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Clinical outcome in carotid artery stenting using FilterWire EZ within 30—day
and 1 year: Study of postoperative clinical results and microembolic lesions
on diffusion—weighted imaging in consecutive 262 patients
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X EE )

[H ] FilterWire EZ (FWEZ) OF M SHEIIR 2 7 » & @I (CAS) % fifT
LEBREHOBIKREEICONTHET S,

[51#]2010 4 5 H 225 2015 4 12 A K £ TIT, XMk T FWEZ OF F CAS
ZRAT L7z dfe 262 AN B EEZ R L L, IF%E 30 AN KT 1 FENIZ
MELL7Zzep . DAFEZE, L % 53 major adverse events (MAEs) .
J Y CAS #% @ JE 5@ 5 i 18 (diffusion-weighted image: DWI)BG 1 =12 >
WTRRE L 72,

[#& R JFWEZ BF H CAS & o fE i PEMIM 22t id 4 N (L.B3%) ICBE S . T 1
b 30 HLNITHER 3T & L 72, CAS % 30 H LA I M i . O 55 15 28 e OY
RO eholz,  Fiz, ¥ DV AL 53 #1 (20.2%) 2B\ T
B . MR ER D 2 Ay 38 5 (14.5%) . KR KM ER 0 23 5
(1.9%) . 80 K 6 = BR 1% 10 91 (3. 82%) IR & 7=, 4FEn. 1 4FLLIN O BT
i oBLEMEKMLENGEICEE L T, B BRI RE 72 235 BlIC B
W, I 31 By S 1 AR DL RN 25 T ER o 722 2 o T2, AR BL S
Jibd 25 Wik 3 1) (1. 28%) IR . & D PN AR Ik ] I A ZE A% 1 41 (0. 43%) . xt
AR H o 23 1 B (0. 43%) . < BB H I IC K DT 1B (0.43%) TH o
oo Ol FESEYE S E R T BE A 1 1 (0.43%) ., DA EN 6
(2.55%), FELCA 7TH(2.98%) ThH oz, 1 1%, 50920 LD FHHIEZITRD
o T,

[ #m JFWEZ BF Hl CAS (2 1 2 1% 30 B LA @ B PR AR AL . DWI B 1 == K O
1 ORI ITRRERLE B2 BT, FVEZ 0FH CAS IX FH 2 v
YINTHY ., AHRIBRTELEE RN,

[EF ]
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Objective: To report the clinical outcome in the patients treated
with carotid artery stenting (CAS) using FilterWire EZ (FWEZ).
Methods: From May 2010 to December 2015, consecutive 262 patients
were treated with CAS using FWEZ in a single center. Major adverse
events (MAEs) including stroke, coronary artery disease and death
within 30-day and 1 year after CAS, and microembolic lesions on
diffusion weighted imaging (DWI) were evaluated.

Results: Ischemic strokes after CAS using FWEZ were observed in 4
patients (1.53%), but these neurological symptoms disappeared within
30 days, which were considered as minor ischemic strokes. Any major
ischemic strokes were not recognized. There were no cerebral
hemorrhage, myocardial infarction and mortality within 30 days after
CAS. New DWI lesions were observed in 53 patients after CAS (20.2%).
Thirty-eight patients (14.5%) had lesions only in the ipsilateral
side, and 5(1.9%) had lesions only in the opposite side, whereas
10(3.82%) had bilateral lesions. Postoperative DWI lesions were
significantly related with age, smoking within one year and prolonged
low blood pressure. Any ipsilateral strokes from 30 days to 1 year
after CAS were not recognized in 235 patients. All of 3 strokes
(1.28%) were Trecognized, including 1 <contralateral cerebral
infarction (0.43%), 1 contralateral cerebral hemorrhage (0.43%), and
1 death due to subarachnoid hemorrhage (0.43%). In addition, there
were 1 non—traumatic acute subdural hematoma (0.43%), 6 myocardial

infarctions (2.55%) and 7 deaths (2.98%). No re—-stenosis > 50% within
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1 year was observed.
Conclusion: It could be good clinical outcomes and DWI positive rates
within 30-day and l-year after CAS using FWEZ. CAS using FWEZ is a

useful treatment with simple procedures.

<«
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SN B IR AZIE ISR T 2 FHEB R X 7 > M E I (Carotid Artery
Stenting: CAS) Tl&, AL KRBT N4 2 (EPD) OPFHNMLHATH D
N, FDOFT XA AL distal protection & proximal protection IZ KBl
b,

YHEx Tix. &fl, EPD A B E T 5 M E KIS U T FilterWire EZ
(Boston Scientific, Natick, MA (FWEZ)) % 72 1% Carotid Guardwire PS
(Medtronic, Santa Rosa, CA (CGW))ZffH 9 % distal protection % H
W E 72, 4 E FWEZ PR CAS Z 4T L 72K 262 B2k 5. itk 30
AN LD 1 FELUWNICHBLL7eMAEFR, DHEZE, T D MAEs (major
adverse events), & U8 CAS % O 4L # 58 51 i {4 (diffusion-weghted image:

DWI) BEMERIZHOWTHET 5,

M 753k )
OEREE =

2010 4= 5 A5 2015 4 12 H £ TIZHBL T FWVEZ OF A CAS % M 4T L 7=
262 JE Bl 2 b G & U To, B 220 B Aot 42 B 4E s X 72,6 £8. 1 7% (40-88
) . GE PRI 105 B (400 1%) . HEE R ME I 167 1 (59.9%) TH oo, £ D
fitl > B R Ko OVI93 28 50 o A A B PR BT AL 1 table 1 12789, MEMEJEE (X CAS i
TR E 72X TAELUNITEEE L T % 8 (current) & CAS i 4T 1 4F LL R AT

ik U 72 B (exsmoker) (243 (F 72, E - SBNRW K 2 2 LTI,
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Ry s 1 R DL B R O 5 R IR 8 i) E KX Y 30mmHg PAL E DK ) @
BEEZROZHLERBO N RHITH T THRF L2,

S EhJk = = — (Toshiba Aplio500, Tochigi, Japan) T®D 7 J — 7 ff i
% calcified, echogenic, echolucent & L TaEAffi L 7=,

{8 #% 3 )&~ 1T the Stenting and Angioplasty with Protection in
Patients at High Risk for Endarterectomy (SAPPHIRE trial)iZ ¥ F
% criteria (THE U | JEMEME T 50%LL B, HESE B M T 80%LL Lo SHE N
IR PEZEIE & L7-, %X the North American Symptomatic Carotid
Endarterectomy Trial (NASCET) ® protocol® |2 ¥E U . 4 {5l i I %& % % 12
TEHAL 7=,

@CAS F 1%

fitt /iF 0 Ji if. % R %2 T . EPD W& T E AL I F A2 3. 5mm BL kT FWEZ
Z . 3.5mm AKiii T CGW ZPFH T 558t & Lz,

b7p b CAS JEfT 4 HGATIC, Aspirin 100mg/day & Clopidogrel
75mg/day (n=227) % 721% Cilostazol 200mg/day (n=35)% BN L 7=,

Ja pr R EE R A o~ N ) & ER RN R 5 (10010 /kg) L, activated
clotting time (ACT) 2% 300 LA E & e 2 4RICHE BB L. KR (n=256) F
R R (n=6) L VHREMICT e —F LI, BKRKIBT 71— TIix 8F.
Brite tip (Cordis Endovascular systems, Miami. Lakes, Fla) % . &
EWi7 7 v —F Tlx 6F. shuttle sheath (SHUTTLE SL FLEXOR TUOHY
BORST; Cook Inc, Bloomington, IN, USA) Z# SHENVIR £ THE L 7= #%.
FWEZ # lesion cross S ¥R L., G %ICMET b e 2 1A(0. 5ng)
EERIRNEE G L, BIEIE, A7 v FRE., BRILEEZITTo7, A7 v MiX

2] open-cell stent ZfEH L, WAL KIZ X o T Precise (Cordis, J&J,
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Fremont, CA, USA) % 207 4] .60mm & ® Protégé RX (Covidien, Mansfield,
Massachusetts, USA) % 55 fHIZH W7, BiLdE X 229 ] (87.4%) 2. 14,

PR IT BN RAT U7, BIHRSRIE 2] 3. 6mm B2 D N — &2 Vv B IL

b~

RITEFMERICEDLDYE T 100% gain Z &L Lz, WHEFEITEMH Y%

L

g W}

NI — B E SN TW D nominal JE & L7=, EPD B E# . MJEIEX 1%
R L. EBEIRIF K IS 2 T/ 0T R U 1A(L. Omg) +/AE A&
K 100ml Z s L — MICHEERE L C L AR I M E 70 RS 1 4y LL EEE L
GG ESLICE S TE DRICHE L,

BIL R % O IME EFE T slow flow X T no flow 72 & flow impairment
Blo% & ¥ 7~ B X . Export aspiration catheter (Medtronic,
Minneapolis, Minn) % EPD if/ffIC®E L., 256ml > U Y& H W THIR
A2 debris WiHET 5 F Tl %S BrE %2 AT L 72,

FWEZ B D BRi%, filter bag ZEICWMT D5 LICXVMRELE
debris 7% filter pore 2" H B L 7 W kR, filter loop O i fif & A3
capture sheath DEf~—H — & T 2L AFE T VK, Hig A
7 FAT filter bag NAH LR WY - < D LRI L 7=,

@ CAS & il IR JE Fr FL

fir# 30 HLAIT A h, LAFFEZE, JEC % MAEs & L, 31 HLIEE 1
LA IR R 25 o 2 MAEs & U CREAfE L 72, #RFRJESR (X TTAS transient
ischemic attack & J i PEMM 25 HPic 49 F o R of 1 4 25 1 Mathur & V0
WAL IZHE U T, minor stroke & major stroke 243 1F TEEfH L 7=,

© TIA: itk L Hr7-2fERSHBL L, 24 FERILINICH R (BT

LR AN — O MW XD b DIXERSN)

© Minor Stroke: fff#& X VO Hr 7= 72 f i B 98 i Ik 23 24 IF ] I [ DA B 3 4E
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T HN, 30 HLAWNICIH K
© Major stroke: itk L 0 #Fr7c el EIK 28 30 A% & BEIE L |
modify Rankin Scale 7% 1 LA BE{&F
@ CAS 1% | & fr K.

MRI (3T, Intra; Philips Medical Systems, Best, Netherlands) & CAS2
HAaff& CAS % 2 H# IRt L. diffusion-weighted imaging (DWI)IZ T
Bric e M2 o F & WA A2 M L7z, DWI L SE-EPTIC LV & L
7= (TR/TE 3, 545/70msec, A F A A& =6mm, A ~X—3 v~ =1.2mm, B ff =
1,000 # /mm*, FOV=240mm),
® #E 7t 77 1 fE AT

1E B o3 A 9 % i fee 28 B S E S AR R & (SD) TR L. JEIEM AN T
2 BT KU TId o el K OV 53 7 i P (TQR) Tox L 72, 4 s LA I3 3E I
Mo Z R LIz ®, FEfiT Welch’ s t-test., T A LIS 0 i 2 %013
Mann-Whitney’ sU-test # W TN Lz, 7 TV —ZEHITE L Tix,
7 a AEFROMFEE 5 RO L2 20500 £ DA IC Fisher’ s exact
test, =N LI X Pearson’ s chi-squared test A L7, £7. 3
SU OB TFITY —D B HEH; lesion length., diameter of post
balloon, number of stents used ICB L CTIXFNF 1 DD P value %
BHL & TT) —HOFER2HBETELLLENEHME L7, Stent
diameter (ZFB W TIX 1 HIIZ D EHEED stent Z W TWDIERIZ LV
FLHT1OD P value ZHHETE WD, TAZEHNIC P value 25
ML=, & CoMKeMAriE IBM SPSS Statistics 22.0 (International
Business Machines Corp, Armonk, New York, USA) Z F W\ T4r\v . P<0.05

EHEBEKEL LT,
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1. CAS 1% B IR JE $R

CAS DL H = 1X 100% T o - 7=, Al o ¥ kA2 1% 82. 9% (51-98%) T,
M1 3.3%(0-28%) & &k #FE L CTuiz,

CAS & 30 HLUAAN O i MM 7= ik 4 Il (153 IcAPF L= . wind
minor stroke Td YV 30 HLAWIZHEIRIZIH KL L7z, Major stroke |L78 &
o To, TOM, % 30 BRI TRMEIm, O EE, IR
DR o T,

Al RALR ANV — 2 TO MR THERERZE L N — 2 D deflate
TARBRAE R 28 L 0 TR Lo, AT @ intolerance Blix 59 fi
(22.5%) (27 7o, F 72, CAS Wy O SHE) IR S5 13 153 #1 (58. 4%) IZFE D &
Fu. 30§51 (11, 5%) 123 W TUUHE B i JE 70 RG2S 1 3L EBIE L7272
NT FvF U raghb L THEZIT 72,58 6 (22. 1%) 23 7 5 K O I #
I E XY 30mmHg DL EOIR T4 1R LI ER L7,

RE P s A S OF L7z 4 B (B3, i) ik, &/ CAS I #
PR O A AN AR, EBEKGEAZ R L, 1 (25% BT flow
impairment Z % L 722, minor stroke & flow impairment (Z B X3
DAV My o 72 (P=0. 211, Table 2), £ 7= (i Aif © = 22— FF & TIX echogenic
25 2 N (50%) . echolucent 73 2 A (50%) Tod V  stroke & 5 S 727> > 7= 258
Bl &l L CHE T e o 72 (P=0.526, table 2), 3 il SH Bh Ak W X &
RO, 2H N BEBIEEOKMIEA S L, BT 1 H 2000ml LL E o Ff
Rie ebleaploy IR 2 BiELHEL, RBYU AT —32 3~
AT o0z, Wb 3EB LU NICHRAERILEE L, 28 B LI 4R

bz L 7=, JBPFZATIC MMSE; Mini Mental State Examination 2% 25 A UL E &
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D, RFIEMEREEELZEL TRV EE2HE L,
2. CAS & MRI At &

CAS 7% 53 B (20.2%) ICHB WV TH =R DWI A Z RO WENHE L =
AL 38 5 (14. 5%) 23 [A] 8 KB4 = Bk o> A 5 51 (1. 9%) 23 B kR K A > BR
D AT, 10 B (3.82%) A3 i M K= EK T do o 7z, DWI B MERE T i IE B M B
CHBELT, mE THDL L MR, BIZ 1 FLUNOBRERE SEH
R BCS I X 2 @ E PEAR i A3 EICB 5 LT w72 (P=0.009, P<0.0001,
P=0.0001, Table 3), fiiaffo> = =2 —fF & Kk Oifith flow impairment O F
e L DWI BGPERIZ A RIOBE THEZITR D 20> 72 (P=0.969, P=0.089,
Table 3),

Ja il 1 B 25 o (minor stroke) & & L 72 4 f5 T, CAS £ DWI B 1% o 95" 2
BOVEMEIZ 1.3 THY ., EREZZI R o HOFYE 0.65 @ &
D AHBEIZE o = (PC.0001, Table 2),

3. CAS & BREIRJEMR (31 B 2L E 1 FEW)

BB AT RE 72 235 B 1T 35 W\ C MAEs (R 22 ) 1Z38 D e v o 7oy BN AR
ik 3 B (1.28%) Td v . MM FE A 1 B (0.43%) , xHMIATEHIERE T
M 23 1 1 (0.43%) . < BT M X 23T 14 (0.43%) Th - 7=,
Z O FE A AR B T fn R A 11 (0. 43%) L L 75 A ZE AN 6 ] (2. 55%) .
FE N 741 (2.98%) Td o 7= (table 4),

4. 95%LL BB A G O IR B AL & DWI B 1 =R

A Bl O RERFIIZ 1L, proximal protection Z W72 CAS ® R Wil i & S
%5 95%LL b o> Bk A2 8 21 B (8. 02%) B FE AT W3 21 il MAEs 1X 38
3 DWI B PEIX 5 1] (23.8%) Td o7z, — F 95%A MM O P42 241 FlIZ B\

C MAEs IZ 4 5] (1.66%) . DWI [ M =R 1% 48 #1 (19.9%) T&H U . MAEs & & f .
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DWI BtE=R & H 12 95% L. R OB HE & 96% R O R EFE OMIC A E £ 1T R
720> o 7= (MAEs; P=0.553, DWI(+); P=0.670),
5. MEE e MR 28 O TR MR KRR & DWT B % =

262 5] HE MR 1% 105 ], MESEMEME X 15T HICTH Y WAL HIT 2 H D
minor stroke & & ff L (1.90%., 1. 27%) (DWI F& M 13 JiE {5 ME B T 26 4] (24. 8%) .
HEE e VERE T 27 B (17.2%) Td o 7=, W HEH T MAEs, DWI [GMER & I
HBEZZRBO 7RI - 7= (MAEs; P=0.527, DWI(+); P= 0.135),
6. Flow impairment & % L 72 B D IR AAE & DWI A AL

Flow impairment # 2 L7 # L 2EI R o oA L3 25 & . DWI B5
RICIIAEZERO > HOO, Flow impairment # 2 L 2B IC B W
T DWI B0 mER., TIAN OGP AEICEZLRB O 6 OV ;
P=0.035, TIA; P=0.0007, Table 5), ¥ 72 Flow impairment |&IE & il £
BEL FWEZ R EMEEN /NS WHEICZ RO b (ML E; P=0.016, &

I %% £¢; P=0.025, table 5),

[ 22

H AT 2008 #£1Z Angioguard XP (AGXP; Cordis Endovascular, Miami
Lakes, Fla) "B A I L TR, R 2 R ZEREIET XA 2AREBEA I TE
7=o 2010 4|2 AGXP DF HBE 97 Bl O BB CORR A 2 & L2 V. 30
HLLN @ MAEs X 4. 1% CTH Y . 418 d FWEZ OF & © MAEs 1% 1. 5% & & &
RO, ZFOHEOH T, AGXP Of H B TIE flow impairment 2% 33. 0%,
TIA 7% 11.3%, 7 # DWI Bt =R1% 37. 1% T dH » 7= 2. 4 [8l ® FWEZ ff B T
% flow impairment | 5.73%, TIA |E 3.10%, DWI BFPE=R 1L 20.2%& . W

by NAHEEICHEAD L7 (P<.0001, P=0.0004, P=0.0001), Z O &t HF X
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Siewiorek b V23fEHH L TV B ERIC FWEZ TI filter OHHIE A BN L |
eccentricity 72 &, MEMICHKR INTZ EVERMBEN LICEBLL T
WoLHboEBFEZ LT,

¥ 72 DWI Btk risk factor (Lfin. MRS | FpiC 1 LI O BME
SHENARIA A K 2 BIEMIKME CH oo, HEHE N CAS OEREETH
% Z &1L CREST trial? THE SN THEY, TN EFELRZVWHERTH -
72 F 72, Doig" HIXMLME & CAS FifT 30 HLAWN O MAEs ICBHE N H 5 & L
TRV, SROABRETHBRMEREL DV BHEICEENZD S, MAEs
EELEAGEVTNS LHFEDHNOBERER S 5 7o,

Caplan® & L/ @ FEWE EAR T 2> & JE4#2 1 2% washout 43I N %E & JF
RIET D & ok L Howel1” 5 1% CAS J& I8 1 12 U A 1 1 & 28 - & Bf X
D 5lmmHg A FIR T L72SE G AECELMEMBIEREZ 2T 22 L 2 HE
LTW2, SE0BBREA CTIEYFEFICEF L7 FLF ) razgkb L
THESCPICHEEZTo72, L2 LA EHEKFFME LY 30mmHg UL E DK
A1 BELLEERE L. 58 fild 21 B DWI BPEAT 2@ o 6
(P=0.0001, table 3), EIEME O M LMK T iX DVI B O BKRE - Th 5 &
Ez b,

Zahn'® | Powell'V B ix, 77 — 7 MERIC K 53— B EPD & 7 ¢ L
& — 1 EPD D N4y 112 K o T CAS o JE T i MM 2R T oo B BRI A B
ZFAELCLRVWETIHEZLTWVWD, HETHT T — 7 RICEFKZRL
EPD B & M %& & D &~ T EPD Z @R L T 7228, FWEZ HE A% D CGW ff H
CAS (n=20) TlL 4| CGW % 5mm |2 inflate L CILit Z WKL, 27 > N
BERICEKBI T =T VOMEEEELR2NDS 26ml U > PI2 Tt 4 B L

FA-10)0mEW S %2 4T L=, = ®EIC debris ORI % HUE L TAT -

10
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To B % DWI () 1% 4 41 (20.0%) . MAE X 0 il & | FWEZ §f F CAS & [A] %
DRFE TH o T-,

FWEZ fff 1 CAS T® flow impairment @ F | [A ¥ 1% 1E % Il £ & FWEZ & &
M Th o7z (table 5), IEHIMEREIZ flow impairment 234 U 1
JRR E LT mmER L THERES KRNI LR —REE X LI,
B E BN S WEEBI TIE filter bag DEBHEN /NS D 2 LT,
R debris I L D filter DAEN AL T RHHEERB XL LN,

Flow impairment & 2 L 728 T TIA X O DWI Bt O IR L5 N A B2 %
Sl Z Eix, bivbiud Angioguard Xp ff A CAS o i f5E 97 JiE il THE L
7AEIC, flow impairment N JET I O M B FHAIIEICE G T2 2 & 2R
LTW5b, #fi# flow impairment # 2T 2 EFITIB VT DV BEHEERH
FICEWWE I filter W EPD ICE O b B A D0 P 12019 0 A E o H B
BIBECIIAEEZZ2RO o7, ThiL, IFF flow impairment % K L
T2 JE B2 1% CGW BF I CAS & [AAR T 26ml & U > 212 T 4 [\ LAk o 1 i W 5
4T\ . debris Z Al RMICEIR L TWD Z ENEREZ 2 b, EE.
i M W 51 &2 4T o 72 15 Bl 3 i (20%) 12 W51 L 72 MR A PR Y
THER CT& D K& 72 debris 2 ® 7=,

FWEZ ff /| CAS # 30 H LAV @ i i M #h & JE MR D FEFE =L A 1. 52%TH 5 D
[Zxt L C DWI BN 20.2%TH H Z &1L, DV TOFH =i ok &
MIEREZE2ESRVWLEDOTHY, SEIOMENSORMEOH N L bR
WIRVERERKZZ2EST 22320 2 RLTWDS, o T,
Angioguard Xp fJf HJ CAS TH x N Lo ERIC FWEZ ZFH L 72 B2 % flow
impairment Z @@ 7= RFIZ L, filter WAL T W BIBREZITH 2 & 1F

VHTOHDLEHZEZADBNT,

11
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Proximal protection fJf /| CAS TI& MAEs A% 0~6.2%'Y ~'®  DWI B % =
N 14.3~45.2%" L E X T W DAY, JE B B S 200 B2 x D
Ansel'® Clair'” b O #4E CTlix MAEs X2 2.5, 4.5%CH Y, DWI
BRI L TR oicfi M S h TRV,

i HE B 22 iE ] T X EPD @ lesion cross M FEIZ embolic event Z A& ff 9
A EM N H VD proximal protection ®FH HMENEMI L TWVWDH R, H
BRI CTlX lesion cross D FRIZER I X 2 RIER 2 R O 2R BRIL 7 <.
A lE] 95% LA b o R BE AR A2 HE & 95% R O B A2 BER I MAEs KUY DWI BG4 3
CHBEZZRBO RN 2722 &b b @MERZEH TO FWEZ @ lesion
cross NI FHTHDL LWV IR TIEZR2 o7, Lesion cross
OB, PhbhiTmwicFH S 25812 EPD Z @l S T& 720,
proximal protection = CGW TIX ML A EHRr N THBH | EPDROAT A RV
A ¥ —% lesioncross S LM ICEELZ@IE L TWDH O MRE N RKET
» D, Fio. MW O s TiX, proximal protection T intolerance
Bl 23 SCHR B 10~30%FRE ' & I TR Y COW & & b 1T M il M o #h % JE IR
ZETOERMEN —EOHETHNAEL TWD Z N6, fid i it % &
SZ LD ED FWEZ RNEMEEZ SN D,

AR O WHAE TIE I I T 2 DWLBEMEIE 16 61 (5. 7%) 12D b2 i3,
INEHTAT 4 v 7T =T VEEIZK > TREIRD 20 5 debris 28 MK
L7 ZRmBLTWVD,CASOEMMICHERFED =230 A4 7 14~
THT =T IVOEBETHY, X=X AT 4 T T —T VIR
KOTAT 4 7T —T N L CHEEEEBREIZELE > THEY
PRLOIITEBIEEZER L CBEYOIA T o 7 T —T M EHEHLT

7,

12
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CAS & 30 H LLWN @ MAEs IX. SAPPHIREY, CREST®, BEACH*” TZxh £ h
4.8%, 5.2%, 5.4% T o =M, Fx ORAE TIEL 1.53%, 24 minor stroke
ERIFREETH o7z, £ 1 B OEM S BEACH study @ 1 F 1% 5
WL LR WRERTH o, AEOF &« O FWEZ OF H CAS (281 2 i IR i’
e DWI BEME=R1T. flow impairment W o Il & [AUX (debris [N ). $HE)
WRIAK S TOMEAL FHREOEHL R FE, filter BEIULHEIZ filter pore
MH D debris KRB TP R EZMAEDLEL LT, RERERTH- 2
EEZBLND,

FWEZ DFJH CAS IZF e v 7T, MATEB NERH TH 5 & v 5 Fl

RBRHY ., AHREBRIETH D,

Study limitation
DUONOBREFIZIETNLS DL ORADSH 5. £ 4k a9 ¢ 1% o
NONBAEBIT-TEY, FEZFHZAR LML LEHEBETITOA TR
Vo FloL LAEUANOBEICE L TAIE DL BB MAEs & O B % R
DI BEDEL . KB EOFM RS KT TV DD O R
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Table 1. Basseline Characteristics of the Patients (n=262)

Clinical Characteristics Men 220 (84.0%)
Age (years) 72.6 £8.1
HTN 209 (79.8%)
DM 103 (39.3%)
Hyperlipidaemia 160 (61.1%)
CAD 103 (39.3%)
CKD 130 (49.6%)
History of smoking 148 (56.5%)

current 41(15.6%)
exsmoker 107 (40.8%)
Symptomatic 105 (40.1%)
History of TIA 31 (11.8%)
Amourosis fugax 9 (3.44%)
History of cerebral infarction 74 (28.2%)

Contralateral ICA occlusion
Histroy of contralateral CAS

16 (6.11%)
29 (11.1%)

Re-stenotic lesion 5(1.91%)
Post-CEA  5(1.91%)
Post-CAS 0
Prior neck therapy 0
Lesion Characteristics  fstenosis (%) Pre-CAS 82.9+9.2
Post-CAS 3.32 £6.32
Lesion length (mm%) 182+£9.2
5<15 105 (35.8%)

15<25
25

IA

Plaque echogenicity
echogenic
eholucent

Ulceration

106 (43.4%)
51 (20.8%)
22 (8.40%)
172 (65.3%)
69 (26.3%)
76 (43.4%)

Data are expressed as mean + SD, median (interquartile range), or number and percentage (%).
HTN, hypertension; DM, diabetes mellitus; CAD, coronary artery disease; CKD, chronic kidny disease
ICA, internal carotid artery; CEA, carotid endoarterectomy; CAS, carotid artery stenting



Table-2. Comparison of Clinical and Radiological Characteristics between MAEs(+) and (-) in 30 days after CAS

MAESs(+) MAEs(-)
(n=4) (n=258) P Value
Clinical Characteristics Men 3 (75.0%) 218 (84.5%) 0.496 I
Age (years) 77.5+3.8 72.5+8.1 0.073 T
HTN 4 (100%) 205 (79.5%) 0.586 I
DM 2 (50.0%) 101 (39.1%) 0.647 I
Hyperlipidaemia 2 (50.0%) 158 (61.2%) 0.644 I
CAD 0 (0%) 103 (39.9%) 0.157 I
CKD 1 (25.0%) 129 (50.0%) 0.622 I
History of smoking 4 (100%) 144 (55.8%) 0.135 |
current 3 (75.0%) 39 (15.1%) 0.014* I
exsmoker 1 (25.0%) 105 (40.7%) 0.649 |
Symptomatic 2 (50.0%) 103 (39.9%) 1.000 I
Re-stenotic lesion 0 (0%) 5(1.9%) 1.000 |
Post-CEA 0 (0%) 5(1.9%) 1.000 I
Post-CAS 0 (0%) 0 (0%) n.s.
Prior neck therapy 0 (0%) 0 (0%) n.s.
Lesion Characteristics Degree of stenosis (%) Pre-CAS 78 (70 - 86) 83 (80 - 89) 0.244 1
Post-CAS 0(0-2.5) 0(0-5) 0.713 1
Lesion length (mm%) 14.6 (9.2 - 21.85) 17.2 (12 - 22.6) 0.595 1
5<15 2 (50.0%) 103 (39.9%) 0.686 I
15<25 1 (25.0%) 105 (40.7%)
25< 1 (25.0%) 50 (19.4%)
Plaque echogenicity calcified 0 (0%) 22 (8.5%) 0.526 |
echogenic 2 (50.0%) 169 (65.5%)
eholucent 2 (50.0%) 67 (26.0%)
Ulceration 1 (25.0%) 75 (29.1%) 1.000 I
Procedural characteristi Vessel diameter of filter placement 4.55 (4.15-4.75) 4(3.6-4.4) 0.093 1
Pre-dilatation 4 (100%) 225 (87.2%) 1.000 I
Post-dilatation 4 (100%) 258 (100%) n.s.
Diameter of post balloon (mm) 5(4.75-6) 50M4.5-5) 0.598 i
4.0 0 (0%) 14 (5.4%) 0.294 I
4.5 1 (25.0%) 73 (28.3%)
5.0 2 (50.0%) 112 (43.4%)
5.5 0 (0%) 35 (13.6%)
6.0 0 (0%) 17 (6.6%)
6.5 0 (0%) 0 (0%)
7.0 1 (25.0%) 7 (2.7%)
Stent diameter (mm) 10 (9.5 -10) 10 (9 - 10) 0.327 i
7 0 (0%) 6 (2.3%) 1.000 I
8 1 (25.0%) 38 (14.7%) 0.477 |
9 1 (25.0%) 92 (35.7%) 1.000 I
10 2 (50.0%) 134 (51.9%) 1.000 I
Number of stents used 1 4 (100%) 239 (92.6%) 1.000 |
2 0 (0%) 15 (5.8%)
3 0 (0%) 4 (1.6%)
Carotid sinus reflex 3 (75.0%) 150 (58.1%) 0.643 I
continuous lower SBP (< 80) 2 (50.0%) 56 (21.7%) 0.213 |
flow impairment 1(25.0%) 14 (5.4%) 0.211 |
Outcomes new DWI lesions 4 (100%) 49 (19.0%) 0.002* |
Mean number of microemboli in DWI 13(7.5-19) 0(0-0) <0.0001* i

Data are expressed as mean + SD, median (interquartile range), or number and percentage (%).

TWelch's t-test, ¥Mann-Whitney's U-test, & Pearson's chi-squared test, || Fisher's exact test

MAESs, major adverse events; HTN, hypertension; DM, diabetes mellitus; CAD, coronary artery disease; CKD, chronic kidny disease
ICA, internal carotid artery; CEA, carotid endoarterectomy; CAS, carotid artery stenting



Table 3. Comparison of Clinical and Angiographyic Characteristics between DWI(+) and (-) Cases

DWI(+) DWI(-)
(n=53) (n=209) P Value
Clinical Characteristics  Men 43 (81.1%) 178 (85.2%) 0.470 §
Age (years) 75.0+£7.0 72.0+8.2 0.009* T
HTN 43 (81.1%) 166 (79.4%) 0.782 §
DM 20 (37.7%) 83 (39.7%) 0.792 §
Hyperlipidaemia 27 (50.9%) 133 (63.6%) 0.091 §
CAD 17 (32.1%) 86 (41.1%) 0.227 §
CKD 30 (56.6%) 100 (47.8%) 0.255 §
History of smoking 44 (83.0%) 104 (49.8%) < 0.0001%* §
current 26 (49.1%) 16 (7.7%) <0.0001%* §
exsmoker 18 (34.0%) 88 (42.1%) 0.281 §
Symptomatic 26 (49.1%) 79 (37.8%) 0.135 §
Re-stenotic lesion 0 (0%) 5(2.4%) 0.587 I
Post-CEA 0 (0%) 5(2.4%) 0.587 I
Post-CAS 0 (0%) 0 (0%) n.s.
Prior neck therapy 0 (0%) 0 (0%) n.s.
Lesion Characteristics Degree of stenosis (%) Pre-CAS 86 (80-91) 83 (80 - 88) 0.193 by
Post-CAS 0(0-6) 0(0-5) 0.955 1
Lesion length (mm%) 16.1(12.6-22.4) 17.4(12-22.6) 0.852 1
5<15 21 (39.6%) 84 (40.2%) 0.965 §
15<25 21 (39.6%) 85 (40.7%)
25< 11 (20.8%) 40 (19.1%)
Plaque echogenicity calcified 4 (7.5%) 18 (8.6%) 0.969 §
echogenic 35 (66.0%) 136 (65.1%)
echolucent 14 (26.4%) 55(26.3%)
Ulceration 18 (34.0%) 58 (27.8%) 0.373 §
Procedural characteristics Vessel diameter of a filter placement 4(3.7-45) 4(3.6-43) 0.712 by
Pre-dilatation 49 (92.5%) 180 (86.1%) 0.215 §
Post-dilatation 53 (100%) 209 (100%) n.s.
Diameter of psot balloon (mm) 504.5-95) 504.5-95) 0.864 by
4.0 3(5.7%) 11 (5.3%) 0.877 I
4.5 15 (28.3%) 59 (28.2%)
5.0 22 (41.5%) 92 (44.0%)
5.5 7 (13.2%) 28 (13.4%)
6.0 3(5.7%) 14 (6.7%)
6.5 0 (0%) 0 (0%)
7.0 3(5.7%) 5(2.4%)
Stent diameter (mm) 10 (9 - 10) 10 (9 - 10) 0.457 i
7 3(5.7%) 3 (1.4%) 0.099 I
8 5(9.4%) 34 (16.3%) 0.212 §
9 23 (43.4%) 70 (33.5%) 0.178 §
10 28 (52.8%) 108 (51.7%) 0.880 §
Number of stents used 1 46 (86.8%) 197 (94.3%) 0.094 I
2 5(9.4%) 10 (4.8%)
3 2 (3.8%) 2 (1.0%)
>4 0 (0%) 0 (0%)
Carotid sinus reflex 35 (66.0%) 118 (56.5%) 0.206 §
continuous lower SBP (< 80) 21 (39.6%) 37 (17.7%) 0.001* §
Flow impairment 6 (11.3%) 9 (4.3%) 0.089 I

Data are expressed as mean = SD, median (interquartile range), or number and percentage (%).

tWelch's t-test, fMann-Whitney's U-test, §Pearson's chi-squared test, || Fisher's exact test
DWI, diffusion weighted image; HTN, hypertension; DM, diabetes mellitus; CAD, coronary artery disease; CKD, chronic kidny diseas:
ICA, internal carotid artery; CEA, carotid endoarterectomy; CAS, carotid artery stenting



Table-4. Major adverse events and other critical events after 30 days to 1 year (n=235)

MAEs 1(0-43%)

ipsilateral ischemic stroke 0

Other critical events

Stroke 3 (1.28%)
contralateral ischemic stroke 1 (0.43%)
contralateral cerebral hemorrhage 1 (0.43%)
subarachnoid hemorrhage 1 (0.43%)

Myocardial infarction 6 (2.55%)
Death 8 (3.40%)
neurological 1 (0.43%)

Cardiac 1 (0.43%)

Others 6 (2.55%)

Categorical variables are shown as frequencies with percentages in parentheses.
MAESs, major adverse events



Table-5. Comparison of Clinical, Radiological Characteristics and Outcomes between flow impairment(+) and (-) Case

Fl (+) FI (-)
(n=15) (n=247) P Value
Clinical Characteristics Men 11(73.3%) 210 (85.0%) 0.265 I
Age (years) 70.5£10.9 72.7£7.9 0.461 T
HTN 8(53.3%) 201 (81.4%)  0.016* I
DM 7 (46.7%) 96 (38.9%) 0.548 §
Hyperlipidaemia 11 (73.3%) 149 (60.3%) 0.316 §
CAD 4(26.7%) 99 (40.1%) 0.302 §
CKD 5(33.3%) 125 (50.6%) 0.194 §
History of smoking 8(53.3%) 140 (56.7%) 0.800 §
current 4(26.7%) 38 (15.4%) 0.272 I
exsmoker 4(26.7%) 102 (41.3%) 0.262 §
Symptomatic 6 (40.0%) 99 (40.1%) 0.995 §
Re-stenotic lesion 1(6.7%) 4 (1.6%) 0.257 I
Post-CEA 1(6.7%) 4 (1.6%) 0.257 I
Post-CAS 0 (0%) 0 (0%) ns.
Prior neck therapy 0 (0%) 0 (0%) n.s.
Lesion Characteristics degree of stenosis (%) Pre-CAS 85 (82 - 88) 83 (80 - 89) 0.137 i
Post-CAS 0(0-0) 0(0-5) 0.432 1
Lesion length (mm% 20.5(11.6-26.4) 17.1(12-22.6) 0.462 1
5<15 6 (40.0%) 99 (40.1%) 0.078 §
15<25 3 (20.0%) 103 (41.7%)
25< 6 (40.0%) 45 (18.2%)
Plaque echogenicity calcified 0 (0%) 22 (8.9%) 0.584 I
echogenic 10 (66.7%) 161 (65.2%)
eholucent 5(33.3%) 64 (25.9%)
Ulceration 5(33.3%) 71 (28.7%) 0.771 I
Procedural characteristics Vessel diameter of filter placement 3.7(3.5-3.9) 4(3.6-4.4) 0.025* t
Pre-dilatation 15 (100%) 214 (86.6%) 0.229 I
Post-dilatation 15 (100%) 247 (100%) n.s.
Diameter of post balloon (mm’ 5(4.5-5) 5(4.5-5) 0.613 i
4.0 1(6.7%) 13 (5.3%) 0.746 I
4.5 5(33.3%) 69 (27.9%)
5.0 6 (40.0%) 108 (43.7%)
5.5 2 (13.3%) 33 (13.4%)
6.0 0 (0%) 17 (6.9%)
6.5 0 (0%) 0 (0%)
7.0 1(6.7%) 7 (2.8%)
Stent diameter (mm) 10 (9 - 10) 10 (9 - 10) 0.656 by
7 0 (0%) 6(2.4%) 1.000 I
8 3 (20.0%) 36 (14.6%) 0.474 I
9 4 (26.7%) 89 (36.0%) 0.462 §
10 8(53.3%) 128 (51.8%) 0.909 §
Number of stents used 1 12 (80.0%) 231 (93.5%) 0.092 I
2 3 (20.0%) 12 (4.9%)
3 0 (0%) 4 (1.6%)
>4 0 (0%) 0 (0%)
Carotid sinus reflex 9 (60.0%) 144 (58.3%) 0.897 §
continuous lower SBP (< 80) 5(33.3%) 53 (21.5%) 0.334 I
Outcomes TIA 3 (20.0%) 5(2.0%) 0.007* I
Major or Minor Stroke 1(6.7%) 3 (1.2%) 0.211 I
new DWI lesions 6 (40.0%) 47 (19.0%) 0.089 I
Mean number of microemboli in DW 0(0-3) 0(0-0) 0.035* i

Data are expressed as mean = SD, median (interquartile range), or number and percentage (%)

TWelch's t-test, ¥Mann-Whitney's U-test, &Pearson's chi-squared test, || Fisher's exact test

FI, flow impairement; DWI, diffusion weighted image; HTN, hypertension; DM, diabetes mellitus; CAD, coronary artery disease; CKD, chronic kidny diseas
ICA, internal carotid artery; CEA, carotid endoarterectomy; CAS, carotid artery stenting
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