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Carotid artery stenting alone or without post-stenting angioplasty:
sequential change of luminal diameter following carotid artery stenting
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@Abstract@®
Objectives: We prospectively assessed feasibility and efficacy of carotid artery stenting (CAS) alone or without post-dilatation in patients with
severe symptomatic carotid stenosis.
Methods: During a 12 month period, we treated 9 men (mean age 68.1 years) considered to be at high-risk for carotid endarterectomy
with symptomatic severe carotid artery stenosis, Carotid echo demonstrated soft plaques in 6 and calcification in 2 patients. We used distal
protection throughout the procedures. Of the 9 patients, pre-dilatation with low-pressure using a small sized balloon catheter was performed in
6 patients due to a small caliber of stenotic portion less than 2mm. The other 3 patients were treated by stenting alone.
Results: Preoperative mean stenosis of 83.6% decreased to 20.3% after one month, and to 11.3% after 12 months following CAS. Procedure-
related hypotension with or without bradycardia was observed in 7 patients. One patient developed new ischemic neurological symptoms due
to distal embolism 31 hours after the procedure.
Conclusions: Our results suggest that sufficient luminal dilatation after CAS alone or without post-dilatation can be obtained due to serial
expansion of the stent during the follow-up periods. Additional studies are necessary to clarify the effect of CAS alone or without post-
dilatation on reduction of periprocedural ischemic complications.
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# PRI NTWBY . Zhid, MENEE 7 4 L —F
20084E-LIE, 7 4 L & —F N4 2T & 5 Angioguard INA AL DBEEMOMIRE L £ Angioguard XPEKD [
XP (Cordis/Johnson & Johnson, Miami, FL., USA) (Z ET AN —=TNNA ZOMHICRBER G Z B EIZKD
& % distal protection M2, HOMEMZ TV b TH B oL I £z, ZEOTFTTVATT 4L —
Precise (Cordis/Johnson & Johnson, Miami, FL, USA) FNA ZOHGEEE D BT, slow flowPno flowh HHE
ERALZHEBMRZ 7~ F BN (carotid artery RN EEH-aMELHRE WD, 5Ek, i
stenting ; CAS) DRRINEK &, IA<iThbhsd kS IC FriZdistal embolism% 2 Z §fEMME DK & SV FHiT
o572, L2 L, PercuSurge GuardWire (Medtoronic, balloon angioplasty T & % & & 31 T ¥ 729, Precise/
Santa Rosa, CA, USA) {2k 3 distal balloon protection Angioguard system!Z¥ T %, balloon angioplasty!Z &

][]

16 JNET Vol.4 No.1 May 2010



Suzuki S, et al

Table 1 Case Summary
Case| Age/ . Ultrason.ographic stenosis (%) distal Pre- Post ope | Plaque FOHO‘,V_
no. | Sex location findings post 1 . | protection | dilatation | infarction | protrusion up period
' echogenicity ulcer calc PT€ CAS month M@ (month)
1 |72/M |Rt.ICA| hypo () (=) | 8 46 23 23 PS (+) (-) (-) 12
2 | 64/M |Lt. ICA| iso (+) (=) | 80 34 20 162| AG ) ) (-) 5
3 | 66/M |Lt. CCA| hypo <) (=) | 80 43 6 6 AG -) ) -) 10
4 | 71/M |Lt. ICA| iso (<) (=) | 8 33 40 34 PS +) ) -) 7
5 | 53/M | Rt. ICA | hypo <) () | 66 25 22 22 MC ) ) ) 21
6 | 65/M |Bil. ICA| iso (<) (# | 91 5 20 25| PS +) =) ) 10
7 |73/M |Rt.ICA| hypo (+) () | 8 49 25 138| AG (+) (+) () 7
8 | 77/M | Lt. ICA| hypo ) () |9 33 17 17 PS (+) ) (-) 22
9 | 72/M | Lt. ICA | hypo (+)  (#) | 9% 5 10 39 PS +) ) (-) 17
I

>
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D IRA L 72T 7 ) AN T 4 VB — T84 A THRAI
[FU T % 2 Z & Aidistal embolism®D EFRK &F % &4
5. ZOZLH SRR IR £ Dballoon angioplasty
FHAEAKTZZ L2k, FHFDdistal embolism#A
WA LG D REMEA R S B 2%, BILIRA AT 5 Z
LI2&D 2TV N ORI & D, oy AL
AR v aEM S fEH X 5. 45, balloon
angioplasty & & % L 72 CASH O RE I 1Y 75 M0 N JE D 25
LI DWW THGT & 47 5 7.

MR EFTE

20074F- 3 H& b, HiEakd 2 3Bk FHia1mbd
FUZCASZ JiafT U 7= Mife 9 il & R & L7z, CASEIR
JL ¥E 3 FH B IR Y IR H) BE AT (carotid endarterectomy
CEA) N4 ) 27 %ERl& L, GEMEMETIZ50% DL E, %
KEMEPETIZ80% LA LA AE & R & L7z, 9 filg X
TOEMET, FERIZ68.1 G3IE~T7H) Th 7.
EFIARERETETH D, FEIEMRIR, 4 B2 RREZE, 3
2 EVERRE ISR T, 2 B2 REIMPEIRE T > 7=, i
SR N AR B4 23 BRR L T 70l ot 8 o, AR
FHEIIR A 5 NEHENIRIZ 20 TOREREFI 2 1 HITH >
7o, i O FHIIGE SR & B T 7 — 2 BT,
6Bl 7 77 —207T, 2Bl TRKILARD /=, 7=,
3BITT 7 — 2 IR D 7=,

FiiFBIL, 2FIE TR Cdistal protection T IZ4T
S>72. L7257 54 2idPercuSurge GuardWire® 5
f5l, Angioguard XP#' 3 5], MintCatch I (Medtoronic,
Santa Rosa, CA, USA) 28 10l TH -7z, PRAETRIMEN
e 2 mmPl E & O primary stenting23 vl HE & FIWr LU 725E
BICIIRIR 2 AT W T8t & Uz, widrik s 2 s {5

* Angioguard XP, calc : calcification, ICA : internal carotid artery, MC : MintCatc

=

I, PS : PercuSurge GuardWire

TIRAOmmEIRIEDONNL =V h 7= F L E N, ATV
T USY =2 2T ABATE ZE E TORELE
#HEICIKE TR AT > 7. &FITACHRMZ 7
v b &fHH L7z, distal balloon protection% 17 - 72f§C
327 MEER, WS T TV EHCTT 7Y 20
WG| & 4T 572, RIREBKL AT v MAEETH 2 &
ZIFRATE U7z, 27 v b REER ORAIRAE 5351 % L
& 25503, RIREIT S gt e L. Bl O i
[k - Pl MOREIZBI LTz, iR & PV
2 A5 L, fiididactivated coagulation time (ACT)
300 Ficay ta—Lg 3 K502~ 8) v &EN
851, itk & 48IIE A~/ ) v DR & 1T - 7=,
MR HICHFXRERE 2R L AT v FEREHEL 72,
#itg 1 25 3 HLLNIZMRI diffusion imagelZ T 7= 2 i
BEZEDHMEAMERL L, i 3 » HBRICIZERVERIZE D
BRI LU il » H# & 3 » H#% TCT angiography
(CTA) ZATVIMEREIBOZL A BIG L 72 A%
LOFHHTT L, hiar & il % & 2 F1DSAHR G
(MULTISTAR T.O.P., SIEMENS, Germany) 2 CgHil
UNASCETIZH#E U TR PR 2 5 L 72, CTA (Light
Speed VCT XT, GEREI A 5 1 L) TOIE KRS
H5E R IIMIPHE S 2 FHvy, DSATEHEIL 2= [FE T
NASCETICH#: U TR RBRPER 2 M U 7= RAFF0I IR
FRUNHR & 21T B A58 & 72 130l — RIS S T
SMAERHLZEDTH D, YT mHEERESTO
FTEATIVDEIROEHIWT L2223, FROFEICEL T
BraicA v Ir—ararvey r#{io7%,
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Fig. 1 Serial changes of average rate of the carotid stenosis
at the target lesion before and following CAS alone
or without post-dilatation.

BETVF83.6% (66~91%) Th o7z HiflikTHih &
BT H o ERNL 6 B (66.7%) T, KOO 3HITIE
primary stenting% 17 - 7z. BidRIRIZHERA L 230 — >
717 — 7 Vi Amiia (Cordis/Johnson & Johnson, Miami
Lakes, FL, USA) %2 f§ll, Ultrasoft SV (Boston Scientific,
Natick, MA, USA) 7% 2 f§il, Submarine Rapido (INVAtec
S.r.l, Roncadelle, ITALY) 22l TH -7-. L 7=
25V MiZPrecise?’ 7 ffil, Protage (ev3 Neurovascular,
Lrvine, CA, USA) #2HITH - 7=.

AT v HEEROBERAFEE I EHT0% LT (25~
50%, FE¥940.3%) TH - 72D T, HBIsRIIITD A0 5 72
iRk (60/minkA F) 1376 (78%) 1ZHIBIL, 20
86% AR PAARIE I FE2E U 72z, Ahivb (L (O B9 1l
70mmHgBAF) & 761 (78%) (2/EL, 5% 2 filTifirik
—HY ELEL 72, ARIE I 2 7 > bR E s R ek &
& ITIRA TS A R s 7z, fiho 27 b
PHZER 7 4 L & —FH%E, 27 v b DMl & DADHEIX
A 5T, B £ T 7= 2 MaRE AEIR & B L 7%«
Motz 1HITHtRSIER B2 18 7= A iiZE 2 4, ik
LA HBLL 7203, CRAFHIAREC CREERHT IR 3 UGE
U7z M REROREENZAL & Fig. 1IN Y. e
DIMEHRERIZT403% (25~50%) Th > 7203, i
BHOHMXBRE TO X7 v FMEOHIE TIZF28%
(17~41%) Th o7z 1 » A%DOCTATIE, PFEEHR
FH203% (6 ~40%) ZdEL, 2T Y b
e~ Dplaque protrusion®thrombus formation!IFd& &5
Nl oiz. X512, FH1L3» ARFEOCTAIZ L S
BRRAERIIT132% (34~23%) Th -7z, F#12.3
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2 A (5~225 F) oOfGEBIEAR A 2B 72 2 s IR
BHBLL 72 IEEED S e b - 7=,
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73, 2005FIIHE K D GIRORZ D6 2 # AN
L, REIMPERE DB T 4bia T &, CTAIZTH
INFHBIIRPEARAE & 3207 U 7=, BEARRE I S I & BEPRp 43
H0, 2002 IS B OAEZE TEBIIRA 7~ N HE &
fafr 2T s, MRIEE Wit 1= 2 s vEiizE 2
7. FHEIGEEEMRELTIZY 7 b7 57— 725D
bh, PREFII8T% TH »7- (Fig. 2A). HBEHEDHYHIC
X 0 By CRBBIER S hTn ey, IRy v F 2
7 & (SPECT) M T il rb oA Mod 8l IR L Isk 0D 2 5 HE i
MFAET 2T L 72728, CASEIEITFHZ &IiCkh >
7z. Angioguard XPIZ & % distal protection F{Z, 4 mm
20 mm ¥ D Submarine Rapido% FVY 2 &{T30FP [ D if
PR 2170, VD T10mmfF40 mmE D Precise stent %
B L7z, iR IS MAEIRAE 1349 % % COGE L 72O TR LR
b -7 (Fig. 2B). RILARMEITIE & O TRIR &K
MEEZFESD 728, HME7 e yOifftEeE 753
VOEREET 5 72, (RILEAELE U 72 72 D FEAIR S %
it 5 H & Tk L 7z, ¥ HOHMXMEHETIIZAT ~
MIERZR LD B E SR L Tz, FiEic i3 72
AR IR I RED B e b o 7y, itk 31N R % 2
S LTSI E L, MRI diffusioni{% THt
T O KK - 1 high intensity spotAHIBI L Tuv/z
(Fig. 2C). RAFHIGE 1TV, BB (lifk11H) (2
FEHEEFICZES L WIREE CRITEL 2. 2 D%#Hi7-
ZiiEZE 3 <, Witk 7 » H OCTATIBFRAFHRAIL25
% % THEEL T2 (Fig. 2D).

Z ¥

JLAE, balloon angioplasty & 4T #> 7\ \primary stenting
DWE I TIEBA S D2, KB 2HEKD
distal balloon protection F DCAS TIXHiHLAE & IR %
ITORAEMIC BREE &£ THA IS % L0k & & 5 FHn
—ME L T 5.

Distal embolism® i [X T & % FfE T 7 ) 2 % 4L &
BN, NL—VIZkB T T — 0 DOFEYEIRE LW
L ¥R T3, Balloon angioplasty (2 IXHiLR & LR
Db B0, PERFTILRFHTIE3.0mm~4.0 mmILaRED
INEBISIL—VEMAL, 77— &+ HN— LK
5HERMKETITD 2 & BRI TWE, —F, %Ik



Suzuki S, et al

Fig. 2

A:

B:

Right common carotid angiography shows a severe
stenosis of the right proximal internal carotid artery.
Right common carotid angiography obtained immediately
after CAS demonstrates a 49% residual stenosis at the
target lesion.

: Diffusion weighted image obtained 31 hours after CAS

shows a small high intensity area representing an acute
infarction in the paracentral white matter.

: MIP image of CT angiography obtained one month after

CAS shows sufficient dilatation of the lesion without
in-stent plaque protrusion and thrombosis.

RCIIHBELZ AT & & SR U T B A
S, R EHERICERE S8 5 -0 HIRIK Z B ED
=L, IEESEL T5MEARH 5729,

RY T T —IPBIEEINRTL, TV ADRESR DV
LXNTWBY, AFTIE, 20084 4 A X U Angioguard
XPTCdistal protection% {75 CASDF-Fi D RERIPGE, % v
7= %, Takayama 5 D155 D Angioguard XP % Fi \» 7=
CASOMGEITIE, MHZEN6T%IZAL, 74 L4 —D®
FEE D AR LICKAIMKHET 40%, MRI diffusionf5id =
1353.3% TH -7 LTED, fEFRKDballoon protection |

DF4E & I U TR MMESHHERER S m LG S h
TW3?, X 51ZAngioguard XP%& W= T,
MBI RILEHRIZT 4 L 2 —F N4 2055 % D slow
flow ®no flowER L7z —Z2TEVWELEhTWE, %
D7-%, protection device & L T Angioguard XP % fifi
L7-ad, Wi 7)) 2% TE 52040 SEa0nk
) B FHNER I NS, ik TldballoonlZ & % HinikMml
BAEWS 72912, primary stenting’’ 1 B8 2 iEHRI Tl
LR A fTDbAOIE LML Tnws. LiL, SEK
725 Cldprimary stentingZd A W] HE CH LR T & W&
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TEhRWEGAE S H 5. HiERZERES NS,
nominal ED FEEHHKIE 253 — v 1 7 — F L& W,
RIETOSL DT 7 =2 WL 50 &5 1ZRAKRO L
RICEED D ZENEETH S HOHRM A7~ ME,
AREIZER LK ITHER IR 2 SRR Lt 27
B AEA LT3, balloon angioplasty % 4T4 7\ ‘primary
stentingD W5 T H Wi+ o 2 MFEPRENLELN S Z &
DARENTNBY. MAT I B2 51, Mayb D
WD & ICWRiRIT75~94%, FCIIHAET0~75%
CBRAIRED B 5 L ST 32, Ra ORERIT il
PIP404% OB TEEEL T\ 5728, 1T 1177
I fFRTETVWE L EA LN BY. X 5ICFig. 1
IR T & 9102, FRAFIFAERIIME % D404 % 5 5,
1oy A TFH203% L iRA ISR L, RAEIIS+57
KIMENEATERTE S Z LR E N,

—75, distal embolismiZ & % REIMMEADHE 2 (KK 3 5
EVIBEN L, AeDY ) =TI 9B 1N
MPEEDHENE T TH D, #FEDAngioguard XP % i
L7-CASIZE 1 58 0HER4EZE (SAPPHIRE randomized
trial Ti34.8%, Massop & DL TI34.4%, Katzens D
WETIZE.0%Y) LML, 2ERME A0, Kk
distal embolism%Z Ik U, AOFRERZKIK LS 2 213 5H%
DIEFIDEMEFTFORED B 5.

AFHOMERE LTI, BEAKLHFEZTRECHE
RAVKIRE N DR THBHH, 20K EFN T
RARELLEE DD LELOND. i, MEELS
7 4 0 —7 v THFIZE T Din-stent plaque protrusionX?
PRED AR X SR OB BRET H 5.
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AK) = ZDOMFHZE D, primary stenting® &, &

B VR 2 AW TE B R RES S 5 1,
7 v —7 oy 7T EGE T X B MAENIEARER X h
52 LT E 2. SR SITER 2 ER, KTHA
RE L PE & OFE DIRIRIZFF 5§ % 2 2 BGET 2 LD &
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