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Fig.1. Expandable metallic stents. (A) Straight type of
Matsui-Kitamura stent. (B) Waisted type of Matsui-Kitamura
stent. (C) Stent-graft. These stents are 20 mm in diameter
and 105mm in length. Graft is 20 mm in diameter and 80 mm
in length. (D) Deflated state of waisted type of stent-graft.

B LUHE
I. RBREE
1. A7 pTI7H
1) A7~ b

SEERLAEAT Y NIz v rbF ¥ oy LSS
(nitinol, =%/ — L) BOHCEBER A5~ + (Matsui-
Kitamura A7 > M5 2R LA, AL RAF Y RE
040mmBEN=F/ — A7 A X —% Ay v afRiZfFd I Lz &
DERE L7-20mm E105mmED L A TH B, ¥F5 7 PEIZE
BolWEH b -db-bIl U ToO2HORIKREFMA LA
(B1A, IB). A7 > KU VwAPL— b7 47
(straight type) (1A) &, & 9 —ik, M 9mm, #1%
10.5mm, 1lmmED7 7 U VHEFHRIZAT > b &sEL, #
OgEmIc P gz 2 A b ¥ 4 7 (waisted type)
(M1B) Thb, ArL—F 94 7TIRY T 7 MDA~
DOTEHEIZAT > PZHEFNLEZDIZL, Y2 A MY 17T
"7 7 MEEAEA~OTE A L (Q1D), b oicE s
ARTEA & BKALARIG £ TOWEEASA ML — b & £ T L K
E{ 5.

2) 757 Mg

777 MRE L TR o 6 MFL R L7z — 2 KR
BERHEHOATCMF L LTHNELTVD2HELY — 0
(Gelseal™, HAT 17T 1>, ®id) #/Hwi Eri—n
EREEMMIL ZATIFCH Y, R T AF L & Hidkik
AR0IMmEDEIZE S F ¥ 2135 84 TROE R & 7
ZUMTEKE b 0T, BERRCBOTHISTn S
MW T opIEENF NI IAFTOIF LMY T M
(expanded polytetrafluoroethylene, ePTFE) (1 » 75 437 |,
AFtay, KE)™ THh, WFOITEMILTHW:.
6mm #E? ePTFE & MAEREMH SV - A F—F NV (A7
ANV HTF—=F N, KAMY -HFAZF1T 497 -
rxny, ®BE) rHVWHEBEOBEOMNETEEL, %
20mmiZ5 | EEIX L7 80mm B 0.12mmED L D TH B, FED 4
HIIFBROR ) AT LETS 7 PEDT T, 30F=— 1
0.05g TREN40mMBH AL L DA 1T =— L) DR T AF L%
EFRTIRICY =L AFa—TE LT~ bDTHE Zh
HAFIETART20mm %, 80mmETH A, LOWEILL 1 >
F (inch) &7 0 #ER 2754, Mt #h#11141, 138, 126,
148 T, B2i£0.142°5017Tmm Th b, KOEHL LT X,
DF I (RaF 1 —, porosity, 120mmHg F o0&l
Eml/cm?/5) 1 FHFHUEIZ350, 5§30, 1010, 1370 TH Y,
O EBEERA LTS, BV — ), ePTFEDHILEILO
THab. EVI—VEEVWKETAF Y NS 7 MIBEENLT
WA, THRETIIE  DEREAOER S ) P2 Kifge
DWRIZED. FOMO Y S 7 b EIEBEERRIIZ AT > b
77 MRHAEN TV AHMETH B,

3) AF YT T b
Matsui-Kitamura 27 > b2 5 W2 75 7 Mg #LFNE
HEDEEUTOLREBOATY N 757 M2 HHA LA (L .
AFY NTTT7 PORFRIZOWTIE, A ML= ¥ L TDRT
YhEENWY -, ePTFEZMAEDELLOEF FNFNS
Gel (Gelseal™), S-ePTFE &IF0Y, A PL—} %4 725> b
ERN ZAFNETF 7 MEOHFILMS50, 530, 1010, 1370



30

DA EHE L FNFNS350, $530, S-1010, S1370 & L7z,
FERIZY 2 AP A TDAF Y PEFRFROT T 7 FEDH
& &% W-Gel, W-ePTFE, W-350, W-530, W-1010, W-
1370 £ L 7=,

WEFNDTF 7 PELAF Y P E Y Smm ORI L Y &5
7 MEZWHELRET, Bkt 2 BREESVAICEEL .
BIIRIEE 7 VAR E T BRI, KO LMD S BIIREEHA~
DRI (J—2) 2T 500 UTORES T, 9,
AT MPFTT PO~ AT X FAEICNELS.8mm, SME
17.5mm, 36mmEDT 7 1) L EIE & RREpiz A 52 AT
METELIIEALL. Z0O4MI%ANE16mm, 1.3mmEN
AT N—HETHEEL, A7 b5 7 MEE AR
GEAICEZELE (M1C). ThEAF> ST 7 MO LR
ELf TSIy 7 MEERF> MZIRESET, KR
BWETLEL AT Y POMICHAAATHEL .

2. EERE¥K

EEREBE AR E K2 (2R L.

) BlREET L

FEOTTI I ERRT 5 KEREF NV E LT, 20mm#%50mm &0
ME#OF 2 — 7% FEFISIER Lt (H3). AF> 757 }~
i, FEFVHRBLICAT Y M IT7 MRICZERPT AL L
312, KA TEIREEE 7V P & AlE D SR 4 & 5 12
L7 S5, HOWEOF a2 — T bBE LavE iz,
SR SR — A7) v T CROMTEE L 7.
) WEIRS T

ATV MNFTT7 MERELBIREE T VIEEOF 2 -7
2SR 2mMm OB VD L FEITALKE L. A
Fr b7I7 b RSB MICIFEA SN TR AR 2 S
B4 75 L3R YT (PAS000 Y 1) — X, SMCHA&H:,
PR W3 L, AR 60 5 70124 B & H IZiksE L7,
LhB, ORI EGIERE (=7 =32 FPAG00S, [ i
PERT, BE) 12 & B IEMZEEUT L O ERTT 2.

3. FHEEE

1) AF 2 b 7597 FOB & O

BHARIN & 75 WALoR & 7 L 7R A PIZ R L, A9 AR L
ETFNADTZ 7 MED LEEOER RGN L 22 (%8). ik

£ 150mm, M{EH%20mm 25 50mm L Z3EA5 ),

0¥ 20mm

B UT TN WOMEIBIIREEF L 2R L7, B
BIIFLRIESOmm THEIZ60mm Th 5.

[EiZ12mmTdh 5.

AL —fLz

MRS, W5 2k, WMoz

BV CCD I A Tk 4 — (CV-700, #«lxz. )(Ifbi)

Table 1. Kinds of Matsui-Kitamura stent-graft

Design of stentt  Type of graft Name of SG  Grade of graft porosity (ml/cm?*/min)
Straight Gel S-Gel 0
ePTFE S-ePTFE 0
350 S-350 350
530 S-530 530
1010 S-1010 1010
1370 $-1370 1370
Waisted Gel W-Gel 0
ePTFE W-ePTFE 0
350 W-350 350
530 W-530 530
1010 W-1010 1010
1370 W-1370 1370

SG, stent-graft; ePTFE, expanded polytetrafluoroethylene; Gel, Gelseal™.
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Fig. 2. Schema of artificial circulation. Fig.3. Picture of artificial circulation and aneurysmal model.

CCD, Charge Coupled Device
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Fig. 4. Relationship between the change of pressure and graft
motion. —, Pressure in stent-graft; - , Pressure in
aneurysmal sac; ---, Graft motion; i, early phase of graft
motion; ii, late phase of graft motion; P1 (@), inside pressure
of stent-graft at the starting point of graft membrane
expansion; P2 (&), inside pressure of stent-graft at the point of
maximum extension; Pm (4), maximum inside pressure of
stent-graft; P’1 (O), intraaneurysmal pressure at the starting
point of graft membrane expansion; P’2 (4), intraaneurysmal
pressure of at the point of maximum extension; P'3 ()
maximum intraaneurysmal prassure
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Fig. 5. Original tracings of the pressure change of expanded
polytetrafluoroethylene (ePTFE), and relationship between the
change of pressure and graft motion. (A) Pressure change of
S-ePTFE. (B) Pressure change of W-ePTFE. S-ePTFE,
straight type of ePTFE; W-ePTFE, waisted type of ePTFE.
—, inside pressure of stent-graft; ——, intraaneurysmal
pressure ; ~~, graft motion.
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Fig. 6. Original tracings of the pressure change of Gelseal™,
and relationship between the change of pressure and graft
motion. (A) Pressure change of S-Gel. (B) Pressure change
of W-Gel. S-Gel, straight type of Gelseal™; W-Gel, waisted
type of Gelseal™. —— | inside pressure of stent-graft; —,
intraaneurysmal pressure; -, graft motion.
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Fig.7. Original tracings of the pressure change of graft 350,
and relationship between the change of pressure and graft
motion. (A) Pressure change of $-350. (B) Pressure change of
W-350. S-350, straight type of 350; W-350, waisted type of 350.
——, inside pressure of stent-graft; =, intraaneurysmal
pressure; -, graft motion.
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Fig.9. Original tracings of the pressure change of graft 1010,
and relationship between the change of pressure and graft
motion. (A) Pressure change of $-1010. (B) Pressure change
of W-1010. S-1010, straight type of 1010; W-1010, waisted
type of 1010. — inside pressure of stent-graft;—,
intraaneurysmal pressure; = , graft motion.
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MAEELHEO 0<0001). Y2 A My A4 THIZBNTI,
Fl#|- W-ePTFE, W-Gel, W-530, W-1010, W-350, W-1370®
JEIZ EREMmER LA 0<0.001). ZHBEOLEIZBWTHE,
W-Gel & W-ePTFE ® 3, W-Gel & W-530, W-Gel & W-1010
DZHEEIIIRAFNAEET RO Ld o, EHITW-350L
W-ePTFE, W-350 & W-530, W-350 & W-1010, W-350 & W-1370
EDTEBICHMEATFENEEELRD o/

Pressure change of Graft 530 {mmHg)

—
Isec

Time (sec)

Fig. 8. Original tracings of the pressure change of graft 530,
and relationship between the change of pressure and graft
motion. (A) Pressure change of S-530. (B) Pressure change of
W-530. S-530, straight type of 530; W-530, waisted type of 530.
——, inside pressure of stent-graft; =, intraaneurysmal
pressure; —— , graft motion.

Pressure change of Grafl 1370 {mmHg)

Time (sec)

Fig. 10. Original tracings of the pressure change of graft 1370 ,
and relationship between the change of pressure and graft
motion. (A) Pressure change of S-1370. (B) Pressure change
of W-1370. S$-1370, straight type of 1370; W-1370, waisted
type of 1370. —, inside pressure of stent-graft; —— ,
intraaneurysmal pressure; -~ , graft motion.
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Fig. 11. Original tracings of the pressure change of graft 350,
and relationship between the change of pressure and
aneurysmal model motion. Pressure change of S-350. -,
pressure in stent-graft; —, intraaneurysmal pressure; —,
motion of aneurysmal model; S-350, straight type of 350.
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Kinds of stent-graft

Fig. 12. The averaged ratio of two pulse pressure in each
of stent-graft. Values are X +SD. S-Gel, straight type
of gelseal™; S-ePTFE, straight type of expandable
polytetrafluoroethylene (ePTFE); $-350, straight type of 350; S-
530, straight type of 530; S-1010, straight type of 1010; S-1370;
straight type of 1370; W, waisted type. ™ P<0.001.
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Kinds of stent-graft

Fig.13. The averaged ratio of two phase rise of pressure.
Values are x = SD. S-Gel, straight type of gelseal; SePTFE,
straight type of expandable polytetrafluoroetirene (ePTFE); S-
350, straight type of 350; S-530, straight type of 530; S-1010,
straight type of 1010; S-1370; straight type of 1370; W, waisted
type. * P<0.001.
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Fig. 14. The averaged ratio of relative early pressue gradient.
Values are x == SD. S-Gel, straight type of gelseal; S-ePTFE,
straight type of expandable polytetrafluoroetirene; S-350,
straight type of 350; $-530, straight type of 530; S-1010, straight
type of 1010; S-1370; straight type of 1370; W, waisted type.
* P<0.001.
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Kinds of stent-graft

Fig. 15. The averaged ratio of relative late pressue gradient.
Values are x = SD. S-Gel, straight type of gelseal; S-PTFE,
straight type of expandable polytetrafluoroethyrene; S-350,
straight type of 350; $-530, straight type of 530; S-1010, straight
type of 1010; $-1370; straight type of 1370; W, waisted type.
* P<0.001.
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Abstract

An endovascular stent-graft is less than usually invasive treatment for aortic aneurysm. However there are still some
problems, including aneurysm ruptures following stent-grafting. This phenomenon has been considered to be the big
drawback of using stent-grafts. The purpose of this study was to analyze the relation between graft properties and changes in
intraaneurysmal pressure using an aortic aneurismal model, and to reveal the benefits of using grafts. We used graft
membranes with different porosities and mobilities. A total of 12 types of stent-grafts were used, resulting from the
combinations of the following six types of grafts and two types of stents. Two of the grafts had no porosity. One was Gelseal,
and the other was expanded polytetrafluoroethylene. The remaining four were polyester in a range of different porosities. A
Matsui-Kitamura stent was employed basic as the supporting stent. To induce different mobilities in the grafts, two different
types of stents were used. One was a waisted type, which had a constriction in the central part to increase the extent of graft
mobility, and the other was a straight type with no constriction. The inside pressure of stent-graft and intraaneurysmal
pressure were simultaneously measured by observation of graft motion under pulsating flow. The increase in intraaneurysmal
pressure and the velocity during ejection phase were analyzed based on the graft motion. The internal pressure of the stent-
grafts was rapidly increased following the beginning of the ejection of pulsating flow, and the grafts were expanded at the
same time. In all stent-grafts, the increasing curve of the intraaneurysmal pressure followed a biphasic pattern. When the
graft was expanding, a rapidly increasing intraaneurysmal pressure was seen (early phase). After full expansion of the graft,
slowly increasing intraaneurysmal pressure was seen (late phase). Blockage effects on propagated pressure to the aneurysm
was stronger in grafts with low porosity and low mobility. The velocity of intraaneurysmal pressure elevation during the early
phase was higher in grafts with high mobility even in low porous grafts. This condition was observed except in highly porous
grafts. In the late phase, the velocity of intraaneurysmal pressure showed a tendency to be higher in grafts with low mobility
and low porosity. In grafts with high mobility, no definite difference in this velocity was observed irrespective of the degree
of porosity. This biphasic pattern is considered to be valuable new information, suggesting that porosity deeply affects all
phases, while graft mobility especially effects the early phase. These results suggest a graft should have low porosity and low
mobility for best results in preventing aneurismal rupture following a technically successful stent- graft placement.



