retention strength.

J000MFglMDODODO0OO00ODOODOOOOODD
O Factory SHIKIBU 20000 0 0 000 O0—0 000
O Stress-straincurve[D 0 0 000000000000
OOmMSONYOPC-1200 0000000 0OOOODO
000000000 —0O0o0oooooooooog
godoooooooooooooooooooog
godoooooooooooooooooooog
godoooooooooooooooooooog
dolooooo00o0ooo0ooooooooooo
oooooooooooo

400000
ooobo0oooo+0o00o0Ob0b00o0oobO00ooo
Student'st-testd 0 0 O pld0.0500000000000O

s50000000000000

ooooooooooooooooooobobbooo
goooooobobobOo3gobooobooboon
gooooooo0ooobobobos-23000 0000
gmoooooooboooboooboooobooooboo

googd

10000000000
000000000000 D00OODOOOd longitudinally
cutting patternCl] 0 0 0 0 0 0O O O O I longitudinally elon-
gating pattern(J] 0 0 0 0 O O O O O O circumferentially
tearing pattern(] 300000000000 000O0OO
O000MFg 20 0000000000000 0OO

186

gooobboooooobbooooobobooooo
obooooooooboobooooooboobooOooooo
obooooooooboobooooooboobooOooooo
obooooooooboobooooooboobooOooooo
gooooobobbo0ooooooooob10000o
gooobboooooobbooooooboboooooo
goboooboooooobooboboobooobo
o0oo00O0000000MmM Fig 3

20000000000
00000o00o00o0ooo0ooooooooooo
Jodoooboooooooooooooooooo
Jodoooboooooooooooooooooo
Jodoooboooooooooooooooooo
[ the break starting strength of longitudinal cutting(T] O O
00000o00o00o0ooo0ooooooooooo
000000000000 O the break starting strength
of circumferentialtear[ D 0 0000000000000
gooosooo0ooooooysoooooooon
god0oobooooooooooossooooooo
00300000000000000ooouoooo
0000000000000 00O Fig. 4

30000000000000
0000000000000000000nodeD 00
000000000000000000000000
00000000000 Onoded Ofiberd 00000
0 0 [ Fig. 5000

000 Vol. 43 No. 5



goooooogso

T g i nally uming patiem
[ L oo nelly eseopartng palliss
I Corg iewlerenrial iy tharing panesm

100
a0 ‘
80
40
20
i - .

Magnification of dilaticn {times)

Figure3 Relation between the percentage of three kinds of
pattern of breakage and thickness of steel wire.
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Figure4 Changesin the break starting strength of ePTFE
graft. The break starting strength of circumferential tear de-

creases significantly with radial dilation. Asterisks represent
statistically significant differences (* p=0.003, **p<0.001).
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Figure5 Scanning electron micrograph at x80 of the breaking site of ePTFE graft.
A: longitudinally cutting pattern; B: circumferentially tearing pattern
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Figure6 Scanning electron mi-
crograph at X600 of internal lumi-
nal surface of undilated and dilated
ePTFE graft. (A: undilated; B, C,
D: dilated at x2, x3, and x4 of the
original internal diameter, respec-
tively). Arrowhead shows rupture

HOJIIAILP (eI pREun] — e

A (Circumferential direction of fiber.
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The purpose of the present study was to evaluate the anastomotic strength of ePTFE grafts after balloon dilation
using the testing method of suture retention strength.

Two-centimeter lengths of 4-mm standard wall ePTFE grafts (Impra; Tempe, AZ) undilated and dilated to 8-, 12-,
16-, and 20-mm (n=10 each) diameters were prepared. The graft was mounted on atensile testing machine connected to
aPC computer to obtain stress-strain curves (SS curves). A steel wire (diameter, 0.10 mm) was inserted through the hole
(0.4 mm diameter, 3 mm from the edge of the graft) and pulled at the rate of 10 cm/min until the graft was broken. The
break starting strength was cal culated from a videotape-recorded image of the break and SS curve.

Break starting strength (BS) was grouped into two categories: the break starting strength of longitudinal cutting
(BSLC) and that of circumferential tearing (BSCT). BSLC and BSCT of ePTFE grafts dilated to 5 times the original
diameter decreased to 78% and 38% of the undilated diameter, respectively.

Radial dilation of ePTFE grafts should be limited to less than three times the original diameter with regard to the
decrease in BS. (J. Jpn. Coall. Angiol., 2003, 43: 185-189)
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