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Prediction of restenosis progression after carotid artery stenting using
virtual histology IVUS
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@Abstract@®

Objective: Carotid artery stenting (CAS) has emerged as an acceptable alternative treatment for patients with carotid artery stenosis. To ensure
the safety of CAS, characteristics of restenotic lesions at long-term follow-up must be clearly understood. Suitability and efficacy of virtual
histology intravascular ultrasound (VH-IVUS) for assessment of CAS follow-up results and restenosis after CAS were evaluated.
Methods: A Volcano Eagle Eye Gold IVUS catheter and Volcano IVG3 Oracle Imaging System were used. Follow-up VH-IUVS was
performed in 26 patients that had received stents of 2 different design types (open-cell stent, n=13; closed-cell stent, n=13).
Results: VH-IVUS was an effective follow-up method and although invasive, yielded adequate information on the composition of restenotic
tissue on color maps. Results were highly reproducible and objective, with the ratio of components in the entire lesion able to be determined
quantitatively. Lesions were of a fibrotic neointimal hyperplastic nature, suggesting that their large fibro-fatty component presented an
increased risk for progression to restenosis. Comparison of follow-up results in patients treated with open- and closed-cell stents showed that
use of closed-cell stents resulted in a higher incidence of restenoses.
Conclusion: VH-IVUS yields highly reproducible objective results. It is an effective diagnostic method that helps to predict restenotic
progression by providing information on the characteristics of lesions at post-CAS follow-up.
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SEBEIR 2 7 ~ b & (carotid artery stenting ;
CAS) 1, SABIIRMIBEHIEEA (carotid endoarterectomy ;
CEA) icfbBiamtke LTIBIL, X5 v b RAKM
EROVIEAHNE T2 70T s 3 T34 ADFTE
WZPE S IEHRBGE O L L & ICEHRIZE R L DD H .
& <12, CEADigh-riski&@FIZH W T, TORENL
AR DD d M RO device D it
IV, CASO A& PFIE T WA L T & 7 4, distal
embolism® R ENKARAKZ LBEL LTEHEI AT
5. &< ilin-stent restenosis (ISR) % & 7-FIkAEIL
CAS JEfT#D 2 ~ 7 %Ik Z 3 L S h'?, 2 O

Fr, EWiRGE, PHIRT 2 ERZICHA S Tugngd
L. ZORDCASO THiE & D LRAEIITV, B
KA A L X E 5201213, WEIRT 7 — 2 OMR %1l
BNCIEREICHR U, WU) kdevice 3 EIRT 5 Z L A HE
L. BUECASIZHHI N3 2 7 ¥ MR L
DFHA YT DOPOMEHENH D, ThoDKL O
PECPES BOFE, BRI ONE S /5T 2 ATREE S &
5. ShFk4E, WEEIRT T — 2 QMR I BA%E &
M 7= virtual histology intravascular ultrasound™ (VH-
IVUS) % CAS#E#% Dfollow-upllJB$5Z & T,
PASHA ORI A BET L, £7227 vt O
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MR EFHE

IVUS# 7 — 7L : Volcanotl #EagleEye Gold/IVUS
EE  Volcanott# IVG3A F /LA X =D VY 25
L&A U7z, VH-IVUSIZradiofrequency backscatter
signal D 2 X2 b L& NS % Z & KO it 2 e
WIZEHET LT 7T — o ORISR O Rl 2 AlRE & L 72 >
AT LTHD. AXT PAEIZED, VH-IVUSTIZ
77 — U % MAHMEAL ¢ fibrous (fk), MEMENGEAL : fibro-
fatty (FEfk), 3ESE : necrosis (), FJKAL : calcification
(1) OAFEOMEIZH T —~v v ¥y LR,

20034F- 3 A4 520074 4 H OBIZCASE 4TV, 6 %
H Bl A& U 722661 2 xR & L 7z, follow-up digital
subtraction angiography (DSA) 4T % Tl i/ Mk
DOWAREJFHE U T > Tz, follow-upDIVUSHEAT
eIt 6 ~375 HCTF¥834 A Toh -7 (¥l
follow-upD ADV-¥97.8 5 H). F1E23M%1, 2 3 1, 4
13605 2> 5805 CHHT2I9E TH > 72, HLAZZT
v MiZ, open cell stent (OCSHE) 135l (Precise stent
(Cordis, Johnson & Johnson, Miami, FL., USA) 11},
Protege stent (ev3 Inc., Plymouth, Minn, USA) 2 f§l),
closed cell stent (CCSHEE) 135l (Easy Wallstent (Boston
scientific, Natick, MA, USA) 1 {4, Wallstent RP (Boston
scientific, Natick, MA, USA) 12fl) T&d - 7=. FHid
EHZBVTH—F -4 TTWY, H—KZ2 77V -T
it U7z, 2flPercusurge GuardWire plus (Medtronic
Inc., Santa Rosa, CA, USA) % i\ »7zdistal protection
BCCASENEAT L 72, Wik YL — v ORI AR
PNSEBIIR ER SO MAEELL N TT 7 — 2 2§ XTHN
—TEDIRIDEDEFERLZ. 27 v MEIHENM
OBEMMOELD G 1 ~2mmkEL, 7 —-r8K%E
TS HN—TE B DEEIRL 7=, %ALRIZ2HITIT
W, BRIEER VL — VIRRETER YL — ¥ D+0.5~1.0mm K
WD EDEFEINL 72, follow-up DSAIZHIA, VH-
IVUS & - M & Blgs U 7z, DSAIZ K 2 9%
& 5 5 @in-stent restenosisff (ISREf) : DSAIZH T
27 v bEEIZR L50% L E D k%, @neointimal
hyperplasiaff (NH#Ef) : DSAIZHEWT 2T v M EICxE
L50% A D IE%E, @no restenosisBf (NREE) : DSAIZ
BOTEEAEHELRD V2, VH-IVUSIZ THHl
ARED 3 HHZMAL 72, EAD3HETZ 7 ¥ M WO A
BOMEIREVH-IVUS T L, MO H 77—~V
7 %4372, VH-IVUSTIFEIE L 20RO 2k 0 &
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component®D L % LM GI T & 72, £ 7, OCSHfL
CCSHEMITOMMEDORE, T8, VH-IVUSIZX % #
PAHREDO IR A B L, 27 ¥ F FH 4 VETOME
ZEME L 72. OCSECCSD 2T v b OEPUTFARM 12
WEEDT 5 —27I12130CS, V7 b7 —21213CCS
ZREIRL TR L 2228, RERGE EOPIHIIZ TCCS %
BIRE &2 2 F R VIEFIRAFAE L 72, EHICHERK D H
AED ) 27 DENIRE L LT, RENEVIRE, &E
PR, b OIEEA+ 6, BERR S BE RS Al
XhTkb, FEIZVH-IVUSOFHEIZIMA T, Zhb
B A2 OMB & ADYE TRE L 7-.

S

26fflDfollow-up DSATIE, OISRH#F 4 I, @NHE

1265, ®ONR#E 1061TH o7 T ETHhORFIZE T
% VH-IVUS O #f fi &t ZISRTE Cld v+ g
fibrous+fibro-fatty @ mixed lesion T & - 7z DIZ K L,
NH#FTIZZ DIF & A £ H¥fibrous lesionTHh - 72, NREf
TIEDSAICTIEF L A EPE 2R $VH-IVUS T O FHifl
DAUEETH - 7= (Table 1). ISRH & NHHE D 4 ##%
H @ % component D K & - ¥ {L§ 5 LISRHE T
fibrous lesion 65%, fibro-fatty lesion 29%, calcified
lesion 3 %, necrotic lesion 3 %!Z %} L, NH# T T
fibrous lesion 80%, fibro-fatty lesion 11%, calcified
lesion 5%, necrotic lesion 4 % CT® - 7= (Fig. 1). Z
D & S IIFEEDEVIRZE E L fibrous lesionD K MK
<, fibro-fatty lesion® ERNE < & 2 {EIAIN H - 7=.
L2 L, ISREEDEM] 1 TIZCASH27 5 H DRER TIE
fibrous+fibro-fatty®mixed lesion TdH - 7243, FEEEH &
SIZHEA 7237 » H#:TIE, ZDIF & A E Hfibrous lesion
ICE X b > Tz, ZOISREE GERI 1) DERl% 1
~T % (Fig. 2) .
<JEH 1 ISREE>

7L, Sk, RN CREERIC ARG & 1T > 72 BEE
kB, —EUERFREARBL, HEsiToeZAh
SETRSHBIARIZ80%SKAE % 38 1= 72 CAS & 1T > 7=. CAS
ERODSATIIHALO 2 L L5RA 580 5h, Fhk
I THUI MR DR 512 TROBEIER S h 7=, 2 D%
6 » A iZfollow-up DSA% 1T > 72 DS Dneointima %
RBODEOATH 7. LarL, JkikaEgsho27 5 A
ZIZE 5D E %D Z DFEDODSA TIE50% DK% % 78
7z. CAS#27 » HDVH-IVUSHT "’ fibrous+fibro-fatty
Dmixed lesionT® - 7= (Fig. 2A). D % F FEEI%R
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Table 1 Summary of the patients with follow-up VH-IVUS analysis.
follow u Classifi-
case | age | sex P Type of stent follow up VH-IVUS fibrous | fibro-fatty | necrosis | calc. i
(months) cation
mixed lesion
1 80 1 27 CCS 76 15 5 4 ISR
mate (fibrous+fibro-fatty )
37 fibrous lesion 87 7 ISR
2 64 | male 7 0CS fibrous lesion 74 20 NH
mixed lesion
3 65 1 7 0OCS 66 25 4 5 ISR
mate (fibrous+fibro—fatty )
4 75 | male 6 OCS fibrous lesion 78 17 NH
5 78 | male 6 OCS fibrous lesion 91 0 NH
6 67 | female 6 OCS not evaluated NR
7 75 | male 7 OCS not evaluated NR
8 74 | male 7 OCS not evaluated NR
9 75 | male 6 0CS not evaluated 88 8 2 2 NH
10 71 | male 6 OCS not evaluated NR
11 63 | female 8 0OCSs fibrous lesion 92 3 1 3 NH
12 80 | male 6 OCS fibrous lesion NR
13 60 | male 7 OCS not evaluated NR
14 70 | male 6 CCS not evaluated NR
15 83 | male 6 CCS not evaluated NR
16 86 | female 22 OCS not evaluated NR
17 60 | male 6 CCS fibrous lesion 82 6 4 9 NH
mixed lesion
18 | 75 1 6 CCS 70 27 2 1 ISR
mate (fibrous+fibro-fatty )
mixed lesion
19 | 70 1 7 CCSs 52 48 0 0 ISR
mate (fibroustfibro-fatty )
20 68 | male 6 CCS impossible evaluation NR
mixed lesion
21 86 1 6 CCS 66 25 5 4 NH
mate (fibroustfibro-fatty )
mixed lesion
22 | 64 1 6 CCS 74 22 0 4 NH
mate (fibroustfibro-fatty )
23 67 | male 6 CCS fibrous lesion 70 12 6 11 NH
24 | 79 | male 6 ccg  |Mmixed lesion , 69 6 4 21 NH
(fibrous+necrotic )
25 79 | male 7 CCS fibrous lesion 72 16 3 10 NH
26 79 | male 6 CCS fibrous lesion 79 7 3 11 NH

calc: calcification, CCS: closed cell stent, ISR: in—stent restenosis, NH: neointimal hyperplasia, NR: no restenosis, OCS: open cell stent

LT 7237y AB%ICHU @8Oz 2L,
DSAIZ THEE D% & EAT L T 72, 2 DFEDVH-
IVUSHr i3 2 DIiF & A £ Hfibrous lesionlZE Z fi2d >
Tz (Fig. 2B).

F 725 F TRE SN TS HER Y 2 & 1 TRt %
115 72088, ETORESRVIRE I B W THEE L &
72 LR T WHAAA SN 2h, ZOMOEFIZDnTE
BH S 2 MBI FESD 5 s A 5 7= (Table 2, Fig. 3).

OCSHE & CCSEER TODSAIZ X 2 FPAE DL % Mok
L7558, OCSHE TIXISREE 1 6 (7.7%), NHEE 7 i
(53.8%), NREf5 il (38.5%) TH M, CCSHETILISR
B 31 (23.1%), NHEf 7 {5l (53.8%), NREF 3 fil (23.1%)
THho7 (Fig. 4). ZOXSIZATVIDTFTHFAL VM
AN & B A2 CCSEEIC 2 OFE 28R < 75 B AT
Hotz. THICWMAT v MNDOISREFENHEFIZK T 5
FHRAZHLAR D % component D b % F-39{L§ % & OCSHE
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Fig. 1 Mean percentage of total plaque components in in-stent restenosis (ISR) and neointimal hyperplasia (NH) groups.

Fig. 2 Case 1
A : VH-IVUS of the in-stent lesion performed 27 months after CAS shows a fibro-fatty fibrous lesion.
B : VH-IVUS performed 37 months post-CAS indicates that the fibro-fatty fibrous lesion has changed to a fibrous lesion.

TlXfibrous lesion 83.8%, fibro-fatty lesion 11.7%,
calcified lesion 2.3%, necrotic lesion 2.0%{Z%t L, CCS
#E Tl fibrous lesion 71.0%, fibro-fatty lesion 18.4%,
calcified lesion 3.2%, necrotic lesion 7.5% & 7 - 7= (Fig.
5). ZOHE2» S, WREHIZIIHS »afEid s v
DDOCSHED B IRAEM R Tl fibrouse WEMN5EL & D,
CCSHETldfibro-fatty & HHR A< & BHIIA B - 7=,

Z ¥
SHESSAB IR AZIE DG FE Z e F TCEADVE—E IR
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Tdho72h, BIETIICASIZ L BBEFGIABEML Tk
D, ZOREREAES CEAL B WFEIS & > T 7210,
% [EICASIEER Dfollow-up THIFERE N ED & H &
kT D % & VH-IVUS TRkl L 72. BAECASOEM
2B B, BAEN, WMAMICELTREALRHELE S
V. ZORBCASOERMM AReMEm EEE5720
12, CASHD 27~ b NIk (T B T REZE MR ME R D
ZAABET 5 LI3HEETH S, CASHMEEN K
ZHHEIEE < T any, KEHIkT 2 — % 21dDSAIC
KUK 2 ~T7 %50 EOFIAENKZ 2L X5,



Table 2 Clinical characteristic of the patients
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case DM |Lesion length (mm)| Preoperative stenosis rate (%) | Postoperative stenosis rate (%) | Classification
1 + 48 85 10 ISR
2 + 12 60 20 NH
3 + 24 95 10 ISR
4 - 33 80 15 NH
5 - 18 90 5 NH
6 - 12 70 0 NR
7 - 19 85 10 NR
8 - 18 85 5 NR
9 - 20 85 10 NH
10 - 14 85 15 NR
11 + 33 70 5 NH
12 - 35 80 20 NR
13 - 12 70 20 NR
14 - 30 85 0 NR
15 - 35 95 NR
16 - 13 80 0 NR
17 - 19 80 10 NH
18 - 31 80 10 ISR
19 - 34 70 20 ISR
20 - 23 60 10 NR
21 - 17 85 10 NH
22 - 30 95 5 NH
23 - 17 60 20 NH
24 - 27 80 0 NH
25 - 26 70 10 NH
26 + 27 90 10 NH

DM: diabetes mellitus, ISR: in-stent restenosis, NH: neointimal hyperplasia, NR: no restenosis

CAST @ R 3k % & & 7= 3 MLk £ 13 F (2 neointimal
hyperplasiaT®» %%, ZOREKFELTAT Y MTE
3 MM EENOMGPER) 2 JRaR 143, 1A BE D PRER 2 1815,

HIE L, ZDBEMFE & L Tneointimal hyperplasia?iit
Z %stent-induced vessel injury@i2iE J1 & X 524589,
WEIR 2 7 ¥ b IR Dneointimal hyperplasialZxtd 5
WREHRENEZBERE STk, 27V PHEER
balloon angioplasty % i -1 Hilild D HEE & extracellular
matrix deposition?’H /> & 7 1) neointimal hyperplasia%
Rk 559, % L Tneointimal hyperplasial3 ##fE M 12
HOMBICE XD > T EEHRITRNET 5. CASH
ORI AR OWE TIE, SBR2A 7~ P ER &R
BRI TUER 1 PR 22 DY e O 87 Tneointimald F 12 F
Frfllife & FER & L 72 fibrous tissue 6 > Tk D, Bk
EDRANEN IS FEDMaE L3It D~vra 77—
UHIREL, F728 L B SN BUNMILE R A S Lz

EHE I TW 3B,

GG 5 N7=HERIZ K B & BIERAENZS N AR O AL IR
FEBITAREE TH > 725, CASH O FFRAEMGRILH
HOWREASEEINIR T 5 — 27 & D & fibrous /%A % <,
FRIZNHEF IS B W T2 Ofim 23 < A b7z, —HISR
BETIE, WEEIZ I3 fibro-fatty D 6 N WVREN L L IF
FEL TS MEAD B - 72, ZOISREEO 1T, 104
At & SITREDR T LT, Z OBROVH-IVUSHT .
131F & A Efibrous lesionlZiE Z a2 &\ 5 BILZE N
iD=z, ZOFRIE, ZhE TOREEIIRZ OH
PAIZBT 2 WME A S OHEMITIE B 5 A, NHEFIZ W
T %< AL N 7zfibrous componentid LI 5 ME D &
SErEfmMilE g U < idextracellular matrix deposition% 3
HELZ3DDOEMENE XL 5N, neointimak LT dH
% PR O UARAMEL, &L L 7=/ T & 2 TREME D &
B g sz, FEEINSNHEHIZ W TZ OROER
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Fig. 3 Mean length of total plaque in in-stent restenosis (ISR),
neointimal hyperplasia (NH) and no restenosis (NR)
groups.

PRAEM T & FRAE ORUEIED Tl & Ml e L TRE
LTwaeEZON THICHLUISRH TS AbN
7zfibro-fatty component(dFiFfnflaZ 1 ¢4 <, #HE
BUNIER Y 707 7 — VORI L2 6 hOiEE &
5ATVS M S 5. TabBISRHTIE, 27V
M ERORIE - AREEEEANHEE L D <, R
SHFHEL, ZTORING DIREDPLIE L 7= NIRICE X
bHo>TWL ET, X5 ICneointimaD IR 77 — 7
KAGEST LT RS, LarL, ThsDHhER
WFHAEDOVH-IVUSD 2 WrEe 2 & Hllr3 % &, HISPEH
Th ) S5HOVH-IVUSOFEE L & & IC HBRHI O AH
ARDBETH 5. F 725 RBIOISREFIZ I\ Tibro-fatty
component?’ % < ASNIHIDFKELTAT Y DR
FIw bERLTTI—2 7 P &I LREN S &
ETERV. WTORE SRR KA D %\ 7= VH-
IVUS | T DA 0 7 22 B O JH AN E T & 22043,
R AT 5 & 5 KISRME LHRE A Z L & NHEEO R
IZIEHTGRD K 5 W 5381 h 5 T LR Eh
7=.

7z, SAGRSHBIARICEEF S5 HCAREI A 7~ b iC
IFOCSECCSHH D, ZNH5DAT v kidradial force,
MENBENDESELREZLELONS. <
CCSTIE M4 DstraighteningZ#2Z L, X7 ¥ FEND
JE B 104 Okinking Z iR LR g0, 20720, T
NoORMEEE A 7227 v MVEIRPBEE Sh, Z0
RSB S 2 B 0FE, RO RE S BE T 5 BE
M %. OCSECCSIZ & % CASHD KA ILCCSHIZ
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Fig. 4 Distribution of restenosis components after open-cell
stent and closed-cell stent placement.

[ open-cell stent
O close-cell stent

100.0

90.0 I

80.0

70.0

60.0

50.0

40.0

30.0 T
20.0 +

10.0 I
00 e a1l
fibrous  fibro-fatty necrosis calcification

Fig. 5 Mean percentage of total plaque components in in-stent
restenotic (ISR) and neointimal hyperplasia (NH) lesions

treated by open-cell and closed-cell stent placement.

BOWTZORENEL L BHMAH - 7. FRIZCCSHE
WL TEZ T v MhREO T AMDOPER R 720 T
<, EAERERIC S 2 DIREFT R AR 50, CCS
WA DI DstraighteninglZfE 5 A 7~ b @A SR LA



BENDstressBihkl & & 2 5 /-, £720CSH, CCSHF
DISREE, NHEFIZ 31 2 FFEAERHED % component D kb
RPN L 2R T, WRRICIIAEEETI VLD
DOCSH D %S Mk Tl fibrous 8 R4 & D,
CCSH Cidfibro-fatty A BEN ML & B HIAN H - 7=.
Z D7z CASTHD KA 5 FRAKHECCSHEIC I
WTEWERIA B - 72, FEGIED D 7 < HERI DIk A T 2%
Wi, SHEOFERELD, 0CS, CCSOWT TR
TATRE & HIMT X M BWRA I BV TR, FIIRED DA, 5
ZIET 5 L0CSOSBEND EE A LN FfEk
K OFRENREZ DT VR L LT, MO ER R
WIRZE (R T ¥ D RARVINZ), HTRT O RAE N 2L,
b DILIRA 35, BERIR A HFEE A Vb T\ 3 23,
SRIOMETIE, BOIRERIIHIM S 2 2 HBIZR2
bk otz. LizRoT, fiaiDEREENEHbEA & D
BIRETHIE & U ORERRWI ERE L 6h, /-
CASVHEIFEHER 6 » H Dfollow-up®VH-IVUSIZ & 2 NJiE
DILHEZER, BHEHG 2 5 O PRI T & U Tfibro-fatty
component?S Z VRN II A NIHFETIMLERH B &
FEAONT. IS OFPER A RTTII RN,
2450 &S IFEICHE L Th 3RS EV & B
nrz-.

SEOBF TIEVH-IVUSZ i L 7228, ZOHiEE
RENTHOBEDEUITIIZIEIAMETHSD. LarL,
TR OIS % 3 S -FRERFEE 28 5T
RERFICFMICZ 22850, Lary, fMiksH 7 —
VY TEDLDMRED A ) =X L5 @NT 5 LTI
WIZHHTH 572, & < llnecrotic corelZBd L TIXEHAM
THITEAT5TH 5, fibro-fattyRfibrous component
LT, FIREA THITZ 2R H DL ER S
7z e EIRAE T ORI A & VH-IVUSD 77 — &
DHRAR D LU ZE Tld % Dpredictive accuracyldfibrous
79.7%, fibro-lipidic 81.2%, calcium 92.8%, necrotic
core 85.5% L WS FERTH D™, T DIEMEMEAH S 412
ENTW5. LI LBIENTOVH-IVUSORMERM & L
T, W E 22k KRR A O A8 12 Fs o 5 KRG M
FERBENTORVEDS ST O S, SHETEIRK %
G 7GR T ORSEBAEDRER PR 7= 5.

EHICVH-IVUSIC KT @M E LT, Il % FE
LTREDN 7 =7y TELTERRTEAENI LH D
3. lifge 7 7 — 7 NH IO HLEE T i fibrous & fibro-
fatty DFFREAME T L, fibrousXfibro-fatty & L CTFR
ENBMEEMENE L ERARLETH S, LA LIlkFE
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DORAFZIHELITONTE D, SRIEZEIEE 2 HE
Whd b, FVH-IVUSOERTE S MEENRKT
~8mmfEE L WS MBS & 5. T dEEONEBINK
DFHIIZATRET b 2 28, WHEABINRTIE, M2k % T
TELRWIRMEYRH 5. S ElDfollow-up TD AT ~ b
DRE S NIRE TIIRIEE 2 2 L2320l L
A EDPNEEIIRICEFEAEL TB D, BITARTTEETdH - 7=l
3o, 27V PEEROVH-IVUS T O D
Bfid, MAnREAERn & L < RSB E L LS. S5k
INno oM (TEEKOAEK, IMEEOREZ L) Al
FTrhuL, SHICHAESE LTSRN S 5. 5
ml, A4 OBEFHIEEICVH-IVUSOERRMEZ L,
+ %3 1Zinformed consent % 1T - 72 _LTHEfT L T 5 28,
IVUSOREHEIIEETE W20, BRELFHTHRA
BEITS5 ZENRETH B, 5% 8 CASHK Dfollow-up T
VH-IVUSIZ & D 3l &2 474y, & SITERI A A ER
T, BEEDORETROZALRTHIHRAED 2 J1 = X 4 DN
IR L TV & 720 £ U TSR A AE DRI % D
follow-up!ZMRGf 284 5 Z L2k D, SABIREERED
TR ik e LT 35 Z LA lIfF e 5.

G

CASHDOBMREDRHIi L LT, VH-IVUSZ W Tk
MET -7, ZOMR, CASHOHIRERE TIZHA
B fibrousZs NIBIE A 23 2\ 3, fibrous & O & fibro-
fatty component® [ AR EVIRE T, FEDET
OWEEMEAREWZ LR SNz 2TV FTH
4 VIZ &K B HFEEOFM TIZOCSHEL L LCCSHEIZ K
WTHRED L BB TH -7z, Ui LESHOKE
TITRERIE A A 72 < VH-IVUS O B AEGHINC 554 5 6
FIE % Gl 9 2 1213514 & 5 I L BUERFIT OGS 2 3
EEion.
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[E ] Carotid artery stenting (CAS) Dl HHRAE DI & Z OHLHMFE % H R Zvirtual histology IVUS (VH-IVUS)
TaHli L, FSEOMEITHAED LD BRETRI DR T VO 2 Mat L. [F3K] CASHER#O26{1IZ VH-TVUS & 71
Al L 72, DSAIZ & 2952 %> 5 Din-stent restenosistif (ISRHF)
(NR#) D 3BEIZ/HSHL 72, F7zopen cell stentff (OCSHE) &closed cell stentff (CCSHf) [ TORFIRARE DZE 5 4 5
fliL7=. [#R] 26F1HISR 4 5], NH12(, NREIOFITH - 7=, ZhZ OO F-YIZISREE fibrous 65%, fibro-fatty
29% , NH#Efibrous 80%, fibro-fatty 11%T& 0, NHEEAE & A Efibrous lesioniZ &t LISREf I fibro-fatty lesion3% < 17
TEL T\, F72CCSEHIOCSHE & D NIRHIFAD IS A58 < FFRAEA Z O R WHEANC S - 72, [#55R] FAEmE 35
A2 12 fibrousZs NIEEEE: T & 5 H¥fibro-fatty lesion®D HFE AR & W WHZ TIZEIAE OMEIT D vl REMEARIE X /2.

(@neointimal hyperplasialf (NH#E) ®no restenosishf
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