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[ Abstract)

artery stenosis most commonly occurs at its origin site. In recent years,
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Vertebral artery stenosis is an important cause of posterior circulation stroke. Vertebral
balloon angioplasty and stent
implantation have been widely empolyed in the treatment of vertebral artery origin stenosis. However, the long
term outcome of stent implantation is affected by in-stent restenosis. Multiple contributory factors have been
identified, but clear understanding of the overall underlying mechanism remains an enigma. With the
development of pathophysiology, prevention and treatment methods of in-stent restenosis have been improved.
In recent years, drug-eluting stents, radioactive stents and magnetic stents have been widely applied. To

some extent, these stents and drug therapy can solve the problem of restenosis. This article aims to review the

clinical application and the up-to-date research progresses in preventing and managing vertebral artery origin

restenosis. (] Intervent Radiol, 2010, 19: 1000-1003)

[Key words] vertebral artery origin; stent; restenosis

Ji L A e T N R AE T R = R B 2
— 0 L A R P A 2 R 2 o 80% , Jigi ifi A K
7 Ho e FE AR PR A S RO B R P A AE AR
I AL B FR T LR 25% ~ 40% . 259
Y kAN EL © 23 M B s i A i TR
JPRORMERZ R . WG 5 N R AE ST AT A
20 fit 22 80 AR, LA N BIE AR TR T 10 )7 AE
RKBRAE, TPk AR BRI SR AR, T
AR A 2 ARG B A [ AN 25 28 0 P
PR AR ORI T IR R KR SE > S0% I A 27
Ba BRI ST 1 AR N BRI A R R 2
75% ~ 100% ; B A SCAR 5 SO A FEBRAE 19 L AR 2 0
10% ~ 43%",

& B0 : 100053 Jbat B8 B AR B R B B A APl OB
AR BLAE AL T BE B )
WAEMERH 1% E-mail: lishenmao@vip.163.com

1 XEABRENEZENS

SO PR AR 1Y e A Rl Tk A A 5 18 A2
PR R MY AE A o ML A R AR A A5 02 SR
PRI S R o SRR AU ST B T I
[0 45, LR R H0) T 3 I B AT A B S AR N SR S
Z W N AL 20 B2 AR R SO R AR Y
EEMLH . ATIEUESE , LA V- T LA M AR AT 3 2 A
Or VBT MLAE ARG A 1) 3 A HEEER Y R AR R
7P 1 g LR ) 2 - 3 UL 40 i 49 2 Al 2 3 ik ot
FEAE AL,

o5 — 5 T, JR AR AL R A R TR R AR Y K
Ao HE ARG 24 h AT O BEm AL, 5 1% i
ANBCHE SR T SR 4R T i A o AR LAt — 2
FEJE b AR it A e R AR

Besh, SCARE AR JR R LR B ) o e AR
b, SCBREEAR T R AR ML BT U0 0 o [ I ) 0 A 4 ¥



AT 2% 3 2010 4F 12 A 45 19 545 12 1 ] Intervent Radiol 2010, Vol.19, No.12

—1001—

F14 ] 45 T B A

2 HIRWESHESIABERE

HE Bk B B 19 #f 1) 2% T4 222 R A 5 S 48
RS R A B I RE U DA OG ., HE B ik
AR RN A i A L 2o i HES)
JhiS 4 FR AL A AR A (4.74 + 0.85)mm, 45l 2K (4.50 +
0.94)mm. Lederman &7 [\ Jii 4> #7 T 363 44 % &
IUE AR B 1R <4.5 mm (A 3N 36%,
> 4.5 mm 124 12% ., HES) BKGE 16 S 48R IG5 ARk
REH T RE S HES PR R ai A ¢ . Hak  HE 3 ik
BRI i 2 R A R R 2 — . HE
S OR 46w B B R AR S5 K 2 R I — A
Bl RKPL T 3 —MHE B ik B S 46 B 2 N B 2 A
e, BB AHESI K E R ZER 1 ~ 2
FE B DL B AAE B0 o 33 Tl I 100 A S B AR 1) — M i
BEASCHRE Gy R A A 6T HESh K LA IR
J7, BRI 2 2% BARRN, > 2 mm, &0 5 &A%
PR PR AE S RN LT AUHE 3l ik BB 3l
Wkek F 8k =5 At E4£N B EE B4, R, 4
A 39%1FH N IS KR R A ih 0, Kk 53k
ML 37 7 A2 45 5 2 T8 LI 3k, ks B A I P R S
0, 1 /INAR T ZE 40455 1) T8 P Ak SR AR JFAE AR 1R
TE BTt 1 T A5 58 1) B e 0 A i i — 2 i .
A1, 25l R HE Bl GRS B B S AR BB B Y Kk
A SRR AE N, BRI, AR O A g AR B
S HED (B B T IS A 5T IR UE S HE S0 bk i 2 it
TS SN 78 B R A A A DG . DN 22
TE 43 AT, HE 2l WK GES 1 35 1 I 4 BE B R i b
P L, 6 S BRI Ry, PR B2
Gy KA

3 ¥mBREMNEER
3.1 SRR

VEREIE Y1) SRR w L HE B kS 4R TS
) SR EL A R B R A i i S D D K X
LRATHPE . PR A S AR e R B AR BR Y 5K
FrE AR A E R & TR T il
I s Ja & B R S S TR B
IS o AT 58 T IR 9 7 I 457 1 fige ) 2 o A
B JokE B R

T S A0S R (1) [ B, 38 R % B8 S A E AR K
JFE o SR AN RE 58 A A BR LA PR AR 38 T R R AR
SRR AN B T 5 Ak R D) 2 3 s ME Bl Bk 2 S P g

e )2 A I A8 R RS L, o I PN Y R 40
Az ik — 25 i A PR A RV T2 il s A TRIA
N S HR BRI LA AR S e A B, R
RS MBS BN 1.1 0 1, KR ek
B K 2 mm i B W45 A 1 mm
FEK By IR FEBRFEY 3 a0 #2 b By T S 48 0T R kAR T
A0 TR RE 6 A B A B B R, TR
O A6 HE 2 i RS B B T BE 249 1 mm K B 1) S 2R R AT A
EAR,

A WFFEUESL , S 50 5 R A 2 i R S S A
A5 R E LR 22 A G T e A8 T L fof A Bl ik Y
BEAIRBY U] 7 X B S 0a 20>, AT R A P A 1) e A R T
Lee 85001 B 25000 2 2810 2 728 1 A iE AT
TRV, 5 A I 5 530 6], Hoh A 10 B & A T
BerE o IONFEL IR 2 S8 b, SR T Rl e 2 S
LN I AR TR M S A P A ) — T B TR AE ML o
Schaefer 45"z 38 , L BRI FR PR A 5 LR AR E 2
Ak VARG o HMEBh Bk A4S A G an 30 43 B S 3
ANBETE A K, 1 T BOME B ik R R A R 1
BFRHEZ —,
3.2 SCHLE AMBRAEEAR

FE BN SR BRAE v, R AR ) S 22 SR
3 3ot A9 A AN 1 T DA /0 Sk o A ) 3 3R e
MR 2R 5] 2 A B . A8 S 3007 AU il A
BB S SRR o WA A R BTl Y S 4
FITFJ5 315 3B RO 1, — b o] BBl S 2R ) BT AS A7
WK BE o8 4w AR AE Ab i 4 s SO S AR s B
AL, T 5 O BB T ah kb it it o %5
B S IRAT 58 A 5 AR AR I A B T i
HB T S R T Sl Bk T B 15 LA BB e
AT B 4 1 e AT A RS RGE Y E)
DT B RE R RS )R R A 00 Sk s 8 Sl 2R Y AT
ST S A it O AL R R SRR AT
PLB 1k Sk sl 2k i A2 B 6, 38 ] DA 4% S 20
ARG FERRAE AR . X2 WA A0 i O P2 el
25 T P A R B AR L AT USSR ER B 5K . (AR AR
RS AR 2 AR R Y SR Bt 2
sk Bt i 7 3k R s st e a4, DL R B AR R B
i S BRI RE A L 45 R 2 887 R R P A 1 XU o

X T ARG B AR P 5 SR N A I B OG
Z H T EH g B —80A N R AT B A5k 4
B Fe N 2 ff B R DU AR I BR AR A R < 20%,
X FERARPE7E> 20% 19 835 1V 45 T BRI S5 ik IA YT -
33 BEAHHEE



—1002—

NS e

2010 4F 12 %5 19 %55 128 ] Intervent Radiol 2010, Vol.19, No.12

BEH B 2R RS ERAE N &M,
FLFE il R R PRI L IAE | R I 0 i A
AR [RE AR B (0 AR R R K
Z Qb5 AR B Ay AL 1 B e A S S B PR AE 1Y
RS, B RTEEIEIN A, B RS S AR AR A
BN B/ N T AR B i K i 0 7 2 T Bk A Y
M7 FE R R 2 LR B AR AR LN AL R AR LB
N SRt K A R AT RN T A 1 RGBS AR e S
FERE 5 PR 25 1 R A R B IR M 56 202 Levy 2524
HIE , 5 B A0 R 0 2 B 75 . Albuquerque %52
WFoE & B, A< 55 % W B E 16 03 B AR e 19 FF
Bers e e RS> 55 F I A I W, sk, B
At SR A N R AV, BARE
7, FATARA T T AN 1 BB % o B B, -t 58 41 i) ~F- i WL
0 M T A%, Wk /0 B bk o AR B A L X B S A VS TE Y
EE Ry QAN v N1 L S 5 W N = (O 7011 RANY
WGIT ISR X RO | LR | A ILE A BT A X
IR A A 1 KU A T2 3L

4 BBEERESKEDH

H AT, DSA 5212 W 8745 i G hn i . CTA 7]
INAST) #2175 2 #8705 A 0 IOk it b B 22, {EL X 2
IR 7K P 2SR A8 i o MRA B 4 2y ik i1%) i B e 7 v Al
N A ZE L 2 5 HE Bl Dk 46 AR 4 il 10 S RS D A
FifkpezE . CTA FI MRA AR e A4 3l 3 2 28 1
T o ISR A S Y i U EUIR ZS B R AT BE S B
Bz, BN HE Sl DK Ih R B 2 4G A (0 HE T 55l 60%
~ 80% . A BTN, LA B 75 X TR0 B A SRR
I HE Bl KGR 46 5 187 ROATS R T T A A R

BEOOF UL AE N IR T R HE Bl KRR B 2 10 1l PR F Y
AHX LD Ry J B rb Lo/ INREAS 11 [0 BT 14 5 451 T
I HAET, A —BEAERE ALY 2 do O TS, B
HE Bl K 5T A B kA e R 54 A B Al b S 2R AR
(stenting of symptomatic atherosclerotic lesions in the
vertebral or intracranial arteries, SSYLVIA )i 6 2",
ZIXHUAE T 2000 2003 4F (1 61 5 R A i 45
Pers iy /i, Forh 18 191 JE 5 i s 72 30 N i A B
HESI K, T PR Neurolink 37 28 R 883697 i 17
RN Z At RIG 64 H A5 R BoR , s Bt
Sk A K Rl 42.9% , Hodh 67% % = T HES)
kB 16 FE

5 BREHMEBEREIRFX
5.1 24¥iR)7

T A I 5T Tk S AT AR At VT 28 25 1 i A 7 1
AT AR AR A AT S 2 P PR B 4 1 AR R I BT BE 25 W 1
ROR WA F5 S0 B2, 2500 YT T REAIL
PR ) R A 38, Bk 58 A BH AR PR A 1 & 2B
PRIt , PR 7 v ) EE 7R T IS R YT
52 M MRS

X SR P FEHEAS I 0L IR T 5 L4 BRI
AR SAEFRE A M N R YT KO3 I 97k
& XERYT TR — BEUR R — @ ROR SR, R
TR RO A T AEBEAL /N B Y e RN . R,
BRAED 5K AR PR X 2 4 By A7 ) iz F TR 7 S48
WHFBZE , n) e £ T e 7 RO . A WESE B, 3k
WY IRAST B 6 D H BRAE LN 22%, Hik
18 P 2 B W R AR A Y AT SR IR E A
TN 2% R B AR /NS R B OB A B ), i
PRSI 7 SR P I A8 N 30 B g A I o7 R AR 2
B, He 5 48 S A sl bk 2 1 XU 2 35 AR T R AT ik
SHRIT A, AR T WS ok — A RN,
Qi 48 T B L N R AR AE R B ik AR, 6B gy
PR A 8 30 12436 7 LA 1R 038 OE A 5 i
B ¥ A 5 4 B (RS R0 R 2 WE AR LA e
5.3 HiBUSCREIT A

TR 2 SRR B SR ) 5 s B AE T AL R
WIESHE R TIRE SR YRR SR UL K]
Wi SR G W U J2 SR 5 U LA 25 0 12 BRI AR
2. 2006 4= 3 A, 3 E O IE I 2 2 (american
college of cardiac, ACC)4F 23 /A7 H) L€ /R S 4897
ROk 5 - B i ke B S F (basel stent cost-
BASKET-
LATE) s R 50 () 25 3 s, B AW IR 2 X3
B A SR N IR TR R DG R R A R A
BB IREEN 2 ~ 3% xS R S L BT
5 LB/ NRIG T 2 25 W) TR 2 SCAR N AR TR B
N A T3 B R 5 b 2R A 22 A T T B
IRZTYIIEI 1~ 30 d, 5259023988 A5 X
PR K A B B IR A OO, T gk R AEPUXT 9 865
191452 32 25 0 U )2 S AR B AR R 17 161 46145 %2 42 )@
SRR O N R HEAT AT S A5 2
WARJE 1~ 4N HTE A R E RN TR
[, PR 1 ~ 4 AE DA R A A 3
A TG %8 o 2 WA AR 4518 1 i
AT REAE T, fE R B B R B ARG
A A5 FHATC I /Nl 245 490 5 i e ) AR I R 7 1t /)
MR 25 W i [R) 275 1 AE DL b o 48 42 4 2 5l I IR

effectiveness trial-late thrombotic events,



AT 2% 3 2010 4F 12 A 45 19 545 12 1 ] Intervent Radiol 2010, Vol.19, No.12

—1003—

IR S, 25 W IR 2 SO P AATE 5 1A 1 R
AR G, 25 W) U J2 SR BN IS Ja) B 98 T R
FAXT B, N BB S R Rk 22 4 HL I RS2 4, i
Y SCBR A AR AR 1 e A RIS AR N D

BRI = SCARAE B T K 1A S AR B A O 1 I
IR AR . EAPITGIEN, BRI E
T i S I T o AT A [ i S B T 5 400 P e A 1Y
T A AR S A AR (BT A7 A — S8 (R R, 2 B A
Ji 44 S0 g P e 0] 3 2 B A S 7 RBT AS BRAR

LR LTI  BE A AR R 5C TN SCH A B AR AL
BT TSR 22 B56 07 1 AN E A W7 K e
O iR TR SR N PR AR AR A TR A R . FRATARA
W B AR 1R 2 25, ME Sl BKOES B 718 52 20 9 PR 2 11 1]
B2 iR

(& % k]

(1] B 7, S&uEE, QAR 45, s v i m A5 304 4 i 4 &
O] A AT 055, 2009, 18 248 - 251.

[2] Albuquerque FC, Fiorella D, Han P, et al. A reappraisal of
angioplasty and stenting for the treatment of vertebral origin
stenosis[J]. Neurosurgery, 2003, 53: 607 - 616.

[3] BTG SR SR N B A R A Lk Je Bl iR F e e R (D). B
AP 2=k, 2008, 8: 1346 - 1349.

(4]  JFRERE. SCHMEAJS FEBAS B IR W UF ST 0 () ], A A 2
Je, 2003, 12: 230 - 232,

[5] Wholey MH, Wholey M, Mathias K, et al. Global experience in
cervical carotid artery stent placement [J]. Catheter Cardiovasc
Interv, 2000, 50: 160 - 167.

[6] Wehman JC, Hanel RA, Guidot CA, et al. Atherosclerotic
occlusive extracranial vertebral artery disease: indications for
intervention ,endovascular techniques, short-term and long-term
results[J]. J Interv Cardiol, 2004, 17: 219 - 232.

[7] Lederman RJ, Mendelsohn FO, Santos R, et al. Primary renal
artery stenting: characteristics and outcomes after 363 procedures
[J]. Am Heart J, 2001, 142: 314 - 323.

[8] Anonymous. Endovascular versus surgical treatment in patients
with carotid stenosis in the Carotid and Vertebral Artery
Transluminal Angioplasty Study (CAVATAS): a randomised trial
[J]. Lancet, 2001, 357 1729 - 1737.

(9] f& 7. MEgh KR 8 A= 2 B i Yo e [T 1. b 10 0 of 48 5

Zkik, 2007, 4. 471 - 476.

Mukherjee D, Roffi M, Kapadia SR, et al. Percutaneous

intervention for symptomatic vertebral artery stenosis using

coronary stents[]J]. J Invasive Cardiol, 2001, 13: 363 - 366.

TR, ARAS AR, MERR IR S B2 A AR YT (] 1 e A 1 4

FiZkik, 2006, 14: 673 - 676.

[12] f #F, skocde. (48 P9 S8 MO8 AR Y7 HES) BKOT 138 ks
AN R L [T ], o A8 A0 i 145 995 22 3%, 2007, 9: 611 - 614.

(13w W], S&AR, W 7%, 5. MESh K S22 T8 ARG Y7 HE 3h ik
e | )], I B2, 2008, 29 1492 - 1493.

[10

—

[11

fa—

[14] 2 B, & e, S5 M8 P SR M A28 floxd il i 3 ) 2% B 32
RN AT RS [T ], A A% 2k, 2009, 18 297
- 300.

[15] Lee MS, Jurewitz D, Aragon J, et al. Stent fracture associated
with drug-eluting stents: clinical characteristics and implications
[J]. Catheter Cardiovasc Interv, 2007, 69: 387 - 394.

[16] Schaefer A, Klein G, et al. Mechanism of coronary artery
restenosis after stenting for acute myocardial infarction[J]. Am J
Cardiol, 2004, 94: 1037 - 1040.

(177 skigdt, ik, & B, 4. s MR EUE S48 B A
ARVE ST R B KB [J]. A< 52 R G, 2006,
13: 290 - 293.

(18] fRAkAR, XA, 4. k3 Bk A sz i B va (U], 95H
LM i L5599 2% 5k, 2008, 16 73 - 76.

[19] skast. M AN FERAENBIG [)]. AT SN B m
Biiifi , 2008, 2: 266 - 269.

[20] SBLLwE. B ek 3 Bk 228 ARG PR 1 O 1 (U ). 10 B2 2
Wi, 2008, 31: 373 - 375.

[21] w5 i bR Sl Ik S5 N 0 % 10 e DR T30 IR 3% 23 [T ). v
A0 il L A 4, 2008, 10 61

[22] Kornowski R, Fort S, Almagor Y, et al. Impact of vessel size,
lesion length and diabetes mellitus on angiographic restenosis
outcomes: Insights from the NIR TOP study [J]. Acute Card
Care, 2008, 10: 104 - 110.

[23] Levy EI, Turk AS, Albuquerqae FC, et al. Winspan in-stent
restenosis and thrombosis: incidence, clinical presentation, and
management [ ] ]. Neurosurgery, 2007, 61: 644 - 651.

[24] Albuquerque FC, Levy EI, Turk AS, et al. Angiographic
patterns of wingspan in-stent restenosis|[J]. Neurosurgery, 2008,
63:23-28.

[25] Faer, Rwsm. SO P8 1 S LRI DF I [0 ). A At
2fZ4k, 2008, 17

[26] 8255, fif 3¢, WImZR, 4. MEsh Bk B0 T 3 Bkopk 2 4
ST ZR SO A RS PR [ ], v [l B2 2R S AR R, 2006, 22
114 - 116.

[27] SSYLVIA Sfudy levesfigators Stenting of Symptomatic Atheros-
clerotic Lesions in the Vertebral or Intracranial Arteries
(SSYLVIA) : study results[J ]. Stroke, 2004, 35 2433 - 2434,

[28] Bauters C, Banos JL., Van Belle E, et al. Six-month angiographic
outcome after successful repeat percutaneous intervention for in-
stent restenosis[J ]. Circulation, 1998, 97. 318 - 321.

[29] Grise MA, Massullo V, Jani S, et al. Five-year clinical follow-
up after intraco-ronary radiation: results of a randomized clinical
trail[J]. Circulation, 2002, 105: 2737 - 2740.

[30] Kotani J, Awata M, Nanto S, et al. Incomplete neointimal
coverage of sirolimus-eluting stents: angioscopic findings [J]. J
Am Coll Cardiol, 2006, 47 2108 - 2111.

[31] skRE, B B, % 4 AR S AE B IS AT s
) Meta 437 [J 1. [E A4 TRV S5IERFEE , 2009 4321
- 4324.

[32] 2Rt E. SCHRNFRRAE 5 RAEADCND 2 [J] o B A A0 JUE 9 2
Z4&, 2008 299 - 300.

(Wi F H 191:2010-05-27)



