na

ﬁ&%@%ﬁkiﬂ%%%ﬁ%?%%%mmn i
& A7 MOKENREEIZE Z B2 D\ T

B&5:jpn

HhRE

~FHH: 2017-10-04
F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL AR:
FiT/:

http://hdl.handle.net/2297/9117




SRKRFTEEF LML F1045 $£15 105-120 (1995)

105

#EBH I A T & B BRI 3 5 ER AU oe

—BAEAT v DREIREBEC 5 2 B BEIZ O\ T —

SRAFEFMBPHRELRE (X BE HED

E H

IR — EF

REHMEAATOERE (endovascular grafting) OEKIEAL BME L, BAE27 v+ (covered stent) FEHK
BIREEC 52 5 BL~T + A7V 1 (bare stent) BEOHA L LB LTRE Lic. #BE LT, 1IEORBERIAS 2%
v,uﬁ%kﬁmuw@®&7-z%v+%,gﬁ%kﬁmmwﬁoﬁﬁ%ziyb(ﬁu¢vavﬁ&9@,ﬁma:»ﬁﬂ
3@, vV avRE 1M 2®EL, 4, 8, 12, 16, 20, 25, 40K X OSEMICBHER L. R HEE LT, ABIREY
&, HBEER, XIVBREMCERBRECEA LYY 2V T AR X 5 EBNEOBRBNEL LA, 1) BEEA>
FEESORFYE, 2) ABIRECMMEMEL, 3) KBIREXBEMFOBICOWTRIEL, <7 - A5 v | GBI E R
Bl 2EBBCEWTEMFRLELLRT - 27V I BEBCHLT, BAEAF v | BESIIE+ OBEICHAER L
HZEZEL, TOEHRESABEOMBETR & BIIREE LB L ORCA U HEIEECH 7. NEREOBEIZRT - 5
VIEBERCHLTHERCBE CH 7. ABREBLBMN 227 v F BOTHAI L B0 NI~ OB A\ 3 TR
DI & NBIREDRENBE TS - 2. KBIREXBOTRHIRELES L OCFENETRVHER LS, FOBRE
BAT7 - A7V PEHRLTEIDEE TS -7, DEOKRID, BN E AT v F EECIXEG SR, MEEEEE, B
IREEFR B O ERMENG A Dh, MEABME 2TV GBS BESRESI R -, BRGHEODICIZEOHE, =

TYIOHEREBERL, SLERFEXETHEEL DR,

Key words covered stent, endovascular
hyperplasia, vasa vasorum

grafting, expandable metallic stent, intimal

Dotter 21969 HRAICA X DBEEBIRICH L4 L - =&
TV VITEMLLAT Y OREWEBEYHEY LTLUE,
BAHES I OBROMEN AT v F 2R S, BKGH
ERTEL, ChoOMERAT v DL 2HRBEMN
AEAEBREBCH LTTS D, Hic i o Mm% e
(percutaneous transluminal angioplasty, PTA) O &R 1 R+4
ieHER PTA B0 NEMEE-CABIEEC & 5 B8 LT
FERINDBERED, —F, MERNAT Y F2Ex DEH
THE L TEFME X5 v b (covered stent) & LT, &FEHNZI
ERCHE LNFRNATLE - LTEEI SRR ThAT
BT, —HERICALED SN TWE", ZOHLLFEL
WERINC & R R Y B B 2 & BNERETHNIE, FOA
HEZILL, BIRECBRBIREOLE, BRRECHY, BE
BERMEI & 5 MEWROBE, MER 1 AR ED
R TTRE & 75 D K & KRRV E At 0\ G X R B0,

BEBRKICHIATWAEBAT v FREMITY A v -2
FEABETHBEIAB VAL AT, BESMHEE LT
FENBOIERC & 2ERAESMEL 55, AEREI E L
SRECIIAF VI RBRT AV Y — D&, F¥4 v, i
B, T, MM SR A ERMBEELTVWBLEELDS

FHL6F12A16B %A, P T4 2 A 2 BEE

ha. ¥h, REREOHEIC MEEEDRBMFT L 28/ ME
ROBENHEE LTV ATHEENTERER TS, Thbb,
BIRENDOBRE L L Ld &35 FBERIT, B STRE
IREES M (vasa vasorum) IZ L » Tl &, FE R L O
WBQENECHELDDEEDIRMIC L - THEEIh LY

DL IBERNOBM/NMERAEE I N D LR OBR, 3
HEE, REEXOET, B8R, ZANITE, HEdkEE
OB A DIREFBUYBED S Z v ADRE LRI, =
hOREWCHELACENLAERE, hEOEE & 1NE
BEANDEELLRTOE, BRNAT v FBEBEREWT
ik, HERINCBREORBENTOMFSMETTAZLIZLD
ERRRENEL, ¥k, ABRIEESATF VIO 7L v—8 L
CERIAE Lo X b X S BIREDERBRFRENES
KBOEOF LR EORENE LS Z LEAEBRHICTIAT
5.

BAEAT7 Y MVIMEENEL AT vV P BLIOBETEREL,
FLOWIERAHERTA2ENENTH A, 2OHEBII A
Feds b DBIIRBEN DK B D T EHEBIHE I WD Z &,
BHAECRBEC L Y MERRFEEBZLIET, 7 - AF Vb
(bare stent) IERT IS EEOHRERELFRT L Z &

Abbreviations : A-M, border between the adventitia and the media; BS, bare stent; CS, covered stent;
Fr, French; IM, inner media ; NI, neointima ; OM, outer media; PTA, percutaneous transluminal angioplasty ;

PU, polyurethane ; SI, silicone ; VC, vynil chloride
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BFEINB. ZhbHOGITBKIGE OB ZED TEERM
BlicrRih% CTI+oeBEREIATWIL. Bk
BERRMENZ N OISR D 5 BT LTED &
STELERTHEBOACTH L, BAEAF VM EE
EABADOEBESOBBICEETHHN, ZTHhETICIDS
FRLMC LABE R IR Tuvicu,

4E, REPOERABEMFE AT v FEBEWH (endovascular
grafting) OMEFEL 5 2 2HELYRETHENT, 1 X KB
CEAEAT v P RBEL, TOXBIRE, HoToREnE
E2 AR T ATV ERBBRELI-OTHRETS.

HHE&LUHE

1. EBRFF

1. A7 v OB I OHEFE

1) 2AF v b DR

i. X725V}

FHAL-&B AT v} (expandable metallic stent) X A5 v
VA« AF—)b - T4 ¥ - TIER L6 FD Gianturco
FATDLATV I ThHD, 1BETHERLE. =7 - x5V
MEIEEDD, 0.0104 vF 74 v —%FH LA 10mm £ -
10mm ED % ® (BS1), 0010 f v+ 74 ¥ —%FEH LA
13mm & - 15mm £ 3 O (BS2), 3 L0%0.0124 vF 7 4 ¥ —
ZEA LA 12mm & - 10mm B0 D (BSI) B L7,

i. BfEAsvr (K1)

B EAF v MBSl KIBEOEY AT v OAfl&K4k
CHELUTER L. BEoMEI LTI, £48A%, WA
M, N, IO LT, #ElL, sIvhimgtirER
LTUTOMELRR L.

a. RUTL2VvITAR

HELATTRETE R W EMEL V- HETH S . B E 30um
Dy— FPROFVY L2 VI ABRERY Y 2 v T L2D8BEH
EEMALTCAFV M2, RU v La vy — MZEEH

Fig. 1. Construction of the polyurethane covered stent
(PU-CS). PU-CS is constructed from a bare stent (BS)
completely covered outside the wire framework by
polyurethane membrane. Bare stent used for the base of
covered stents consists of a single body Gianturco Z stent
using 0.010 inch stainless steel wire, containing six bends
at each end measuring 10 mm in diameter and 10 mm in
length. The other two types of covered stents (silicone
covered stent (SI-CS) and vynil chloride covered stent
(VC-CS)) are made in the same way.

D51 0pm X W EL Tt st BAEIZY LV VR, NE
By aviizsTnb,

b. H\kY =K

BET7 4V ARTRLHFEL TESHLOTHS. BEE 13um D
B =17 4 VA DESTIETELY = VREZH L B
L, MWETDELT, BEHTHES L. mME 13um Xv
BEligote., AT VYET 4 VAREE LishoT.

c. vVav[E

REREE CHMEETER L TR ) 2 v oz~
VBTNV AOBRREETEL (RERILIEERX), M8
R B DEMC i 2 RESREE . BEX 40~50um O
Y- MER YY) a v T A0BEERYENLTAT v P IZEOD
7.

2) A7V I HBEFEE
EREBMCER Yy 2 3 v S0mg/ke HHRBPESH L ORREY:
fiote. TOH, XBBEFEBTHBICEELAT v  HE
T o7

Seldinger I CAEREIRZZFI L, 0.0321 vFH4 Fv 4
Y— (FAE, TR ¥72120.0351 VFHA F7 A ¥ — (s
AF s AN, BR) v KERWWC%ED, 771V w5 (French,
Fr), 25cm B F—F LA vipPa—H%— (Y—ABX
VEAV—F—THR) (AF+%Fo b, ER) #BALE. [
v— AL DT KEIRER 2T, BEIIRTESABIRA
DAFV VEBRMYRE L. ATV I REBET AR
Y- ARBEERIMM L 0 S RBIROELICE THEALTHL
DERDB. ATV MIEPTESFr v —2 (A F 1%y M) 2H
UEBIZY-THFEHELEAF VY -8 - = (U TFe—
F—) HEEL, BBLTHB TFr v — ADMHEHIER LD
B X —TEEAL, WWT 6EFr £ V—F— (AF 4 %4
V) OEBEMICLEATF VL Ty Y e — UT7 v v v —)
WTr—F—HNDAT VDA% TFr v—ARIZHLHEL, *+
LT, 7y v+—% TFrO0THRL, BBEEESM T TA
FULET y vy TV —AREED. ATV FHAEESR
MEFELCEBIE, Ty vy —%BEELIEE, v—A%F
BB X b AT v 2 KBIRAC R - B L. A
BROFIECEBR TESABRC 2~3@ORT v P2 EBEL
. BAEAFVIOBEBEOBICIRY -~ ANTO® I LT
BIDRTATF Vv MZY Y avd A A28 LTHhbr — &~ T
EWRLCHERLL. BEERCBUCABREE LTV, v -2
HEELFEBLEMPHELAT v b BEFEXKT L. L,
BRBER T - 1ot Z ORFRERE LM/ MRREILTH i
Mot

2. EBEA R X OERFSNEROERTE
BREFMCKERBEIRICE 4« 5Fr v —A%EA LT, BhiRH
v—A L W RENREEEET L. BREOY — A2 FLvr-
CHAE L. ~o%) V5,000 AR EA LicBRICBERR L.
BEREBRELT, A7 v P HERL 0EMLOKBRES X OTX
iR, MARABEERIR, EESR, LBMRBR, B
RAFRITTRER LA, KEBBIRLY— 2 B~o%) vindEgr
150mmHg = THEFH LBL R LicBicv ) a v ATHD
Microfil (Flow Tek Inc., Boulder, Colorado, USA) ®* F FEIZ
T, KEBEHR/L — » 55 Microfil BT 2 ¥ THEA LK. %
O, KEIRZHEH L, 4 CT4RBIGRE L, Microfil 2L
Sz, Microfil BBELLHT, EAYRBTACHE, £
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A2 B LEBEREAR L BMEIUERA & Lz, fiE1210%+
WA~ Y VIR (pHT4, FIX, KIR) TEE%, BifEED
HEESAH2 L5 LET 57, vaBLT, EX
2~3pm DEMIBEARMEEL, ~~ 2o Vv - =42 Vi
BIT=FAFH - TUF—y vRERTFESREMET L 5
BT, BEI225%, 50%, 75%, 95% B & Ogti=
J = NMEERENURRT OB LTHARZTF ., KTH Y 5+
N A F e (FDE) WB LCEMIL L, RHEEME SZH-10 (+
VAR, RR) EACEBRLE. SOREBREEALLY
Imm BEOBEFEHMEIA % EH L KBIIREED I T O §
fTo7z.

I. SRR

HERH S R EFIIEL A G, $EI1L 8~135kg, ¥y
9.3kg.
AFVIEBrLA, 8, 12, 16, 20, 25, 40, 45@EH,
42,1, 2,2,1,1,1, 1EErvIAnEz—01
OUIRAAEREC L VGHESR L.

NT ATV MIESIC 1 ~3EBEL, BSI % 8 kEF

8HEE, BS2 & 2 KBIRW 4 (BEE, BS3 % | KEIRI 318
BELL. BHIIABRCISEONT - A5 v V2 HE L
(#E1).

B EATY MXIGBRCBR L 2EYBREOFEC 1 ~2
BEELL. ZORFRIZ, KV oL vEDLDY 9 EHEF)
W, b= B0d0R25, 40, 458HBICBR L7 3 HICHE
BL, vV avEDLDR0BHBICER L | FICEE L.
B OKRBIRCIBEOBMA X AT v + #BE LA E1).

I. REEBS LU FE

BEHEBEELLT, AFV I HBOBELEEL A ATV}
BEMORMAFYE, B LBEENATHEIRLNEEELSD
AT v P BEROXBIRECHMFNLEL, &I UAERD
ERTHBAT v P BEROKXBIRENB NG OL( LA AT D
HETHE L.

1. A7 v  BES OB

A7V M BEEES LUBRENOKBIRES, S EEAS
RABES LOAT v BESNEYENL, 20 L HES
EHEL, 7 - AFVIKIUVENEAF VI FRAEROD
EROERL R L.

2. KBIREE DML (L

D) SMBUH B THERBOERYHEL, EADE
L) CRUAEY FHRNEE (mean intimal thickness) &
L, "7 A7V BEH, BN EAT Y F EBEHRCHERE
L7z,

2) REYREES B 313 2 B Lo A A % B\ W B
ICTHRELK.

3. KRBIREENIE M OFHL

1) HFME DBENBE DR

BIREEXFME DBENBE D &% Okuyama 5" DHET
fTofe. REMEBOHMC S » TILEBER D KBIREES
[& % H BB T T200~40065 THZE L, I Microfil D
FOHRTES S D, B XU Microfil NEDLILLSTLHES
PEOETHZLBLIBLODREHAONSE L, BER
DEA B, BAORE (L) TR LCHEMCEE (Imm) B7-
DDORBMEOR (BE) Nu /mm) #HE LA, Nz, Bk
B TOBNERCS Eh A RBNEOHRE L. (E3E
BEVICHHIT 5B TH D, La=(1/2) N. (mm/mm?) DRI %E
IR (A7 Lheo—) Ic L DEMEH, NZERnE O R
BEYRATHLO0THD L\ 259, HAUMACE LTIz,
FIRO RIS ERNE TH 2 EIK % T ES B (outer
media, OM) & L, FEEARRE & REMARHEREIT 7 5 T B 2
5% FIRPIE (inner media, IM) & Uiz, wEBAB L AE L 0
BERES A SEDEE R 5 (border between the adventitia
and the media, A-M) & L7z, %74 PIE (neointima, NI iZB§ L
TILPRIER & b T 2 A 8 & Lie. R
ATV MTBCTIRE & BRI U i RO 22 S
ELR. MMERRERAMICRE SR EBITLTER Y, 708
REBHCT 5 LREHETH D, T ARREEA R R 7R
BELSEORENBIRIBRA L, 22T, <7 - 25 v}
BESDBLVBESERT Y r BESOMEPEER GRS Lotk
AR RITS Ly D AEY TR ENRA—BHEOES S & 1+
BLEOLY & DHAERE LTHR2DHETR 2 7{k LTS
MR R BRa Lc. %7z, hBPIER X U84 NI S0 52
BB DA E OOV T, FEBIRED F M KIET
DHFEABC PRI B OED IR SR DT, <
TOATV IEBEHRIVENEAT U P HEBESFREROD

Table 1. Types of stents placed in the abdominal acrta and the period after stent

placement
Dog number. Types of stents Weeks after stent placement
1 BS1, PU-CS 4
2 BS1, PU-CS 4
3 BS1, PU-CS 8
4 BS1, PU-CS 12
5 BS2, PU-CS 12
6 Three BS2s 16
7 Three BS3s 16
8 BS1, PU-CS, SI-CS 20
9 BS1, PU-CS, VC-CS 25
10 BS1, PU-CS, VC-CS 40
11 BSI1, PU-CS, VC-CS 45

BS, bare stent; PU-CS, polyurethane covered stent; SI-CS, silicone covered stent :

VC-CS, vynil chloride covered stent.
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L. OHMER EEE 2 0HRTA = 7L L TERHELER
L.

2) FHGERERE X5 BIRERELEOELOFE.

Ry ATV HBRBIVEMERT Y BESCETS
REMBEDH R A—BHOERRE LB LT, TOHWRE
Bk BT A Y FI\ R IR L e,

54 #

1. A7 FEEBOREE (F3)

|ECERENOXBREES L bhish o lofc®d, Thil
HOUETO AT v F HEEES L VBRENOKBIREVE
PREORZEE L.

1. X7 -2FvH (H2)

BSI~BS3 @ 3FEEDO T + A7 v FETHFERICH LM
2HTHE, FREBOAT - A7V P ERARHCRERTE
ot DTRT - ATV PEERTNTE—HLTHREL
BE L.

=5 v BEEEOFEBERIT 99.7£448% (n=14) T
Hot. 4XBIRS ATV THERNI00% XL Tz,
EAE RO FERIT 93.016.81% (n=12) Th-7z. 2K
B3 A7 v THERII0X ML T . 16 B % ICER
Lic 1Bl A7 v b TSI & BIFRAH 6 FHEmLc. fi
BERTEBI I W EEREQETHE& b, AEMIL
otz &i@mrﬁ&E‘ﬁﬁ%&@FE?VC@%PCE@E@&B%LK#’)
7z.

Table 2. Scoring systems for proliferation of vasa

vasorum
Grade Proliferation ratio Mean length density
0 L=20
1 0<R=1 0<L=1l
2 1<R=2 I<L=s?2
3 2<R=3 2<L=3
4 3<RE=E5 J<L=5
5 5<R=10 5<L=10
8 R>10 L>10

Proliferation ratio (R)=LA(A-M) or L,(OM) at the site of
stent placement/Li(A-M) or L(OM) at the normal aortic
wall. Mean length density (L)y=LA{IM) or LA(NI).
L.=the length density of the vasa vasorum situated in a
unit area of aortic wall, according to the formula Ly=(z/
2) N.. N.=the number of vasa vasorum situated in a
each layer of aortic wall per unit of perimeter length.
A-M, in the border between the adventitia and the
media: OM, in the outer media; IM, in the inner
media ; NI, in the neointima.

2. BEfEATFVE (K2)

FELSEAEAT Y O, TY ) 2 VEEBOLDIR ]
HEOHRTHY, HEEOAT v+ L OLBRFIEHETSHD
Fie, RU Y L2 VERESIOCELE = AVERODDOORHTY
B S IR B e > D TETOREMEAT v M —1F
LTRERZEE L.

25 v F BEBEEHO FHBEER L 97.84955% (n=13) T
Hote. SKEIRE ATV THERN0XE B2 T\ .
FORFEARY v L r VERAAG, vV o VESS IOER
Co MEEAEFRER L ATOTH -7, BREMOFHEEE
®iT 25.14£21.9% (n=13) Thot. TLEFELIKDIR S A
FurThRbR, FORFUTIRY v L& VEED 36 (12, 25
4038), HE(b € = LAt 2 B (25, 40 B) Thofe. KV vV
FVENEATVIOALATRERENO FHHEERR
28.0+21.9% (n=9) TH b, FOHT, AGBRCERLIHT
1T 64.9% LA & AT v L hEEOBFRLR L. EANR
i BRI L fliE e, Fio, EEHMEBEERLD
I B A D Rl o 7.

1. KENREE DB FHEIL

1. RERENCEE &4)

1) _7 27V HEH

BS2 % LU° BS3 RHBEMSPIRL, EBENLERE

A B C

Fig.2. Aortogram obtained before (A), immediately after
(B) and 40 weeks after (C) three stent placement (from
upper stent, BS (between large arrows), PU-CS (between
small arrows) and VC-CS (between arrowheads)) in dog
10. (B) Aortogram shows good patency of the stented
segment. (C) Slight intimal thickening over the stent is
evident at the site of bare stent placement (curved
arrow).  Moderate luminal narrowing, due to intimal
hyperplasia and thrombus, is evident at both sites of the
covered stent placement.

Table 3. Results of mean patency rate at all sites of bare or covered stent placement

Mean patency rate (6)

Type of stent

Immediately after stent placement

Just before resection

Bare 99.7+4.48 (14
Covered 97.849.55 (13

93.0+6.91 (12)
25.1+21.9 (0

Values are mean+SD. Numbers in parentheses are number of stents. -



BEMOENATLEEECHTAHE 109

Table 4. Results of mean intimal thickness at all sites
of bare or covered stent placement

Type of stent Mean intimal thickness (mm)

Bare 0.170i0.0485(14)J
*
Covered 0.306%0.136 (13)

Values are mean £ SD. Numbers in parentheses are
number of stents.
* P <0.05.

Fig.3. Photograph of longitudinally bisected infrarenal
abdominal aorta obtained 40 weeks after placement of the
stents in dog 10. A thin, translucent layer of neointima
completely covers the bare stent (B). No mural thrombus
is observed. A thick organized thrombus over the inner
surface of the PU-CS is seen (P). At the site of VC-CS,
gross red thrombus is observed and the stented lumen is
moderately stenotic (V).

Fig. 4. Photomicrograph of cross section of abdominal aorta
obtained 12 weeks after the bare stent placement.
Moderate intimal hyperplasia made up of smooth muscle
cells covers the stent wire (arrowheads). Some medial
atrophy is seen at the site of contact with the stent wire
(straight arrow). The internal elastic lamina (curved

arrow) appears intact.

(Elastica van Gieson stain)
Bar=250 um.

C

Fig.5. Photomicrograph of cross section of abdominal aorta
obtained 12 weeks after the covered stent placement. (A,

" B) Marked atrophy of whole media and decreased volume
of elastic fibers are seen (large arrows). Folded membrane
of the covered stent makes a longitudinal peak between
the stent wires toward the lumen. This interspace is filled
by the neointima (arrowheads) that has some recanalizatio-
ns (small arrows). The internal elastic lamina is disrupted.
(C) At the luminal thrombus, inflammatory cell infiltrates
and developed vascular recanalizations (arrow) are more
prominent. (A and C, Hematoxylin and eosin stain; B,
Elastica van Gieson stain) S=spaces corresponding to
stent wires (after removal of the stent wire and the
membrane). Bars=600 #um (in A and B) and 50 um (in
C).
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TOREL SEEORT « A7V FTRRBD, AFV MH
TOHBBREIITE b v . SEORBTIZATF v ETH
[EREOCRBEE L TEELERALRIEN oD T IBHED
AFUVIE—ELTR7 - ATV IEERE LTHEH L. 1
EAD AT v+ THEAEAFHURCHREOBE NS  LEDO~T
C ATV MEREE L.
SEBERNTRT - AF Vv P EERCREHNEER
0.170£0.0485mm (n=14) TH-7z. A7 v FHTHEREIE
5OREH D b DD16~25E T TIPIEIRE 2 ERERY I 18 03
BEREH -7, A0~5BTIEHEIREDRE B &SR,

2) B AT v BEH

BAE ATV EERCEE LA Ulcsid MEERER
ERIRRIC BT 5 & £ 2848 { ERETETIRATRERE s eied,
BT CieHfERECAEZHRONEE Lic. i, B
A7V IEEROFEARERAT vV F OFERRE, Tobb
BORBIRE~NOEERCKE{EEEIhLEEXLRLD
T, SEEOBMAE AT v FETOhERERS L, ZIT
EGBEAEIAF VI E—ELTREL, =7 - AF V1 E
B L.

SEEOBRMN&E AT v F2ED, 2EEE W TTFEREE

B

Fig.6. Photomicrograph of cross section of abdominal aorta
obtained 40 weeks after the covered stent placement. (A,
B) Marked atrophy of the entire media and disappearance
of the internal elastic lamina are aeen. Intraluminal
thrombus is also seen (arrow). (A, Hematoxylin and eosin
stain; B, Elastica van Gieson stain) Curved arrow indicates
the membrane of the covered stent. Stent wires were
removed. Bars=300 gm. ’

12.0.306£0.136mm (n=13) THotz. X7 « A7 v M B L& %
LTHEREERERCE» » 7 (2R t BRE, P<0.05). i
BIEEORE LERFNIC I —EDE(LE R i ofe. AF Y

b 7 v — AN B I IR RISk A S e
7oBs, ORGSR KE < WEA~BE T 5613 £ AEIEE
DRENEL eAEATH - T,

2. MBEBEOTR

1) "7 - A7V EEBER

IBHEDORT7 - AT VIDIA VT —FERAT /T DOKEZID
TR DEW & 5 HE RN OBIREDOELICBIHEREI L DR
iR Al

AFV L VA4 ¥ -3 ATT TR ERGAREE LT A
ERBEK LD RECEFE SN TE ), £EEXE L TOEARE
ERFE TmEOME TR Dk ot (K 3). B X
DAFVDL - 7TAT—LEMTHIES CRECERERDL
(K4). BBLLICFEBEROBEIIFEEFCRY, T
B OMENBEID L i oTe. AR TIIFRROE SIIE
EOWSK LTz, BBPCAMERCIEERE bRk
Mmofo. Fio, KEMRERELLH K.

2) BAEATVIHEER

SEIEHOBEMN X AT v F TREOHEDER & A BEHMD
BIREOEILICHHELZERA DRI o .

ATV T4 Y — 2 ERT B BT RRIBE R
Liehotedt, 74 v —FCHEAPNEME M b BIIREE LB
OEBEYIED S & 5 CHEHHRLEG L TIHEARS LU
KREMOE - 74 7V vBEASRShic (R5A,B). 8L &3
g7 4 7Y vOBERDI e, Tkt kL
THAFERBRBESRbSs T wi. —7, BEOXBIREEE D
R IECFITIIE & BIIREERIC 4 U - MIEIEE 2 e 4
Tedrots (K6). MEPEIEORECREDS LITHEL
TWieh, £D0FELHRFRIIABOMBHRTH . BEEIC
MELcmigBEIz« T, BELOBES —ETiRuvLaiER
AR EMEE 74 7Y v i 0ich, BExDBREOREMR
BELBEEC L 2EMMERL RO (K5C). KEMREHE
THERESIC S b b 2 EMED o7, REMBIZY v

Table 5. Results of mean length density of vasa
vasorum of normal aorta

Mean Li(mm/mm?)

Weeks after Dog

stent placement number AM oM
4 1 7.60+1.96 3.55%1.59
4 2 4.51+1.85  0.55+£0.29
8 3 2.82+£0.46  0.2940.32
12 4 9.73+4.75  1.88+0.85
12 5 6.18+2.95 0.48+0.36
16 6 1.03+0.16 ND
16 7 10.05+3.68  1.57+1.13
20 8 7.34£2.06 0.7240.41
25 9 1.44+0.36  0.2440.08
40 10 3.81£0.74  1.52%0.16
45 11 2.80+0.50 ND

Values are mean+SD. ND, not detectable. )
A-M, in the border between the adventitia and the
media ; OM, in the outer media.
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Table 6. Results of mean length density of vasa vasorum at the site of bare stent

placement
Weeks after Dog . Mean Ly(mm/mm’)
stent placement number AM oM ™M NI

4 1 4.76+0.00 2.78%0.00 ND ND
4 2 7.55+1.46 0.85%0.186 ND ND
8 3 10.70£2.35 5.83+£2.20 ND ND
12 4 4.704+0.36 2.53+1.62 0.114+0.08 0.06=+0.08
12 5 14.96£2.73 5.52£2.38 0.04+0.08 1.4940.81
18 8 10.38+2.96 5.28%1.95 ND 5.49-:3.96
16 6 12.21::3.99  3.89+1.57 0.1940.12 6.31+2.37
16 7 6.04+£3.87 0.85+0.83 0.05%0.07 0.20%+0.14
16 7 8.41+1.82 2.48+2.62 0.05+0.07 2.98+0.56
20 8 5.06£1.66 4.17+0.98 ND 0.53+0.46
25 9 3.7840.55 0.2240.17 ND 1.37+0.39
40 10 2.12£0.38 0.07+0.07 ND 0.07x0.07
45 11 2.00£0.20 ND ND ND

Values are mean+SD. ND, not detectable.
A-M, in the border between the adventitia and the media

IM, in the inner media; NI, in the necintima.

; OM, in the outer media;

Table 7. Proliferation score of vasa vasorum at the site of bare stent placement

Weeks after
stent placement

Dog

number

Score of proliferation of vasa vasorum

A-M*

OoMm*

IM*

NI*

4

4

8

12
12
16
16
16
16
20
25
40
45

W oo 3~ O O O &~ W Do —

—
k=]

e R e e o S o e N

| @ o o o —

| — = oo — |

O OO O = HO OO

O — N W OO O OO

*

length density.

Scoring systems described in table 2.
A-M, in the border between the adventitia and the media; OM, in the outer media;
IM, in the inner media; NI, in the necintima.

—, impossible to calculate.

, according to the score of proliferation ratio. *, according to the score of mean
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MBEOFHEIBEIABEPEERE T 7.852477mm/
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TIRAT v VEEH A ~IGETRETHENT A ERRALR,
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IR -7, FEABCEVWCHARBFEERK CORELEM
BrEAYE L, BB TIRRIEEBREBCER L. PBER
B WTRAF v BEOMCRSBENEOHE XA LA
Dotett, 12~16BOHET, b FrThHAHEBMEDOFEH

EHIhi. L L, TOBOBBHETREL Abhith s
fo. FAERBEMCFREABCREZEMENHI Lo L R
MBS HRABRD L 3ot ZhALDOMEIXZATF Vb
C T A Y —DWEHICS S HBTAERID -7, FENBEAD
MES>MIEBELIRTHE ML, 1I6BRTERE LD
(6.31£2.37mm/mm?), LAMBIEA L, 5BH TR TR
Moo,

SEPBE RIS X OPEABORBENETOR IFEEL
T, EEBELBELCHERERRD LA (2EER t &RE,
P<0.05).

3) BffEA7 v P HES (F8, 9)

Table 8. Results of mean length density of vasa vasorum at the site of covered stent

placement
Weeks after Dog Type of Mean Lmm/mm?)
stent placement number membrane AM OM M NI

4 1 PU 11.99+3.70 8.00+3.50 ND 2.29%+0.17
4 2 PU 13.85+0.00 9.90=0.00 ND ND
8 3 PU 6.00+0.09 3.04+0.01 ND 2.13+0.91
12 4 PU 11.56£0.27 4.80+0.66 1.43+0.39 16.53+1.96
12 5 PU 36.07+0.20 24.04+0.13 4.82+1.23 24.63+2.87
20 8 PU 8.94+0.89 5.11+1.13 ND ND
20 8 SI 7.92%3.07 3.90+0.29 0.50%0.70 ND
25 9 PU 3.06+0.50 0.30%0.30 ND 0.98+0.59
25 9 VC 1.98+0.85 0.34+0.26 ND 1.96£2.77
40 10 PU 2.82::0.82 0.34x+0.21 ND 0.50+0.29
40 10 vC 3.30%1.14 0.41+0.26 ND 1.03+0.36
45 11 PU 2.73+0.29 0.52+0.24 ND 6.52+1.95
45 11 vC 3.23x1.04 0.58+0.16 ND 1.26+0.64

Values are mean=®SD. ND, not detectable; PU, polyurethane ; SI, silicone; VC, vinyl chloride.
A-M, in the border between the adventitia and the media; OM, in the outer media; IM, in the

inner media; NI, in the neointima.

Table 9. Proliferation score of vasa vasorum at the site of covered stent placement

Weeks after Dog Type of Score of proliferation of vasa vasorum

stent placement number membrane AM* OM* IM* NI*
4 1 PU 2 3 0 3
4 2 PU 4 6 0 0
8 3 PU 3 6 0 3
12 4 PU 2 3 2 8
12 5 PU 5 6 4 6
20 8 PU 2 5 0 0
20 8 SI 2 5 1 0
25 g PU 3 2 0 1
25 9 VvC 2 2 0 2
40 10 PU 1 1 0 1
40 10 vC 1 1 0 2
45 11 PU 1 - 0 5
45 11 vC 1 - 0 2

;, agcording to the score of proliferation ratio. *, according to the score of mean length

ensity.

Scorin)é systems described in table 2. —, impossible to calculate.

PU, polyurethane ; SI, silicone ; VC, vinyl chloride.
A-M, in the border between the adventitia and the media; OM, in the outer media; IM, in

the inner media; NI, in the neointima.
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Fig.7. Longitudinal (A, B) and cross (C) sections of normal
aorta obtained by microstereoscopy. (A) The vasa vasorum
arising from the proximal trunk of lumbar artery, mainly
runs parallel to the longitudinal axis of the aorta (arrows).
Then these vessels anastomose and form a rich network
situated in the periaortic tissue and adventitia. (B, C)
From the adventitial plexus, arterioles arise and reach the
border between the adventitia and the media. The
arterioles situated in the borer between the adventitia and
the media form the second plexus (arrows). Arising from
their inner surface, some precapillary arterioles penetrate
the outer media (open arrows). No vessels are seen in the
inner media or intima. L=the proximal trunk of lumbar
artery. Bars=2 mm (in A), 600 gm (in B), and 400 um (in
C).

BAEATY PEBERCEWTAREEY B U TOEBONE
MEDFHR ST/ BEE RS T 8.03£8.53mm/
mm?, FEARE T 41946.12mm/mm?, FERNE T
0.47£1.28mm/mm?, HFEWE LR T2 4.05+6.97mm/mm? T
Dot M—EEOEERIBE L OLBICR - TRIHEFE
BRI & OFREALE O R E M T M B EREE R AR
L, A7V EE»LLIBEHBICEHICEL, 1 % Nob T4
S R 36.07+0.20mm/mm?®, FE#E T 24.04+
0.13mm/mm? & 7s -7z, DBIZEIRERICS 0, 0BT
FEBERBCER L. PEABKIZI2E~20E THREMLE D
HESZED BRI, 5BLUETIIEHMTE . HER
BRIz L ARG IEEER RSN 2BETRLIEE &
7z ot (24.6312.8Tmm/mm?). Fra BRI MR L Ric 0 45
BETLHENOESHTLBETH I, 1 X Noll &8T5 A
VL VEMEAF Y FEERT 6.5241.95mm/mm?, ik
oA E ATV NV EEH T 1.26£0.6dmm/mm* Th 7z,

FEMNTOEIFECELT, EBHE LS L THEABIC
BIORIFBECIFEENRDOh LN CEXtRE,
P<0.05), ABERBEERBOFMICREREL A LRILA 2
(P=0.131). ¥ HBEMFEAF VI ERT - AF vV} EDOHEKK
BOTIIAHEFRERK, FEAE, FENE, FErER-
ThOBTHEEZEZADRILA T,

s

Fig. 8. Longitudinal (A) and cross (B) sections obtained 16
weeks after bare stent placement. Vasa vasorum situated
in the adventitia (black arrows), the border between the
adventitia and the media (open arrows), and the outer
media (large white arrows) increase up to this time, and
marked neointimal vascularization is seen (small white
arrows). S=hole corresponding to removed stent wires.
Bars=400 gm.
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FEBRABIREC KV TIIRBME L E TEBIROER X
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EWFRETL, EHRAFCEERYEEHR LT,
= DHHED EHED HRE I N NBYIR VI LAV & D
BRI CRFAY D OSBIRE WA LD B OMERE T
BLTWwi, 5k, AEPESEREOMER/L AL, F
EABCED 5 KERMABRSEERBR CLL Tl bH%E
Thic, HERER I OHEIIEBENE RSk >,

2) N7 - ATV EBER

SFWHEDORT + ATV IDIA T —FRATVIDKEED
R DE L 2 EEHMMLORENE OR SEETHMEREILS
LR oTeDT, 2BBR7 - AF VI E—ELTHELL
B L.

ATV BES S 4BE TSRO REME OBEETR & A
B SRR D /NI DB DA ® Aty SHEARIEEE R K
B, TOREFOPEABOXRENEOWENELIIZL
<, EESMEHBELTELRL, 20 LEESIREBICEE -

Fig. 9. Longitudinal (A) and cross (B) sections obtained 45

weeks after bare stent placement. The numbers of vasa
vasorum situated in the adventitia (curved arrows) and the
border between the adventitia and the media (open
arrows) returned to baseline. At this time, almost all
newly formed vessels located in the neointima have
disappeared.. Stent wires are also seen in the longitudinal
section (straight arrows). S=hole corresponding to
removed stent wires. Bars=800 um (in A) and 400 um (in
B).

Tte. BRRMBIROBAES BB, HERABR IV
ATV RBEIFERREACOEBEONEO LTI, 7. 8
BT AMEDEE RSO MERENESR, FENE TRRE
BROPEEOHENA DR, FEARBICEENEOHEIR
e otedd, FAERBIZBWTAT VY« 74V —ICHh-THE
AT afEnEnabhskotizstc. ¥, AFV 7
4 ¥ =B TETTAARN bOESERIREI L. 12
BETERAEOXEMEOHE - #E, SMEFESREARS LU
REAE O MAEDEENARLRID, SETOE(LE LT
BEOHEMCTE eh 7. LL, AF V- 74 ¥ —BHE
BEDFERBEAOMEEENEA T, 6B TIZRERM
Bk OB ITEKRE LTABNRD Y, FAENEOMBERELNX
BIZHEA Tz (8). LA, 20, 258% TIXFHE O MR
BIUORERSEGOMBEEEIASAD OO0, FHEFESE
R, HEANETCOVRNE RS EmZS D, KK
MEIR L BE I hiE 7. 40, 45EB CIIABPEER RS
IOHEABOREZNESTHITFERLLTS Y, HERE
I b EBRMBILITEA LR DRI to7 (K 9). —HIHE
SRR TSRS BT sR b, 2FEATRALT
HERBICMES T A DR, FHEMA S OREBMNE LA
EIRER O A NS & DRI AIZA bR 7.

Fig. 10. Cross sections obtained eight weeks after covered
stent placement. (A) Arising from the vascular plexus
situated in the border between the adventitia and the
media, more precapillary arterioles penetrate the outer
media (arrows). (B) Numerous capillary vessels are seen in
the intraluminal thrombus as a result of recanalization.
Bars=600 u#m (in A) and 400 gm (in B).
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Fig. 11. Cross (A, C) and longitudinal (B) sections obtained
12 weeks after covered stent placement. (A) Marked
dilatation and proliferation of the adventitial vasa vasorum
are seen (arrowheads). In the border between the
adventitia and the media, more new vessels than those
seen in normal aortic wall are also seen (arrows). From
that plexus, more precapillary arterioles penetrate the
outer media (open arrows). {(B) Newly formed vessels in
the neointima are seen around the stent wire (arrowhea-
ds). (C) Precapillary arterioles situated in the outer media
(open arrow) reach the inner media (large arrow) and
anastomose with the newly formed vessels in the neointi-
ma (small arrows). Many vessels are seen in the neointi-
ma (curved arrows). A=adventitia, M=media, NI=neoi-
ntima, Bars=400 gm.
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EEBYALT, 27V BESMO L THOEBRME DI
EXHES ERABEDL Lk nimT 2 A AR bRz,
BIELARMATIIAT v r BEDMLLEDEO LT ToES
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Fig. 12. Cross section obtained 45 weeks after covered stent
placement. The adventitial vasa vasorum has been kept
dilating (curved arrow). However, new vessels situated in
the border between the adventitia and the media {(open
arrow), and precapillary arteioles in the outer media
(straight arrow) have decreased. Bar=400 um.



116 B

MR I OBELEC L A7y GEHIIE« OBRER
FEIRVWLAE LTy, TORIC LT« ORE D mEHEN
Abhiz. ThbDMBEGERET CHVWEERRTEACS -
7ody, BEAHX 5 bDRieh 7.

% =

BRHNA 7 v  EEOBKICEIELTE, A7 M EER
DY, BREOEE, SoLTENNEEY -5
LTBMERDD. BREMAEAF Vv MZOoWTIo b
DWTOTHHIERENZhE TR IR Tvisy, SEOERE
RO LUTIEETS.

_7 - A7V FBEHCREFACHL - TREFLEFI L
bht, AFVE - VA ¥ -3 4BETTCRBECER LA
PFRCEBIh IR IOROAER AL THERIFET
Bote. L L, BERfEATV I GESTEREAERIEL, I
s OBEO MRS A bR, AEEREZ RS
FEELCTAT vV bORBEEMCHAE Licligs L OERT 5K
EXFROREEE ORI AE LLEFERNENRELORS, ZhE
TORMNEAF vV + HEORBRHBEOL L IEOMEL LT
F7avRRYVF IS TIAFR=F LY ELSRATI®EE L
THRCHEIh TV AL 0REME LTERIhTEY, fil
BUEIAEL FBRBEEECLER, BEFHAFELETED
PV I AP AR b MR B LB » T\ 5 . KK
BRTHERALABEMAEATF VIR 1EDZAT VY b SEEOE
TEELAETO Y v FARBRICE Ebt. 3EEOBI,
BAYAT AeBMET B cd 0B, EEEAYE, Hink
Bk S AEBLCERLELOTHS. KUY Ly VB
{ERTRETS | RWEBENBVWHETHD, 2, BET4 0
LRTEROLHELTESLDOL LTHEY = AVELRIR LA, &
U 2 VIERGEARNEE TR ER L, BERC~2Y vE
FTELEMOBRBHEEZB -7 DTHS. LirL, BRAKC
RECBEAIC I AZIIRWEReh oo, AKRBRCHER LB
HERAF VDL, ATV IEEBLEEONSRE X
IREEE DRBAWC X DIEMHA, PO EllhH I
BEh T, ZoBic X h RN CMEOELIA 4 Ul kol
INEDKEE, BESKFOROBRED H\NIT 4+ 7Y v OFHS
B, BEoRNEGCORERMEEIhTES DS .
fF&A7 v BEEOBRFEICERN—EOE( LR DAl
D2 o I DIXED PIEA~DEDIRIE X 5 Mg E DR —Hi
IBLIABKEVWEELONE. ¥, HOBUROBER
BT > NBEIEEOBREC I AXSHELTWSLEELLA,
DT EMDLEOEMRIAERICESE LT3 Z EAVRE
Ihsb.

N7 v AF Y BB BNTIIAT VY » VA ¥ =%
BT 5 L5 Ui e MBI ER A BT 2 @A AR S
iz, BEERCHAEZATWASREAT v VM 2EBB Ty«
Y- HAENECHE S h BB LI bE - EEEE
HTHM, BEHHE L LTHENBOREL X 2 BkEnH
e s®, NERERE CARECRAT Y VEBIRL SR
EMBROEE, A7V eBRTH7A vY—OHECHME, 7
A v, SRS, Tk, RSB ERAESE LT
WhEEZLND. ¥, NEEELHRT 5o fkcil
LT ZhECPBEOTFEGMRERTHD ETIRENS
W BRI BET 5 T oo ®mE Tk, REMBRY, AET

Mia®, MO EER SIS EEMA (transformed
mononuclear cells)?, BIOTHSDEELENE L LR T
%™, —7J, Diaz-Flores 53, BIREDOH/NMEBRIEE X
ok FWHRBMERRE LARMNA~R LV, TOREMES &
U EMias 2L LT RRIEE & W O A 2 - e
BtaELTwA., RERTIRBEDRE L KR MG L DR
I SER AR D B 7 2 $14E IR & R H3 & « OBREICE
ELTWeAMRIZEORS, b bmEE» SR LEVE
DEHEETEEARD D, Fio, EOMRADI  HEHE
BIREECEE LT WA TREETONBREECRE ZBET
By, PEOMARKECFITIEE T ORKIEERSE -
RAERT BT, THEDKRLD, YEmie THRMBL T
TEBEAARRONREY SRFCHBEELTE R EEL bR,
PEIRERE LM OFENH C BE LT 5 T HEMk p R
N B. Lawrence 5% Gianturco AF v bR X 7 v VETH
BLTAXABIRCHEEBEL, 8L, 757 F HERBE
TEWARLEhioH, KBREL S 7 o vERLOTHAK
I Er eV iEngE D, £ e v BiREL ORBEICERKD
WA E CABEREDRRIZR»7c LTWA. bXh, &
ft& 27 v b2 MERCHE T HBCIIED MERE~DEE
HErEmd, MRCII2NEEELBEIBRR S5 0END 5.
Yoshioka 5% Mirich 50X EEHEO DA F I vy « 2 oy ¥
T Gianturco A7 vV b #WETHZ LWL D, KBIRE~NDE
EUTEDOABEOMENELHERLLI S LRATWS, F 1y

c Ay VL RBIRECEE L, ToMBCIIbh T mREE
Lindbhd, HEMIIHENE CELhRFREFELRL
TeeB|ELTVW5,

FOMOEREENTLE LT hE TORE LARE, S
DEMHEB L UCARBROBEEN L LN, BNAEAF VT
ROThOBELLIBETH D, FLAEMRERELHRABA
o, ThBOELIBERTIEMNEAT v F BEES, Hi
P BT 5 EBRFRECECNTARYRIENA b b L)
DEEZBRD.

MAEBEORFEIMEDIFFIZLTSTE, Haller WX - TIZLE®HT
BEINTYLR, R4 LHREDBER JUEBRMTHRT
i ZhBEDENT, R4 2 RrT7VEFITT 4 —EIRE
Ric FETh hERD 2 RTHNFMHICITER S A, OFEC
B CUEHICERY L AXRBOTORELYEEHRET 120
ITEAL BRI LRBAE L EERETHLENDS. £0D
e, BEZEREEOEAELLRR L. L, BEERE
DHTIRFDHAREWR L T ERAFMIEH o0, &6
CEREALENE CHEEL, LUV OMBERELTLEE
BLERIDRHY T, ZOHFEORESE LT, A
WOKTE, EAEAETFORE, EARSERATHIIEDS
BERMETEETH»ENTERL. LL, EAROKBRE
FELTHEEABROBLAR /e b, BUOSRBEANE
HERLWTEEY DD . EAECEL T, ~~Y VIIER
PIREEMECTERL, +07cMEOEVH LE T -,
Microfil IZHEMHBERE L, ¥k, BRAOEALS- I
5Fr A5 —F A% HEHE Ltz Microfil # EAT AHER
Dot TORD, SEBRE LicRBmE O ERESENETEAIY
TUbEEAPRIEY ERICKEEL TV 5 &R 570 \WATHERS
$5. Lrl, EHRABIREOKRF CIIRBMEFIZZhETD
WE L MRS HHENREIR TR D, KRRHEIR




REHMEANATMEBE BT 5% 117

BZMEOBRMOFMCoOWT+SERLFETHALELD
hic.

BIREANOB/NMERIITOSMRIEICHEH R H B 2, —
BENCIZ, KBIIREEC ST, MBS I ORES 1/ 3128
BOESREL, NELSPER 1/ 3ERBIRAE?S>OE
BOBBIL L » THEZh, FEEFR1/SIERKE TR T
W5, BEERABIREED 3 M I EBIR S SEIE L, s
AD, FTHEREBCOEMETE L, & 5ihEAmE L%
b, BUOMEMY R LCHEFR1/3o/iT 5. BIRIZ
BRE IFPTCERTL, OFACHET Y. $BOTOR
B L D BIREEEE OB LIZ BT 5 ERAVRET IR S S @E X
AT E Nakata 52 3-SHEIELEA LTEENED
BIRUDOLE AR IR D Z LI X Y RNBEORERIEE, MM
BOWE - HWERYAHSH, FROBITEMEIERT LEMHIENE
Bwcish, Bt A a SEEOWERL LN LRELTWS.
FLT, ¥BMEFOPEC L - T3 X INHIRE~D S
R ORE, SRMBOBH, EEK, BBMTE LN

hODFRRE LTWa. REMEOHIRMAOAZE TS FHETM

K, BOBHEOTEE, BRMKOISE, TREIE MBS
h35d, NREECBEBIRAPECBA L HVIBETHS
ZENRERTVAD. ZALDOEEL HBREOHM/IMER DS
TREMEFOBIRMOBEE, MFEOTLITRELABE)
RiETEELBRD, LT, A7V MBI LI A%%ENR
BENOBELFMT 5701013, ¥ FEBOEOHIRM DL
YRARLDULERD B EE L.

N7 - ATV MEBHRE R TIISRENEOREEIT 4@ D
6B THERMACELLD L, KECHEL L, 10825458
TIRITEBRRBCER LT, Pisco B® DHETIZATF v
FEEHI2HA ¥ TIREL LCPBICREMBIIR G B4 L
TRMEROIHE S 1, 185 A T mBERARL LERREC
RO, AFV ' BEOHRBOE S5 2 2 HBR—ENLLOT
BHEHL TS, LELENLEFOEER, Ar—vitk
SMERHEME O SBETH D, A5 v BETILEEN M
FE~OEBERAVE A LORBONEOES L HEET
Bolc LEBRL TS, Pisco 5DHFEITEEDRT - 25
VIETORN L IZRFHEOE IS D DD, —BEINL 2
BOFIEAORTES L, BEFEHRBCERLE LGS
RERERBARRE V2D, FELEBYS2T v b OB
LRI 2 ERROEEBARBNEOT/LOREDE L »T
BhichoiEz2bhs. BHEAT Y P EERCBLTLE
ROEORIFEELTE, FBEBVTRT - A5 v 1 B
B AEERAR R bhL. BEIBETEART - A5 v
FEEREEREERASRAEN R, I OBEIENY
DIRRIEL RTEENRSThTEH T, BUBEHERCL 2
RO BERCIEMERT v VBBEHTRAT - A5V b B
BRELBLTHLMCEBME DILE - BAEAKL ZDA
o, ¥f, X7 RF U VHBESCIRAECHE L RN
ENPIDRBME L OYB IR CE L) oo td, B E AT
YPTREOYEDALAL. BAERAF Y TCRRT - AT
VML CHRBNEOMEY L DR RTEAC DB L E
2bh3,

Okuyama 5™ I2BIIREBEDE ) AT 5 MRS, &
AR O TR R ORI R B M N EE BRI R > L%
x, BIREBOC 150 5 ¥ BMEOREELHE LT 5, HETE

RO RBEICE T 5 M/ REIEIREEE ORI LB LV
NECHFOBREEOELCERIhB EEL bR, BIR
BEOE X & RBmE OFEE O 2 HE BN 7 BR AR
L, BYIREED R fE\ IS RIS B B O 38 /B AVEER &
na. T, PROLOBESECET L HRBEMEDORE L (R
T. ThALOWIBEOEBIC K BOFIEEEME V5 HT
HIELTWB &2 5, Zemplenyi 52 12BN EOBEEI L
DARIEE AR E N, FORBIRER & ) EE I h 5 BiRe:
PDRIC RIS BT S ERRREC R L T E o %2 ny
DEENEZ B E L, ZOHEHESBIREEC X 5 EBRC
HNEHLEREL AN =X2ThH D, BRE(LICRIT BHHET L
o TWDARESERDEEL TS,

IhDBORREL H BIREE~ BT DR 2\ $3% M D1
ECRLEELRTTHHLELLRD. BHEAT VTR
MERED MFEE MEEOMICBEAAZET S Z L1 X b mEeE
T DBBHBHRART 25V P EHBLTEIHETLTL
BEFHEND., X7 - AF vV CREREEYHFLET
2, AF VP VAY—-DELR, VA4 v -FEICAAE L@
B, TRWICECRHERE, 2hi, A7V FOEE X
BLHRENBEL S I T CORBOBEOEEN L PRIZ L5
EELERAELLNS. WA EAT v P CRZADDETFIHM
2T, BRI 2BEHESILIEERR, T, BORMAE
ELILBOOBRDEREHEXIRDEELORD. L
T, ROETORBEEELRT « A5 v FOFRCELERC
BETH-Z L bBERBYET I 2BERREREE LD
h5. ZThHDREEI X b & UhBiREDEBRTREIC T
Bicd, BHEAT VI EBHTIZ L DK BOTHA I
ZoltlELbhB.

¥, REMEORE L ABIEE & ORICRTEBEEN D
BT ELFHEIND. SERFOFMASKEFTIZT - Tl
B, L ORETCIARIEES LT L, FOBBIREOEBRE
PR LEBMEOHENEZ B L TR THEP, 4@
DERTH LBHORT « A7V P EBHCIIABEIRE T A5
Ve UAY—RBEETABERELTWRE bbb BT,
KEMEOWEHOEIIBE TH -7, 2D LIt ARERE
KBOEHECRT O ERRELTLAY, 27 v FEBOD
BELROM BT S 25 HB8I3-FNd DTtk
, BAaBRMEELTWSEEL BN S, Barker 59,
Nakata 5% I ERIICHEOXBIMSYHEI L Z LI L
DHNERECRAXBEL TR h, BIREDERERAE PR
IBEDCS ESITic AFEMENDS. ZhHOEBEMEOBER
X 5 BIRECERFIREL, NEIEE Y HRT 2 FRBHkRo
BIEARTERO—2K, EBFRECE NI 58 M R
RIMTEREER T EEA L, FREMROEHMY ST 5
E 5 EZ BB SR T WA, Diaz-Flores 592, BjIfBED
BUMBRIEE Shic & JITHBEMAE L FE LAERN~R,
* DR EMk R X OCHREMRAS L L TRBEIRE L ABEO N
BRI EF R T EEBE LT 5,

A7V IEHBEORE, WEMBROBEL MK - o %Rn
BEANOEENLE A~ CRABCEZ > CWb LTINS,
BEROm<L , MEMBEOBEE S NBEIREREL, BiREOE
BRREBIAELHENLRBOT L HEI L LB/ . *
7o, RBEMOEHFIEBFHCEEY T EORDICE Uk (E
BMERBCERT DD EBNCHEETD. ZhbD=o0



118 E

KEREROECHEBNEDOMENES, NEREL X HIZE)
BEERBLEZLND. BEAEAT VI OHEIIABEAILLD
BRI L OBVCABEREC Xy KECHEEER, &)
ROERREBIESLH Shi R, REOEOHENL VE
EiltotcbDEEZLSD.

PERARIE L, BEAEAT Y FVREBEREL UL, AT
BGCIMBHEEAEL, <7 « A7V F B L TREDONER
ERRE L., FLTZOZ20FRRK X hBIRMEIEA D
BECHRAERS ICBAEL, _7 - A7V FEELUTHERIT
BThot. BEEEAT v BB LEOXBRE~NDEE
BARBTH - ERNZhbOEHHENCREICKELHEL
TwWahEEZbRL. ¥, BIREBEXENTICE X 5HE LN
7 oAFYMERLTHEETDH Y, REOFIXECEELT
L, AERECHEERL S OEBENELNT - ATV b
LHLCEECARREE L DR, AERTHGEMZ
AT v b OB TIREEES IUBRECE L 5EEBE VIR
CRIENED o, FOBEHEO—2E LT, SEAWEAE
AF v OB BT AEOHEEL T, B3 THERA
BOLOTHD, BELEML 5V 2 DRTFekET
BolZ EBEBTHRD. ABMCBEIND ATMECER
TRARDEERRTFRATOEREOEAM TS, FHEL
DFIEELT, HEOBEYH RoTcEE, TOMERLE
EMEORBRIIESTbhb I &, RECER L mkERE
B IO OBABILARERERECEELTEAZ L, A
BEAOYRBBERYBRTELZERERBFHA?, ALK
FOBRBILEAZSARTS. BEVEELDITHELEAT
v AELZOATIE ERficEELETHHBENDH LE
2bhB"™. BALDIZ, BLKEORLS IBHEOKY =R T
NEUBAIEME A Gianturco A 7 v MCHE R XBIRLO KM
YHAETERFARLHRALTED, 62 ABOBEREM Ty
57 P RNELREOFRETELh Tt HELTWE. B
BERRIFLBEELEEYHE L, BEoRMe kT % BBy
BT 5 2 EATRETHIIEBIREICH T OB R LD ET
DRBHEDT DS, BIREORENEOHEMEC IS 2K
BT NBRIEER OB M A R/ MBI M2 5 2 EBF LT
D, BHEATV I EESOEMBEEEAMETED. 35
w, ANLIEORMIEEAY & A ZER L /M
ThCEY, BAEAT Y FOBOEM L LTLAKOES%
AWaAZEPRBATRRBEELLRD. BEAEAT VIO
KEIRE~OBERLYED S L5 A LTI, BEAIS
e EDATHERFER LB XMBEAZ Lk
b, ThEFTETEATVIOFFA v TRTILEND S
LEZHLRA. —JF, Bk Yoshioka 5% Mirich &' (3{h#E
WDBBFA By Xy ¥ o T Gianturco A7V P2 BE LT
PORFEELTEMNEAT v OBRE~OBEERYED T
BM, F4 v OMERCHTAEER I UL ARSI L
TR+ BRERREh T, B, £ v v RTHHR
BT KBRS AR TREIND &0 5 HE b BRI
LTRAWEBALTORENTREE LA THEENDS. 58,
BADO ALY, ¥ ERNE, ok, REAEYRR
1 % Fo okt & A e B IREESE B M E DZE L PR F R L DB
H, BOEMHEAF VvV FOFFS v EOEAEhE, BIUHE
BRI NTAEMNERA TV O XORHELEE - TR
HLTWERWEELZ TS,

SEORBRTIEMEAT v OFWIEY, NFEREE
¥, BIUVBRERBEMTOWENRINLY, 58K, Bk
MRAF VY OWE, SEHEDCHIEORE LT, BRIGAD
ERIFETTH D EELTWS, BEMERAT VI BNRERT
Friclo B PIEE R LRIAN RS EBR S h B ke
DIEBRO A LTEHBHIREOHM, BERECHEGC L »0E
WROBE, 1, BIRINOLHAKEGTELRY, 27V
AWM RREORENERCH RN E/E I
2. BMtHErdsc5E, BY A7 BECHLTVLAK
EREMIC ATNEYBET A1 KELMBLIL-> TV 3D
2, BEEAF v IRRAERME, ThETHABHT S
B —F ULOHFEABECBARLE L TWRHRELCH LT,
HEHERBYTT Ve —F 25 THA 5. T, VR
7 & BEAPNEEEIhAE, X O REORBEER LTCHBET
b L TFHEENRS.

® E

LHEOHBEHEA 2 & AV, LIRS XBIRCISEORT - A
Fv ik, FEBXBIRCIEOEMEAT Y PEEEL, R
Fv I BBRORHTE, KBREOHEBENEL, BIUXH
REEQRFMEIC L 2 2HELHE L, UToweEr.

1. 2B WTERERELE LT - A7V M HER
WHLT, BAEAT vV BERIE« OBk LA
EvE L. BERBIREMCAE CANERES X OB e ff
L s ks - EORERTH h, B RKBRELEMAZ
ATV FEOREHC LD ATV P OIBEAR+5 EichED
KEREADOEEMIMET LAKRANEBERR LIS ED
MR ERLDEEZ BRI,

2. NEREOREREMGEAT VI EEHTR~T « A7
VIIELTEERRE TS D, NECRBRFEK & FRBCED
Btk E LERALIE ERBIEE A BE LI AERARD 2. K
BIEEO MBI TRONE Licft# T A Mg k& <BEL
TWBEEZ bR, RABCRAREEC L FEMEOH
EHER S HIAEBEYEIR I STEREITRIB I L.

3. BffEAT VBB, BRESER I OUFEAR
KHREBOEOREERLLN, TOBREIIRT - ATV IE
HLTIWEBETH-7. ZThHOMEHEIR, ATV I EE
W RE 5 BhREED MBIC X B RBME OEEMLBEE X D XE
m&H > OBIRE~DBEFMOBTHEZ 0, T, WERE
E, BoFfE, AEflom@BRIC X bR i b oMK
BRROET b b, BIREENE\EBRKRECH Y, &N
BREERMECAOBTERICHIGE LicbDEEL BRI,

4. EAEAT Y FRECIEY, nEEEY, BHIREENE
MAERE L5 SCHERDD I LR hi:. BoOMERCE
LTRESHEAMED DS, Fimigh  BECEECEL AR
YAV, BIRE~OBEXIZCDETHRBUBOBEELET
X, ¥, EOMEYE, A7V ~OEDOEEHE, ATV
FOMRIEERTERL, BIREECHTHBME AT v F OFE
HamEs, MERFE - ABIRELIHT 2 0ERDD LELD
hic, ZhoDOBEALBRTHZ L HVMERBRMSEAT
v VBEOHEKIGHMARICIL S & Bbhi.

E O
ﬁ%%iéﬁﬁ%.$ﬂ%®ﬁ%k@&@&%biLkE%ﬁ% 7




REMOENA TN DB 555 119

FICFRT A HBERLET. ¥, EEOHEYE, AREYE
Lic@RAFBEHREFHENH BEECRORHBLET. 25
z, APROXFCHRAMEELEE ¥ LESRAERMBESEH ==
JII EEMCRHHELET. ARROZTC LA Y RELHPD S LIS
¥ LSRRG ERES G4, BHEEESFRRER
BINEHASE, OO HEXLHBIYRE  LARMAEEEYIZE
DERAEBHBEFRBOREECERRELET. 27V MERICH
T DB ERE T LicERA Y ~ — 8RR E # F 4 R a5
LET.

R, FRNOEERFSAE E AEEHHBEF LR B THREL
.

X [y

1) Dotter, C. T.: Transluminally-placed coilspring
endarterial tube graft: Long-term patency in canine popliteal
artery. Invest. Radiol., 4, 329-332 (1969).

2) Cragg, A.H,, Lund, G, Rysavy, J. A., Salomonowitz,
E., Castaneda-Zuniga, W. R. & Amplatz, K.: Percutane-
ous arterial grafting. Radiology, 150, 45-49 (1984).

3) Duprat, G. J., Wright, K. C., Charnsangavej, C‘,
Wallace, S. & Gjanturco, C.: Self-expanding metallic
stents for small vessels: An experimental evaluation.
Radiology, 162, 469-472 (1987). .

4) Gunther, R. W., Vorwerk, D., Bohndorf, K., Peters,
I., EL-Din, A. & Messmer, B.: lliac and femoral artery
stenoses and occlusions: treatment with intravascular stents.
Radiology, 172, 725-730 (1989).

5) Gunther, R. W., Vorwerk, D., Antonucci, F.,
Beyssen, B., Essinger, A., Gaux, J. C., Joffre, F.,
Raynaud, A., Rousseau, H. & Zollikofer, C. L.: Iliac
artery stenosis or obstruction after unsuccessful balloon
angioplasty : treatment with a self-expandable stent. AJR,
156, 389-393 (1991).

6) Levin, D. C.: The Palmaz stent: a possible technique
for prevention of postangioplasty restenosis [editorial].
Radiology, 168, 873-874 (1988).

7) Parodi, J. C., Palmaz, J. C. & Barone, H. D.:
Transfemoral intraluminal graft implantation for abdominal
aortic aneurysms. Ann. Vasc. Surg., 5, 491-499 (1991).

8) Lawrence, D. D., Charnsagavej, C., Wright, K. C.,
Gianturco, C. & Wallace, S.: Percutaneous endovascular
graft: Experimental evaluation. Radiology, 163, 357-360
(1987).

9) Yoshioka, T., Wright, K. C., Wallace, S., Lawrence,
D. D. & Gianturco, C.: Self-expanding endovascular graft :
An experimental study in dogs. AJR, 151, 673-676 (1988).
10) Mirich, D., Wright, K. C., Wallace, S., Yoshioka,
T., Lawrence, D. D., Charnsangavej, C. & Gianturco,
C.: Percutaneously placed endovascular grafts for aortic
aneurysms: Feasibility study. Radiology, 170, 1033-1037
(1989).

1) w4, 2@ #, FFAMAX, 2525, 30 8, /)
RIEX, hif—E, RERM, AESH, H—aHR, B0
= ZiFEZ  BEMOETNATOEREOEBRBR (0.
AREZHHRP MR, 52, S136 (1992).

12) Boudghene, F., Anidjar, S., Allaire, E., Osborne-

Pellegrin, M., Bigot, J. & Michel, J.: Endovascular
grafting in elastase-induced experimental aortic aneurysm in
dogs: Feasibility and preliminary results. JVIR, 4, 497-504
(1993).

13) Karas, S. P., Gravanis, M. B., Santoian, E. C.,
Robinson, K. A., Anderberg, K. A. & King, S. I.:
Coronary intimal proliferation after balloon injury and
stenting in swine: An animal model of restenosis. J. Am.
Coll. Cardiol., 20, 467-474 (1992).

14) Nakata, Y. & Shionoya, S.: Microcirculation and
metabolism in the vascular wall concerned with the vasa
vasorum. Jpn. Circ. J., 37, 217-227 (1973).

15) fhBE|X: F 1 ~WE. REEORBNE ((FAEE),
BLUR, 2 EH, ABLHEHIRY —vAevz—, K58,
1991.

16) Pisco, J. M., Correia, M., Esperanca-Pina, J. A. &
deSousa, L. A.: Vasa vasorum changes following stent
placement in experimental arterial stenoses. JVIR, 4, 269-273
(1993).

17) Okuyama, K., Yaginuma, G., Takahashi, T., Sasaki,
H. & Mori, S.: The development of vasa vasorum of the
human aorta in various conditions. A morphometric study.
Arch. Pathol. Lab. Med., 112, 721-725 (1988).

18) Underwood E. E.: Surface area and length in
volume. /n R. T. DeHoff & F. N. Rhines (eds.), Quantitative
Microscopy, 1st ed., p77-127, MaGraw-Hill International Book
Co., New York, 1968.

19) Diaz-Flores, L. & Dominguez,C.: Relation between
arterial intimal thickening and the vasa-vasorum. Virchows
Arch. A. Pathol. Anat. Histopathol., 406, 165-177 (1985).

20) Gebrane, J., Roland, J. & Orcel, L.: Experimental
diffuse intimal thickening of the femoral arteries in the
rabbit. Virchows Arch. (Pathol. Anat.), 396, 41-59 (1982).

21) Irey, N. S. & Norris, H. J.: Intimal vascular lesions
associated with female reproductive steroids. Arch. Pathol,,
96, 227-234 (1973).

22) Feigl, W., Susani, M., Ulrich, W., Matejka, M.,
Losert, U. & Sinzinger, H.: Organization of experimental
thrombosis by blood cells. Evidence of the transformation of
mononuclear cells into myofibroblasts and endothelial cells.
Virchows Arch. (A), 406, 133-148 (1985).

23) Diaz-Flores, L., Valladares, F., Gutierrez, R. &
Varela, H.: The role of the pericytes of the adventitial
microcirculation in the arterial intimal thickening. Histol.
Histopathol.,, 5, 145-153 (1990).

24) Ramsey, E. M.: Nutrition of the blood vessel wall:
Review of the literature. Yale J. Med., 9, 14-36 (1936/37).
25) Nakata, Y. & Shionoya, S.: Vascular lesions due to
obstruction of the vasa vasorum. Nature, 212, 12581259
(1966).

26) Barker, S. G., Talbert, A., Cottam, S., Baskerville,
P. A. & Martin, J. F.: Arterial intimal hyperplasia after
occlusion of the adventitial vasa vasorum in the pig.
Arterioscler. Thromb., 13, 70-77 (1993).



120 3

27) Wilens, S. L., Malcolm, J. A. & Vazquez, J. M.:
Experimental infarction (medial necrosis) of the dog’s aorta.
Am. ]. Pathol., 47, 695-702 (1965).

28) Pisco, J. M., Correia, M., Esperanca-Pina, J. A &
deSousa, L. A.: Changes in the vasa vasorum following
percutaneous transluminal angioplasty in a canine model of
aortic stenosis. JVIR, 5, 561-566 (1994).

29) Zemplenyi, T., Crawford, D. W. & Cole, M. A.:
Adaptation to arterial wall hypoxia demonstrated in vivo
with oxygen microcathodes. Atherosclerosis, 76, 173-179
(1989).

L.: Hyperemia of the aortic wall in atherosclerotic monkeys.
Circ. Res., 48, 669-675 (1981).

31) Sakariassen, K. S., Powell, J. S., Raines, E. W. &
Ross, R.: Selective expression of platelet derived growth
factor B-chain mRNA by human endothelial cells and by
human peripheral blood monocytes but not by smooth
muscle cells. Thromb. Haemost, 58, 261-267 (1987).

32) #® BA: ALMBOmMBY-HIMEATOEDOHEED
WM. IR, 31, T43-747 (1991).

33) EAME oL, EEMEE, EHY E, SAFH, REE
%, HOF=: FLOUATIMEOHIE. IREZFE, 32, 209-214

30) Heistad, D. D., Armstrong, M. L. & Marcus, M. (1992).

An Experimental Study of Endovascular Grafting with Special Reference to the Effects of Intraaortic Covered
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Abstract

The purpose of this study was to evaluate the effects of covered stent placement upon the aortic wall with special
reference to the vasa vasorum. 15 bare stents and 13 covered stents were placed in infrarenal abdominal aortae of eleven
dogs. The dogs were killed at 4, 8, 12, 16, 20, 25, 40 and 45 weeks after stent placement. Intraluminal patencies,
histological changes of the aortic wall and the morphological changes of the aortic vasa vasorum were examined by
aortography, light-microscopy and microangiography performed by microstereoscopy. Although good patencies were
preserved at the sites of bare stent placement, moderate to severe stenoses or complete occlusions were observed at the sites
of covered stent placement, and were due to intimal hyperplasia occurring between the membrane of the covered stent and
the native aortic wall, and intraluminal thrombus. The intimal thickness at the sites of covered stent placement was more
prominent than that of bare stent placement. Intraluminal thrombus and intimal hyperplasia were prominent at the site of
pleated membrane of the covered stent due to inappropriate size of the stents vis-a-vis the aortic lumen. After covered stent
placement, more proliferation of the vasa vasorum and newly formed vessels were observed in the entire native aortic wall
and the neointima than were seen after bare stent placement. The covered stents used in this study had prominent
thrombogenicity and damaged the aortic wall and the vasa vasorum. The problems following intraaortic covered stent
placement became obvious. Further evaluations are needed with arrangements of the character and the membrane type of
covered stents.




