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Percutaneous Placement of Intraluminal
Stent- Graft for Aortic Dissection
: Experimental Study

Masayuki Hashimoto", Satoshi Sawada"’, Nobuo Morioka",
Kazuhiko Kotani", Takashi Iwamiya", Tetsurou Senda",
Noboru Tanigawa'’, Masami Kobayashi',
Yoshikazu Okuda", Yoshio Ohta" and Yasuharu Noishiki?

Highly porous fabric vascular grafts fabricated of ultra-
fine polyester fibers (UFPF-graft ; porosity, 7,000 ml, 9,000
ml, 11,000 ml at 120 mmHg) were attached between two
Gianturco stents connected with two stainless steel struts.
UFPF-grafts with two Gianturco stents were placed into the
aortas of six adult mongrel dogs without firm contact with
the luminal surface. From two days to four months after
placement, all the UFPF-grafts were completely sealed with
fresh thrombus or neointima. Within two months, complete
endothelialization was observed on both surfaces of the
neointima. In three dogs, aortic dissections were created
experimentally. Then an UFPF-graft (porosity, 9,000 ml)with
two Gianturco stents was placed at the site of entry of the

dissection, followed by additional Gianturco stents to expand |

the UFPF-graft. X-ray angiography showed that the entries
were closed immediately after placement, and false lumens
disappeared within one hour after placement. These results
indicated that the method has the possibility of treating aor-
tic dissection with complete sealing of the fabric by the
neointima.
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Porosity 7,000m1%> 5 11,000m1D A1) T A 5 )L A\ T Il
%, NI ANAE A0 B EAEZE O IR IE CHERE B A
OREIRANICEE L, Mieds X ORENEIC X5 AT
i B MR ORI & 85+ 5.

2. MBS LUHE

N LI E H40.07 denier® A1) 2 5 )b 45T HES)
(ultrafine polyester fiber ; # L) % BV T1450.8 ~0.9¢m (GF
1)0.833cm), & &3 ~4em (FH43.33cm) DFIEELZHE T e
b D&M L7 (LUFUFPF-graft) . A T I % X Porosity
7,000ml, 9,000ml, 11,000 ml? 3 flE%, Fh&h 2 &4
OFt 6 K& W7z,

& N LI OWij¥Ei2 1, 0.0126 inch stainless steel wire T
{ER% L 726 bends, 15mmfE, 15mmiEDGianturco stent® (1L
TG-stent) Z 2Dl 7z, £ LT 2 K Dstainless steel wire
(0.012 inch) THj#i DG-stent % 8k L 72 (Fig.1).

G-stent & §£\ D1} 72UFPF-graftiX, Porosity 11,000ml &
9,000mlI TIX7F ¥ — A, Porosity 7,000ml Cl38Fri — A %
WTRERZEYIC 6 B MERER K (K7 ~~9.5kg) D RBIR I 1%
AL, TWiiDstent CUFPF-graft% MEPICEE L7z, BB S
N 7ZUFPF-graftid Mg DG-stent Dbend &, FH12 WFTDAT
MEBEICEE SN, %< OHMIMENTREGLIKE &
% (Fig.2). 2O &) ATMEEICEEEDRVELTT
BB S N7-UFPF-graft D H ORI %, 2H2 540
A D, AIRAE X UEBARICEIEE L 72 (Table.1).

3. & B
a. WIRAYEIZ:

HEH 2 H 2 ] (Porosity : 9,000ml, 11,000ml) Dgraft
Hid M & D EEICHE S h T (Fig.3). HERIM3S
H (Porosity : 11,000ml) Dgraftifiid ¥ 72 &R ARt Dfibrin %
R 5 AEEEH R EREI L VB I h T, B
63 H, 119H, 126H (F1#hPorosity : 7,000, 7,000,

Fig.1 Highly porous UFPF-graft is attached between two Gianturco ét\

connected with two stainless steel struts.
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FERZ AL E P A I 12 & B KEAR AR T R 0 S BRA0 R

9,000ml) Dgraftifl i F1fa - ZH BN X 0 S22 1o 8
b TBY, V»TFhdPorosity (233 T b graft D B HIBEIE
TR I TV (Figd).
b. R B

& 2 H#%DUFPF-graft (Porosity : 9,000ml, 11,000ml)
12D DMIRS % R U 72 fibrin AR 1) T2 7 )L B
B & Ueraft D HBBRICE (RSN Tz, &iB35H
% DUFPF-graft (Porosity : 11,000ml) Ti3>K 1) T2 5 Lk
VA L 7z fibrinB 12, 8 fibroblast < M PIEAN 1%
DEANEE S, 63 H%DUFPF-graft (Porosity :
7,000m1) THEE 1) T2 57 )V HEAHERT 12 B3 > A fibrin DFETE
TA2500, HREMNMTIZIZETLTV A, GEI1I9H
(Porosity : 7,000ml) 5 & U126 A (Porosity : 9,000ml) Tl
UFPF-graft Wi B & OVMEEMAS IR & 0 Sealc T8
b, SEREET LT, (Fig.s).

KEROABNIRAEE (CX T 2 MERATMEDEE

1. B ®
Porosity 9,000m| UFPF-graftiZ X A $ B9 KB 7% 8 o
entry SHO T BEME % Misd 3 5.
2, MBS LUFE
a. FEERIYKBIR HHEOVERL

3 FHOMEM A (KE8~10kg, FATABIIREL lmm~
10mm, F¥10.16mm) (EEFHETICERBL, 5~730
FORIBhAR % #5308k L 7212, B3R T 47 RBHAR % R L 7-.
EHE L 7 KBIIROPEB L UEMRE 2 5~ 7L Tk %
T L7, /30 F v — & FVCOREIIRBE I #%4.5~Tmm
(*F¥5.0mm) D7 % 2 O (entry Ere-entry) B 72, #L T,
INHEDORE®H LI, HohLDOIFF VNE L~
) AL L7 ROGED & KEIRIME (& ) (Fig.6), A3k
DREIREES g A VB L7z (Fig.7). %, #hPiEE R
AN Lo 72,
b, ALMEYES L U#i%

Fig.2 Using two
Gianturco stents,
UFPF-graft is
placed into the
canaine aorta
without firm con-
tact with the aortic
wall. In this condi-
tion, blood flow
inside and outside
of the UFPF-graft,
so the blood pres-
sure on the both
surface of the fab-
ric is almost the
same.
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Table 1  Summary of preliminary experiments
dog Porosity of UFFF-graft Follow up
(ml/min at 120mmHg Hz0) (days)
1 11,000 2
2 11,000 35
3 9,000 2
4 9,000 126
5 7,000 63
6 7,000 119

REDIRAFAE % 7ERE L 72 3 BHOMERERA O KBRS,
ARBREIR & Y #fA L 728Frs — A % F v TPorosity
9,000m1 D UFPE-graft ((1#%11mm) % & {§ L 72. UFPE-
graft D EEALIL 3 B D ) B 2 B TentryD&H, £ LT 1
YHidentry & re-entry D % 2 (7 & L7z, UFPF-graft
&, FEOTRMER L FIFRICTHRDG-stentiZ & ) BIIRPIIC
[ L 727, UFPF-graft% Pl 53558 L KBIIRPIEE |
A SEDHI2®, 2~33EH; L 72G-stent (LL Tadditional G-
stent) Z B HEEE L 7.

HFEBNIZDOE, UFPF-graft X Utadditional G-stent
BRI, 1 BRIR, BLO2 BEMEO 4 KBRS %
BEAT L7c, F7-918 2 Wik, MR~/ €Y 5,000
HAT A 8E L2 3 B L, entry, false lumend & UF
UFPF-graft D B H PR O ML DIRGE & PIIRAY 12852 L
7.

3. & R
a. MEELATR

UFPF-graft 8 & Ufadditional G-stent &/ KBk &
TlE, FEEHK 3L bentry, false lumen, re-entry7SH
BICBE s,

UFPF-graft #entry&f B L7z 2 Bl 9 B 1 HITIEE
EE% L Dentry B S M, false lumend JH5 L 72
(Fig.8). # LT, Hi# 1 KR, 2 BefI#% bentry, false
lumenid i SNA D 27245, re-entryld WV FNLOBEED
MEELICTORER SN, K5 1 FITIIHBEEZLY
entry PSS N7 b DD, false lumenidre-entry > 5 D1
WRIDTWMAZ RO, 1 FET4IZ (3 alse lumend JHI L
7245, re-entryld 2 WEEER ¥ TR S WD 72 (Fig.9).

UFPF-graft & entry#§ 7 Hre-entry 52 220 ) CTHE L7z

B Tidentry, re-entry & Ufalse lumen|ZFBEE & D iHE

L, 1Eef#, 2 B D rue lumenD A 2N Twiz
(Fig.10).
b. HHRT R

fH L 72UFPF-graftOF E HBRIL 3 Fl & DI THE S

FHTEIIA25H
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Fig.3 Macroscopical observation shows that the UFPF-graft(Porosity
; 11,000 ml)explanted at 2 days is completely sealed with fresh throm-
bus.

- ¥ S
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Fig.4 Macroscopical observation shows that the fabric (Porosity ; 7,000
ml)explanted at 63 days is completely sealed with neointima.

i

Fig.5 Microscopical observation shows that the fabric (Porosity ; 9,000
ml)explanted at 119 days is completely sealed with neointima, and com-
plete endothelialization (+)is observed on the both surfaces of the
neointima. (H-E stain, original magnification X4) (LRA : left renal artery,
PF : ultrafine polyester fibers)

)L, 5%E4&iZentry% %\ TV 72, UFPF-graft Tentry & re-
entry D % F€ 72 1 B Tlfalse lumenlESE& I MMARE S
NTWzh (Fig.11), entry DAL 72 2 fl Tldre-entryld
BAFE Lre-entry i Dfalse lumenPIIZiE, (X & A LMK

13
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Fig.6 Cross-linked with polyepoxy compound and heparinized canaine pericardium (A

IMW

| B0, I
IIN'& Il i

3
(B)

/. Two holes are punched out on the canaine tho-

racic aorta, and the heparinized pericardium (P)is sewed up cn the adventitia covenng the two holes (+) (B).

Fig.7 Schema of the experimentally created aortic dissection

Y BO L o7z (Fig.12).

Z =

DeBakey II 40D G KR ARHE D F487 | Zentry 0D BASE AT
HITH 0, entry % HEEIZEISH 9 Mifalse lumen (IS EH 24
& Nfalse lumenNOIMAEATIN, EFELEINBZ L2k K
BIRFEEOSEEBHEOIFTCELZLPMbhTVnEY, %
%, Dureau®, Albaza® 5™ ¥ 7 N TIM4E 2 & HentryP
AT, SRR REIIRMRRE | X9 A ERR YA AT TS
RENTVBIO 0 Fi EBRMIIES T —TVERNT
KEIARP I FF 1 3 % prosthesis b Hti & LT 5 12-1978,
entry FISHOMEEY:, RMISEICB 2 BELORIRE, pros-
thesis AADHLREAFE, & 5 IIXEBEFHOMES,
fiEH: L &S C OMEEER LTV A

A0 E O AT o 7o KBRS A BN A IS
& DFEERTIIPorosity 9,000mlDUFPE-graft % G-stent % Fl)
ALTMENCEBT A LICX ), MEERERAERO &M
KEIARIFBE Dentry % 38R ICPSH T & 2 W REMATRIE S
7z, THUTEMKEIIRFEEEDtrue Tumen & false lumen @ [
ZEAEZEDFEAE L 2728, Porosity 9,000ml & V9 &\
FHFLMED N TLIM5E T b true lumen?> Sfalse lumen | ZHE AT 5
Mz ERTEAdbDLEZ OGNS, 72, entryDEASE S

14

721% b true lumen & false lumen (I ERE G E U 2w 7z
O, FEBROFERS HF 2T, NLIMEHMEE L
M3 L S5 2 & & SRR L & oftiaiR %
ZAHREANES TR S 50 L 2 61, Porosity 9,000ml
DUFPF-graft DIENE @) ¥ 745 AT 1 X Sentry
PASHAT & MEDMREIIFETE 5. 2% ) BHRBIIR
Dentry % MEN THST 2D THNE, BEMEIFTK
BRI & b Porosity 30~300mlLLF & v ) g EH Ddk
ST ANLMEEERT2LEEVEFEZ LML,

—%, 1M KEIARAEEE Ofalse lumen T I3 AFHEETT | S HUMHR
HDENMENEHEIEE L TBY, entryDFASHZITT
|false lumenDFEE L MR LA LI iz, IGO0
2 identry DFASHIZIN 2 Tfalse lumen, re-entry D FAFHAMAEE
Lana?, 4REF L OER L - KR REINRFRES, B
BEE AT~ ) A2 X Y i b S hTwizizo, BiEio
KENIR SO E & Bl Zentry & PASH L 72721 Tldfalse lu-
menlIFEE Itk Lk do/zb D eE 2 b b D%, UFPF-
graft Centry & re-entry DT # % ZE\ 272 1 5] Tldfalse lumen®
Tzl REE S hiz. S EfEK L 72 S25RNYfREE & £
BB * & MELEXLILIITERNV
B, ZOZ LS ISR S A ME N A TS
DFREZR L Z E12id % 55w, #1581 false lumen
L’re—enliryﬁ’ﬁ%‘a)ﬂﬁi 2T Z LT LABES TIE R

0, ZEg:ﬁ'iﬁﬂﬁf}ﬁ?G’)ﬁﬁ“l' Lo T, ISR RRE
BAANLLE OB T4 BRETOMENH 5 L EZ S
:I’LE)

A‘D%‘% SHHMER L7241 T A7 VMR X TER DN
M4 R SN TWB R T A7 Vgt & - CEA
*ﬁ%t‘ ) ORFMIEHLKE V720, MEATEY S L DIMER
Bsr & T 59 2, ChIEEOEV AT ICBW
T, IMAell X 548 E HEOMSICEFIAERTA2DH%E S
T, TTICHESNTWD LI, Ml Miae omnE

D7 DB BHDOIREACER TSI S FFNAEHT 52,
E 512, Wesolowskild ATIMEFOE L2 MRHE L, RKI%EA
MEDZE:, AIRIL% BA LT 2 1ZidPorosity 5,000~10,000ml
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(A) (B)

Fig.8 The entry, the false
lumen and the re-entry are
noticed before the placement
(A). The entry and the false
lumen are not visualized
immediately after the place-
ment(B).

Fig.9 The entry and the false lumen are noticed before
the placement (A). Inmediately after the placement, in spite
of complete closure of the entry, contrast media flow into
the false lumen through the re-entry (B). But the false lu-
men disappeared within 1 hour after the placement(C).

ERE7THE11 B 25H 15
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(A)
Fig.10 The entry, the re-entry, the false lumen are vizualized before the placement(A), but they are not visualized immediately
after the placement(B).

D06 3 19 2-11-14

thrombus.

; SRR
F|g 13 Mmroscwopu,al obseruatlon of the polyester mesh graft with
a pore size of 1.3 mm shows that almost all surface of the mesh
graft is sealed with neointima. But some pores are remained on
the mesh at 7 months after the placement. (H-E stain, original
magnification 10X)

Lo LD T S e T i et i i (A E I.
Fig.11 The specimen shows complete occlusion of the false lumen with fresh

Fig.12 The entry is closed by the UFPF-graft. But the false
lumens are not completely filled with thrombus.

EVI)BWAILES M ETH IV EMEL T I L v EE
FTHUL, S 0EEH S AER L 72Porosity D5\ UFPE-graftid
MERNATMEOHEM L LTHROTERTWE EEZ LR
B, ZOL) BRFEACEEORMEIIMAT, K) ATV
HRHE SR OFED AR COW AN BV TN 520 BEH
L7BFLERY) 7 L & VAR L72IA graft & D) LT
HBLOEEZLND.

AIalAT o 7o PRFEER TR b i H O4lLV211,000ml OUFPF-
graftd, #iHMESEEICHABINIYD, SHICHEED
AT T REIRFFHE Dentry 2SPAEE T & 5 W HEM:ATE
Abhb, Lil, HESHIT- B EES 12 X,
Porosity 11,000ml &£ ¥ & & \Z#FH OH. i HIEL 3mm Ok
0 R A 70 AT A (B540.2 denier) (35818 7 7 H 1%,
NTLIME ORAERBRAE A BT ChIfE L T8 1 (Fig.13),
LB AT NABMEO K S ARG 5 -0 B2 I3 T
ERVLOO, MEFEICKEIIREEOentry % BISET 512128
ZL LCL3mm & i HEROM 2 A TS i H+ %
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IRPIBE & DF X I %38 % ML OE WD) ORI % &, UFPF-

fis104 945

graft DY\ HBEICHML TS BB ET2LEION

7z,

] B

Porosity )&\ UFPE-graft DIl E L & 12 & % DeBakey 11T
RISV KB IR BE O 1B O W REMEARIE S 7.

EiKis

Faa#x A1247:Y, BIUREIIERIRESFARFFERT O | LR 56
(B RRURTOR), ML REIRHERT e U I, =i
RIIZSREITHE, TErWZEF LA o fEnT
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