KA RR R ORI |

12. HEMRA T > FBREDS > 4 L{LHBEES :
SAPPHIRE, EVA-3S, SPACE

iU &I

S5 B B B) IR Ak A2 AE L2 0§ B PN RH B 16 9 (best
medical treatment: BMT) & SV BHBUEED 5 » 4 A
LI BEABR randomized controlled trial (RCT) 12 &
Y, PIBEEIBERT (carotid endarterectomy: CEA) DN
BB T 2B MMEAFEH S W72, SEEIIR 2
7 ¥ b6 (carotid artery stenting: CAS) O % &5 %
BYIRIRAIE (03 B AR D 2 DIEBEME D o 1
FEINTWD. BMT & CAS #H#EL 72 RCT (&7
W3, CAS & CEA I L72 3 o0 RCT i
BESINISBOD oL, 20EHEN T 572 Bh o
TWw7z7-®, CAS & CEA #{F) licFhZFhIC
RELHELTWS., Zhb 3 3 BjIX, CAS & CEA
LV EBRFHEZEDL DDOHBRBTIZR L, Bt
DONIEUTTOMEDILERRTHY, 20
BOWERIELTAS.

1. CAS O35> 4 LEHBHER

BRIEETPORERE &% CAS & CEA # 1L
7ZRCT &, MUK E VT LTV o7,
Stenting and Angioplasty with Protection in
Patients at High Risk for Endarterectomy
(SAPPHIRE) "I, 2000 4 4 A5 2002 4£ 7 A
% T, Endarterectomy versus Stenting in Patients
with Symptomatic Severe Carotid Stenosis (EVA-
39)%i, 2000 4E 11 A5 2005 4£ 9 A ¥ T,
Stent-supported Percutanenous Angioplasty of the
Carotid Artery versus Endarterectomy (SPACE)®
i, 2001 4E 3 A5 2006 4 2 A ¥ TABERM

NEILHER, AR
RSB EER L > 5 —

Rl
RiES B

Thol. TNEThOBFEBRERIZ, 334, 527,
1,200 AT3 ), SAPPHIRE (3 B8O B H
BT, EVA-3S I3ABRH & OREWICHE -
Z & (CAS HOBWAPHESR) & RERO BRI ET
ATEEHEAMEL o722 & ASHEHIT, SPACE 38
ERRETFELY OBFHAHEML 722 & AE
T, ThZIhBBREERT LTS, FL@EEDY
A 7 H# (average-risk patient) & M RIZILK TiTH
N T % Carotid Revascularization Endarterec-
tomy versus Stenting Trial (CREST) 1, 2000 4
12 A6, 3—a v 3TiTbh T3 Interna-
tional Carotid Stenting Study (ICSS) ix 2001 4E 5
AP OBHPBHB SN, BELETHTH B2,

SAPPHIRE, EVA-3S, SPACE ix, 5 ¥ 41k
LR TH D, CAS @ CEA 29 5Btk
non-inferiority ZFEBAL X9 LT ARERTH B, #
DIFEMEDREAD 7212, 2.0-3.0% DIEFEA
DS margin of non-inferiority ASSRER B AHT 12 2%
5 & NT\ % (SAPPHIRE: 3.0%, EVA-3S: 2.0%,
SPACE: 2.5%) (Table 1) .

N O DILBABRORE R % 57 - L+ 2854
i, UTOEBICEEZTHLEND 5.

1. NREFILEBRMED, EERED.

2. BEIRIEFRE (severe stenosis) 7>, HREERK
729%% (moderate stenosis) 2.

3. embolic protection device ZfEH L Tv>5 2,
ZOFRAZHERL TS 2.

4. W#ED CAS/CEA ~DYRE (hEEE), -
T ) RN DOBINEH.

5. high-risk BEZH L LTW57, average-
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risk BEZMRE LTS

6. RERO R — D, BED, DWE
77 v K.

Z T TV highrisk &9 DiE, CEA %179
L&D risk THY, MEFIZHS S high-risk T
v, WICEREREI TSRO EVA-3S &
SPACE i3, #EEBEBEE D%\ SAPPHIRE & L
T surgical average-risk BEVHRTH 5725, £h

hHZZRETIHROAZIE S 52 LIZAT
BTHY, FHNLEROFIAIETKRTH 2.

2. SAPPHIRE trial

BOOHEE N RCT TH Y, surgical high-
risk A# 334 Az e L7z, NASCET ZH#e TR
BEYEBE I 50% ML, MIEGMEEEIE 80% Mk
DFREREENRLEL, P Ld 1 DD surgical

i3 stroke high-risk BEFNRTHB LR DB. Z

risk ZRHOBEEWNHRE L1z, 1 £%(Cordis) 12X

Table 1 Comparison of 3 randomized controllled trials (SAPPHIRE, EVA-3S, and SPACE)

SAPPHIRE EVA-3S SPACE
trial type non-inferiority non-inferiority non-inferiority
margins of non-inferiority 3.0% 2.0% 2.5%
funding source commercial national national, partially commercial
number intended ns 900 1,900
number randomized 334 527 1,200
high risk for CEA yes not required not required
exclusion criteria low risk for CEA res&ig::g:;f;iEA restenosis after CEA
stenosis Ass); >>580 (;?;b >60% >50%
symptomatic 29% 100%, <120 days 100%, <180 days
stent used Smart or Precise (Cordis) any of 5 stents any of 3 stents

protection device

1 system: Angioguard

any of 7 systems

any of 5 systems

(Cordis)
96% 92% 27%
dual antiplatelet therapy yes 83% beforeCAS yes
85% after CAS
30-days outcomes CAS CEA CAS CEA CAS CEA
number of patients 167 167 261 259 599 584
any stroke 3.6% 31% 8.8% 2.7% 7.5% 6.2%
major ipsilateral stroke 0.6% 1.2% ns ns 4.0% 2.9%
myocardial infarction 2.4% 6.1% 0.4% 0.8% ns ns
death 1.2% 2.5% 0.8% 1.2% 0.7% 0.9%
death/ipsilateral stroke 4.2% 4.3% ns ns 6.8% 6.3%
death/any stroke 48*% 9.8%% 9.6% 3.9% 7.7% 6.5%
death/major stroke 2.4% 4.3% 3.4% 1.5% 4.7**% 3.8**%
cranial nerve palsy 0% 4.9% 1.1% 7.7% ns ns
primary end-point 12.2*% 20.1%% 9.6% 3.9% 6.8% 6.3%
16.8%%(Sx) | 16.5%%(Sx)
9.9%%(Asx) | 21.5%%(Asx)
non-inferiorty of CAS proved CAS is inferior to CEA not proved

over CEA

In SAPPHIRE, *indicates to include myocardial infarction, and primary end-point and cranial nerve palsy are 1-year outcome
In SPACE, * *indicates the results of death and ipsilateral major stroke. Asx: asymptomatic patients, Sx: symptomatic patients
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LZHBRTH Y, dekErlL L 29 HEEHBSM
L7

L DFER & FRICHBRNAE, mENBHE ¥ 7-
ERAENRE, MENERENF—22EDH
BIZhlzo7z. NEHE & MENEREL, B
DEBEN 6% UTTHEZ EDBLETHY, 4
FHEEIZ4ER 30 Hlo> CEA (FF# 15-100 1), MK
HHRE L CAS OREERED® 64 B2 E (39 20-700
Bl) = LB L L.

BEERIT 18U EE L, LT ® surgical risk
(stroke-risk Tix7%\y), 2% Y CEA OBSVIERE %
FOZ L REMLLZ ) o LAE, DEFE
MEBEETHLRE, RLOLHEE, TRE
POdE, EEMRS, ROSMOSEHREE, K
R OURGHARRERRE, SHIBOEMIES ST 2 RE
HISNBHTER R ATRIE R OB, CEA BRI
%, 80 L L DMERS, 1.

PN, BEETI—- T, mEHE (DSA)
BfThb%\v. CEA X G EEIL, DSA ¢ %
F5Z it <, DSA ZDHDIZL 5 risk &It
72. CEA 3@ EONEHF % @\, aspirin 81-
325mg/HEDR L &b 72 BERIRTA & O JEMHRI &
Witk $ o L5 L. CAS BEIZIZFED aspirin
& clopidogrel 75 mg/ H % &5 24 BF IR 2> S 4#71%
2~4 BRE%G L7z. #4479 heparin {L & 1,
activated partial thromboplastin time (APTT) T
250-300 B2 5 & H &S5 s hiz. Stent 1
Smart ¥ 7213 Precise stent (Cordis), protection
device %, Angioguard ¥ 7z 1% Angioguard XP
(Cordis) % fEH L7=. #i8 EVA-3S & SPACE &
B LT, SAPPHIRE i, CAS DRERIAH S < F
B/ OE\ interventionalist A%, FEAMNIZ 1 FEHD
stent ZfER L, 1 #$H® embolic protection device
ELTHERLZABRTH S,

SAPPHIRE Tid 747 AOBEBBHF E 128,
423 AA55 v 5 b &Y, 406 AASCAS %, 7
A%% CEA % %17z, T D 406 A O stent registry
DEE, BEHRIEHEE - BARE - CEA #% T
HY, MENFEICEY CEA PLEIHITTE
ZWEHETSh, POIMBENEEED CAS ThEL
HW L7EBITH o7z, R D 334 AXT ¥ ¥4
L& h, 167 AXZEnZh CAS & CEA DR
IZHY, BHEIIC 159 AAS CAS %, 151 A#»S CEA

BRI 406 AV EAED, T 5 MEE
T3 stent registry IZ[H] - 72 selection bias {233
LMD 5.

167 A3°2 intention to treat DPIERIL, JEBEM
JRWE DY CAS 29.9%, CEA 27.7% T Y, CEA #
DFIRIEREBIAS CAS 22.6%, CEA 22.2% T - 7z.
DF Y 70% 5L DEZIEREEETH Y, 20%
K DBEDS CEA itk D restenosis Th - 7. %
i intimal hyperplasia 2S%% % T& % CAS low-risk
BHTH-o7Y. EVA-3S & SPACE Tik, ZOH
PAEEBNIIERI S N, CAS OBRICIIAFI& %2
b7z, BEFERCTHEMICERLREND 72D
EBIREERZ1FTH Y, CAS 85.8%, CEA 75.5%
THolz.

Primary end-point %, 1 4Ef® major cardiovas-
cular event & L72. 2% ) 30 ALUADIEL, &
RS 24 BERILL kB3 2 iach, OB, ¥
7213 31 HE» 5 1 FLADORBIORMEE ¥ 721358
CTha. LHEEDEHIL, CK OEFEED
2 Lk & &M/ Primary end-point iE, CAS
12.2%, CEA 20.1% (2@ Hh, —7.9% O
RO HN(95% BEX I -16.4% 25 0.7%),
ZMid CAS @ CEA IZX ¥ 2 EBEMH OB R D
3.0% T THY, CAS DIHEMEAZIH SN,
L L CAS @ CEA IZx 3 2B HIZFEH S e
oz,

1 7 AR CTORESR, BT, LAHEIX, CAS/
CEA 4.8/9.8% Th o7z, EEGHBEOADESR
% A5 L, primary end-point %, CAS/CEA 9.9/
21.5%, 1 7 AR TORMZH & T1d CAS/CEA
5.1/3.3% Th o 7z, BBDT — 13, BH average-
risk DIFERMIRZEONEHGEBRICULE L S b1
BHEED 3B LUTEZLDIIBITVS, 72, L
A ZE DB\ 72 primary end-point i%, CAS/CEA
5.5/8.4% TV , FEMEMBE 7213 TD primary end-
point 1¥, CAS/CEA 16.8/16.5% &, & &IZTWi&H
BICEBOZEE RN o572, 2% Y, SAPPHIRE T
® CAS @ CEA \23¥ % BAF i #5812, primary
end-point {Zf1 X H N7z HE OB E (£ L 13,
non-Q wave type) % CEA BICEHEThH o722 L
12X 5. PR (target-vessel revascularization) %
LEEL L7220, CAS/CEA 0.6/4.3% Tih - 7.

SAPPHIRE trial 7 & O # % : surgical high-risk
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EFROWGEBIIRMARAE B E IZX 9 5 embolic protec-
tion device % o 72 ZLBR L 7-#7& 12 & %5 CAS I3,
CEA IXRDBEERL L THATH 5.

3. EVA-3S trial

75 Y ATfib/zRCT THY, ANEET
fTbfiz. 20 AHTD academic Mgk & 10 HFT D
non-academic MiFXASEN L7z. NASCET #£#¥ToD
RAEEHED 60% U EOEREEEZEZNIRE L (70%
DL EoPsechm S, 2003 4510 AIZ 60% ULk
DPSRIZERSNT), BERBERIL 527 £ Tho
72. Primary end-point (& 30 H PO & 51
Tdh 5. CEA B 259 Bl & CAS # 261 BIH B &S
ni-.

MENBEDOSMER L, 25 H0 CEA DR
THY, MEPERENZIIE, 1) 12 Hd CAS,
2) 5 Bl CAS & 30 BlDKBINRSI IS D ME T
BEAT angioplasty, 3) tutor D EE#L T T CAS % 1T
I, DIDDEHDODTINTHo7. 3) DRE
X CAS DRERIIAEL W) Z LItk b, T/, 3)
DWE % 15ET B tutor DEEH 12 HlD CAS T
HHELMEL LTHEBIhTHA.

Inclusion criteria i&, FAEH» 5 120 HUA D
TIA % 721 minor stroke (modified Rankin 0-2),
NASCET #:i#T0 60% U EDORAET, 1) DSA
7213 2) Bk~ 2 — & MR angiography DO i#,
WX BERAEOHER, BEFERS 18 MU LETLER
v, Rl NSEBIIREAZE P M E R R (B
BEAKAL, ATmll, MROFE) IEEbiro
7o. Ak, ThoOFTRIX CAS DREERITH Y,
CAS DEEEARIZT AERTH 5. Exclusion cri-
teria 121%, CEA BOFERERLAEERLIENE
Fhi. CEA/CAS # & H1Z, # 43% A3 DSA 2
X ) PHrsh, MRA TH 62%, SERT a2 —T 95%
VW ENT WS, 13ERID CAS A, 77X
V—bPHMETCEAICEEB I,

CEA 3@ ¥% O R FRDH b h, CAS OF
FIZB L Ti&, protection device D HEIR S 1,
aspirin (100-300 mg) & clopidogrel (75 mg) ¥ 7z %
ticlopidine (500 mg) ® 3 H B DM AT 5 HER S
h, #k 1 5 B EOYUIL/MEEE 2 #Hl o5 b HELE
SR HREG) ZLRAFLbIEEEBY T
Bhdolzbnw) 2 LThh, EEIZIE, RMETO

PU/IMEED 1 F O A EHS 17.1%, #Hitk 1 FH O
AIEEH314.6% TH Y, #HHIC heparin AMFEH &
Ndpo 72ERD 24% H o 7-. BEEL TS APTT
bEESN TRV,

b7z stent i¥, Carotid Wallstent Monorail
(Boston Scientific) 56.9%, Acculink (Abbott) 28.5%,
Precise RX (Cordis) 10.6%, Carotid Wallstent OTW
(Boston Scientific) 2.0%, Zilver (Cook)2.0% @ 5 &
TdH Y, protection device &, GuardWire Plus (Med-
tronic) 29.5%, FilterWire EZ (Boston Scientific)
26.9%, Spider RX (ev3) 13.2%, EmboShield (Abbott)
10.6%, Angioguard RX (Cordis)9.3%, Spider (ev3)
8.4%, Accunet(Abbott)2.2% O 7 TH o7z, D
F 0, 5 fEED stent & 7 FEHD protection device
Efio 2B TH o 7. FrL v device ZFEHT S
BElid, 2 PlOADRERZTTRBRNTZD
device ZfE) Z L ASTREE o 7.

CDOFEBROHT, CAS HORHD 80 BT
protection device ® A F#IZB L T randomized
trial Tld 2 WA TP, LkdoT, £
DFEFTITFR A v £ — IR, 80 Bln S b,
1 BT HREENICIEZE LRI L, 6 61T CEAICE
HINhTwWa. &Y 73 #lD protected CAS 58 i
& non-protected CAS 15 FlAStbE S />, Pz
(XETH 8.6% (5/58), Hh#E 26.7%(4/15), relative
risk (RR)3.1 THEZ V), protection device A%/ #7
DREFRZROT LI CORREZRZITT
EVA-3S id 2003 £ 2 A IC—KRi9IC L &, pro-
tection device 3R L T, FHRSNI-BEINDH 5.

Primary end-point ® 30 H K TORZE A L 58
Tix, CAS 9.6%, CEA3.9% IZi8®H 5N, RR 25
Thol. EETREIZ, ZD CAS BT 5EH
HEBHRERD 9.6% 1&, —HMIC average-risk DIE
BEHEIRIE DEROMBERHRETERIND 6% %135
PRI TVWBEIETHS. 67 ARETORME
& FETi, CAS 11.7%, CEA 6.1%, RR 1.9 T®H -
7z. JOABAEZELL CAS 0.4%, CEA 0.8%, RR0.5 T
Y, FirERE X CAS 1.1%, CEA 7.7%, RR 0.15
ThHol-.

Z DORERT CAS OWBHERHERRIC & 2 EHIE
DIRY L EPHERDOMBESHBH I N TS, &
XHTIE, MERRTRAMHOSGEIIEDL L L
W& L (experienced: 10.5%, tutored during training:
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7.1%, tutored after training: 12.3%), FEBIITD
ZiZhwvE L7240 FEFLLE D RR 2.7, 21-40 i
B RR 33, 20 FEBFILLT :RR1.9). /2, #R
HIZId, protection L7=fEFIDERIIEHHESS 7.9%
(18/227 #) T, protection 7 L DIEFITIZ 25% (5/
20 Bl) TdhH o7z,

EVA-3S trial 2* 5 O - EBRECEEREZ
b D average-risk DIEFNIH L TlE, CEA OFAS
CAS L b E#MTHAH. T2 CAS DHEfTIZIE,
BY) 2 HFE, B E N7z protocol, FRE I EEAS
VETH5.

4. SPACE trial

FAVEEE(FA Y, =AM 7, AL R)T
TN 7-FBRT 35 flifk2"& /M L /2. NASCET #:
#T 50% VL ofEBEEME % Fo, Ffo 180 H
AW @ TIA # 721& minor stroke (modified Rankin
score 0-3) DEFEZ MR L L, 1,200 AXBHFEN
72. Primary end-point {x 30 H LD 24 BRI E
MBS A RMBE R L BT L L7z, KERBAET
fibh, —BIILENEHAARE L-RBRTH 5.

MENBEDSINER L, CEA 25 RO
ThY, MENERERIMERRMTLAT >~ M
BOESE 25 EFIDORIITH - 72, HEFO (K]
DEHESLHIMIFLEICOWTHRELZDO2ED
PORBUL Do A2, FEBEMEEBIIRSE 225 D 1%
BAEZ BT D o TRERD quality committee (231§
LUENH 7.

FHLa—I12L D 70% A EoPksz 7213 DSA
{2& ) NASCET T 50% DA E o3k F 7-1x ECST
T 70% LN EDIRAEDVHER S NIER L L7, HE
B OMEREIL, 5 F2MEDODHICLEREFIC
FBRO4T o7z, SFE#hid 50 LA L L, CEA % CAS
BOBRBESNIBRI S h 7.

CEA 3@ E OMZASRIRE 1, AN, aspirin
100 mg/ HA¥%5 &7z, CAS T, aspirin 100 mg
I . clopidogrel 75 mg/ H 258t 3 H [ & ik 1
ARG SNz W@ heparin 12 X BHERE O
BHESLEOBREIZOWTOR#IZ A\ . Protection
device DFERICH L Tix, BERMICIEEIZEINT
W72\ (deliberately left open) .

R &N/ stent X, Carotid Wall (Boston), Pre-
cise (Cordis), Acculink (Guidant) T& ¥, protection

device ¥, PercuSurge GuardWire (Medtronic),
FilterWire EX (Boston), AngioGuard (Cordis),
NeuroSield (MedNova), Carotid Trap (Microvea) T
Hotz. Td 3D stent & 5 FD protection

device DFERTRETH o /2.

CEA #3584 I, CAS #1599 BITH o 7=.
REFIBUL, MEERICXoTREY, 100 EFILL LA
3 Mk, 50-99 FEFIAS 6 Mgk, 50 FEBILLT A% 26
Mgk TH b, 35 Mgk 10 MiakAS quality control &
W) BHBTEFEL OB IN TV S, Z0FM
IHARE I V. 14 SEBIAS CAS 205 CEA I H
3N, 6 BIHSCEA 25 CASIZEEEXATWS
(cross-over) . Protection device & 27% DHEFITH
AER I N7,

#& R ! primary end-point ® 30 H ¥ THORH
A2 & SET=1, CAS 6.8%, CEA 6.3% Tad o7
(P=0.09). [FFRHDRKZH & FETLAS CAS 7.7%,
CEA65% TH b, & bITERMREEBROME
BRIZERSND 6% LT #BZ T\, Protec-
tion device DFEH OFHEIZ X % primary end-point
DEE, R L7ES 7.3% (11/151 Bl), e
HB 6.7% (28/416 #1) TH 1) , ¥ L1, protection
device ZEH L2 WIE) PEIZ R 572, 0D
HROMBPUTEEZEL, MENBREOKEZ
Db DITHNZ, protection device ZEHT 5 & \»
IBMM L REXDIERL VL EEZ NS,
CAS & CEA O primary end-point D31, 0.51%
THY, 90% DISEHHIE, —1.89 25 +291 &
7Y, ZOMBDOFHFEMEDRRIL 2.5% 125
LEaNTwiz/zo, hRED S BEOREENESES)
RER%E T, average-risk BEIZBIF 5 CAS @ CEA
XS B FEEAMESEERE S e b o 7o,

SPACE trial 2* 6 Ofsds : MENBIEIZE 5T
CEAZCAS LD b EXTHo/- L ERTEL—
7T, MEMBHEICE - Tid CAS & CEA I2it
EN ol LMIRTE S, IELLIE, CAS &
CEA IZIZIFIZZEN % <, CAS OIEEMHITIER S
Nehol-LFMTX 5.

T & B

Primary end-point D& T 3 ©D® RCT O#5 5%
A5 E, CAS/CEA DJET, #h#h SAPPHIRE
12.2/20.1, EVA-3S 9.6/3.9, SPACE 6.8/6.3 T& -
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2. BB FOATHRETSEBEVWFETS
BWRTHo. L2L, 320 RCT TDd DIk
WMENLRCT THY, TORBREEMICTET
5 LBMTHDOTIRERL, ZOHERDEVEIE
L BT HARETHSH. BEST, CAS 2%, CEA
VL REFTHE LV ZET YRRV, T2
SEBEME, EERk%, B surgical high-risk TH 5
BEDH CEAIZEDLLEFEFERLLTCAS 2%
BLTHIWTHAH. #IiZ, EBEMD average
surgical-risk D BEFIZH L T? CAS 4% CEA 1218
LY IEDIEFo/LAHTHY, CREST &
ICSS D¥EREHOZLIZR D, WThitE X,
BIRIRZASAE DIEHE LT CAS MZIFANLND 7:
DIZITEHER 72 training & ZDRE Y AT A cre-
dentialing system DS EEE 2 5N 5.

X 73

1) Cambria RP: Stenting for carotid artery stenosis. N

Engl ] Med 351: 1565-1567, 2004

2) Major ongoing stroke trials. Stroke 38: e116-125, 2007

3) Mas JL, Chatellier G, Beyssen B, et al: Endarterectomy
versus stenting in patients with symptomatic severe
carotid stenosis. N Engl | Med 355: 1660-1671, 2006

4) Mas JL, Chatellier G, Beyssen B, ef al: Carotid angio-
plasty and stenting with and without cerebral protec-
tion: clinical alert from the Endarterectomy Versus Angio-
plasty in Patients With Symptomatic Severe Carotid
Stenosis (EVA-3S) trial. Stroke 35: €18-21, 2004

5) Setacci C, Cremonesi A: SPACE and EVA-3S trials: the
need of standards for carotid stenting. Eur J Vasc Endo-
vasc Surg 33: 48-49, 2007

6) The SPACE Collaborative Group: 30 day results from
the SPACE trial of stent-protected angioplasty versus
carotid endarterectomy in symptomatic patients: a ran-
domised non-inferiority trial. Lancet 368: 1239-1247,
2006

7) Yadav JS, Wholey MH, Kuntz RE, et al: Protected
carotid-artery stenting versus endarterectomy in high-
risk patients. N Engl | Med 351: 1493-1501, 2004



