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[Abstract)

With the continuous development of cerebrovascular interventional therapeutic concepts and materials,

Clinically, intracranial atherosclerotic stenosis(ICAS) is the main cause of ischemic stroke.

cerebrovascular interventional stenting has become the preferred treatment strategy for ICAS. Unfortunately,
in-stent restenosis(ISR) after stent implantation has been an extremely serious clinical issue, and its causes and
mechanisms are rather complex, which involve the excessive proliferation of endothelial cells and smooth
muscle cells, and also the reformation of atherosclerosis. At present, the prevention and treatment of
postoperalive restenosis are still the key point and difficult point in interventional therapy of ICAS. This paper
aims to make a detailed review concerning the cerebrovascular interventional stenting for ICAS, focusing on
the mechanisms of ISR, the research progress in endovascular re-interventional therapy and the prospect for
interventional therapy of ICAS, so as to provide new ideas and direction for clinical treatment decision -
making. (J Intervent Radiol, 2021, 30: 1184-1189)

[Key words]

cerebral artery; atherosclerosis; stent; restenosis; endovascular treatment

Fiit PN sl ok A AR AT AL B % (intracranial atheroscle-
rotic stenosis, [CAS)J& i A< WP B9 FE R A, 5 i 4
H 33%~50%", H E K R A 46.6% %, A
WF 5T WY, SN 3l kB 78 R Mg vh 2l ik e 7 R ME Sk
JEG B Jok B 7 5 E AR S8R 73 5 R 12.4% 6.8% Fil
11.6%", Bl NI AIBIT B FIR B W & e
i 145 S HA AR B U ICAS 1R 1R T HEmg |, OF
Tz T ORI v Bl Jikoe g 25T Sl kR B ik

DOI:10.3969/].issn.1008-794X.2021.11.023

URFBAE R DL B AE AR S A0 AR G A I & iE
B DL A 2 BT R U9 v A4 R HE a4, HLR
JE e 0P VA5, 2 M O R AR e R i e ™ B R S
BN A (in-stent restenosis, ISR) ., A WF50F ISR
FE SCAREA S AR N BB AR S KIS (5 mm ) BeAs >
50% , 4% 45 IS R > 20% A Wik i A S 20 A AR
Ji 2 WA B 5 I 5 R ISR AR K AR R R 14.4% | Tl
PEFR R AR G IR A B = S ISR ks ik — 2 &

E&UWE: BERBARFEE (81771951) . LiEH R I H T B (201409006000)

TEH AL, 200233 1T AR 7S N RO B O AR

WEEL: £ R E-mail: wangwangwuwu@hotmail.com



I A2 20 2021 4F 11 A58 30 455 11 8] ] Intervent Radiol 2021, Vol.30, No.11

—1185—

B i A e i S R A 3 A PR R i o
BSCHRTIZ B 32 BRI, P, R TSR ARk
JE BT AT B T R AN 1L A S AR AR R A
RS R A A 3 R I I A A AR T I N IE | B
SCARAR A TR

1 ICAS
1.1 PR B 2 S Ak

ICAS 55 B 27 FL Atk by o4 Bz 240 M 2 A I 4 2%
SR A RERR BT S W MR, i 2 R R R R
J'é T E B A e B B A AR AR Y RO | I
JE MRS % ACHIZEAAE S E BT WA B IR
3 R i [i) 2R 2 Je T I A 45 200 A AR Y S G il
B kB S A OR3P 1 2 el b | Sl L 5 52 B Ak
IO ORI 9 P IR NE 5, 5 S0 R HE R, e 2
SRR T AL By B R RS . Btk
W KALRN & A 504 1 W2 22 25 7 (Single nucleotide
polymorphism , SNP) %8 48 {7 g 5 i [ 77 ICAS AHE
B YIAH 3G, FL AT RE ML ) hy Jik PR 42 20 0 N R A
STV LA B 396 g, 53 3 0l > — SR AL U AR T 3K
TCAST w3 I B AR 1 0 A8 P IAL 90 3 77 27 R I 5 e
S9E) 77, S BUMAE BEB G, R RIEB N . Jg I
S R PEL (5 % B i A T (HDL) M is &
A(Apo A) AP [ (%5 B2 AR 46 1 (LDL) Fl 2 iR £
1 B(Apo B) ], i & 8 228 fie 2 I 105 200 e JIP [ s 1
) 90 LDL &4k 7 9 LA AR 5 B8 B it /I il 38
4 R BP0 MO HERE AL AE T, J5 & AR, 3 e v
LDL 2 REBCHIE L, 451Kk ICAS KA Fk
Je 31 TR R B N SR A A8 i I s — AR R AR AR,
SR N S KR AR R AL R A R R L e
7 1 V) 2 e O A RE R M N, 51 R — R A
(R A Ak S, T 4 A A0 i B AR N R T A A A
LT T 240 M IR0 | PN BB JRE | £ 4k WE Y A I A A
i, Bt BBz AR K A R B T AT L AR
RPN, i B2 X ICAS HE 47 7 A8 1 72
BT W1,
1.2 WBIT ik

ICAS VYT I ik R EMIE L YIRIT . SMRFFAR
(S9N Bl ok oA 80 58 A R I, A 5% % RS AR ) A A
AVRIT o B T4 OE AR R SRR AR T I
J  Hors e R B, Flan 7 R Bla T, AR
RIGARRFMRERC, w0 T FRIFEELRE,
[ i 32 09577 2604 v, A 4 L A 14 3 Wk R E Ty K]
R 1) S5 3 38 Wy R 000 L T Bl ik o B B R AH

R 1 ICAS A b A2 g 2 2 o3 2
I3 g LB
I 2 (R 300 %) A0 W 3% 22 A Wi AR 5T R T Y TR 4
I AL (B 20) P90 2 40 T 55 R J5 )~ 96 JUL 440 2L A,
T A 17 25 £
R T RR SCA R 5 AT BCTE A AN AN A0k

0258 (i %)

IVEGEHRES) SN R BOH ELT I B R 30
G 5 A R B R

VR e RERERY) A I L B 2T 2 4

Va B % o 27 05 20 41 5525 W, 0
ASHLIN 2 i 27 4 HE

Vb R Y e B 1

Ve O L 52 4 0, e 27 44540 21 500

Vi A LR WA G o By — 2 52
EL

Via % B O 2

VIb % T

Ve # LR L

Lo, BE RO/ A Be 1AL, AR5 A 35 B e v
SR A7 SCHR A1 I 201 3 Jik S A A AR 5 8N Bl ik A
R ) A A B L A B0 i A v O A R R ) ISR
e A AR T PR 3 T S R A f51 5
—SRAIE W H AT R o i PR A MERSL, BL A fe B
RSP AIRIE 2GR, BLAE UKL 1M /M i 3R 4R 25 9)
R TT 225 W 55, 0 HR b v XIS Jii 3 fhk bk 72 A6
B B P B 2 iR P AR

2 MRk EZZEBAAREG ISR
2.1 5 DRI 3 A Al

AR B kA AR IR IS ISR BF 98 & B, ISR &
Az 55 A8 A A BB S UTRH DG I A S ZR AR
AR 23 BN A BENU R A , 51 K — & 51 535 Al
A Ak 3% B RN, B S SR P PN R A RN T UL 4 B
M A= DT & A TSR o 1 I A8 S HRAH AR IS 4 T SR
BN B AR v RN A A, — T T ] R A R R
PESCNE TR P TR, IRl A 248 L )y g e A, 41
il PN Bz 240 PR E RS RN AR, A RE N B2 B SR AER | 5
—J7 T J5EASE 0 /N S 285 B 3 450 0 90 A5 I B i it /N Al
AEAERKHEF A K R e KT
A5 X SO A i R T ST LA B A A A
225 24E . PRLE, PR A SEE SR R I - e UL 248
IR R B BN 2 ISR JCEEHLAR] (P 1)1, ST
1L B ko A1 4L (in-stent neoatherosclerosis, [SNA)
T BRI HT A oA RS DN A R B T TR A P SR A
BURPEIRFEAZIE B, S — B SE 3R M 5 e, LR AR
2B P IS PV TR AR A OF RE AR A AL B S
TSl Ik ok B A A B B OO T A 04 A 4 A



—1186—

A AICI - 2 2021 45 11 A28 30 425 11 3] ] Intervent Radiol 2021, Vol.30, No.11

U
(s s |

<

[ﬁﬁ%ﬂﬁ?&ﬁﬁ%%ﬁ%]

(IL-2 .PDGF %45)

A

A B 240
4o J i %

e

MR ALSER | S
JUL2E L e, 5
ISR

B 1 ISR AL

A& ISNA (R JE Al

BRUA b EZR RSN ISR KA d 5 B HFE
TR R il s AR BT Il )N Al 2R R 2 W SR A
REA K, WA 51 Sl Bk B A0 A2 45, 58 1 20
A PRGN PRI TS BN R B AR BE I
R A= s v, B /NIRRT e Ah iR S e
SCHREA KON KU A A AR AR
Bl M7 AR B AR DG 1S, SR HAT B B SR W)
P AR AE 23 B8 1M RE O A A R PR AR S R AIR
FCNRE A, (8 ARG ISR L2
22 RITIIE

AT X ISR A9 AP 1 Ak o [ 1R e A R
BB, B e A R E 45 25 02 T FIR YT ISR /Y
PRARSEWE , DA ISR FEAE 52 W 1l 48 () — /N 4, 4
BRI TCRL, UM G AN RV . 259
VENE 3 28 (drug-eluting stent, DES ) i i3 75 £ %5 B¢ J)
BRI LG Y, PR I SR AE I B 1k R A
] g i LA I AR M S BR A AR RL, FEAIR ISR
HRAE,

DES f5c 50w H T AR 3l Bk, B T sl ik
BT AR 200 H i Z 7R 14 0 Y, DES 5

— AR Z W) E R BE VG B B A] T A
BB AT RS, 5 A% DES s3T5 B 3h
2 K I H AR W AR 25 MR AR OE IR T S AR i
WEZW R Z R V0% 5 a iAW) 5 5% =10 DES %
FHEL A W 4 A W fE 5 M S W RT R AR RS, L
Uk RAE | HE IR B bk A A ISR AT RE 1 (R PR
Al A AR M ISR & A= . DES B 8 4R Bt *f
ISR NG ER A, B 58 %07 490 5 9] SF- T JUL 48 i 384 7
1E ISR HAFE T, & Kk BLIR R AE FH R A
B O M 3k BE S B RS RIS R B S AR X Il A
BEJ@ T — R 4 tn, RICR MR RN H 2R L
A JF IR TN B AN M T BE K A2 AT 2% oY 4
LT 58 BN KA AR E PN R A i T B &R A A
Xt PN R AN A | I A RE R RN SRR IS AT RE R G OF
JUL 200 3o B 3 A 22 s R ) A, EE AR K B AR
BEAR () TE M 25, WA 328 PN B2 D RE K A2, S A il o
T L2 P 3

F BT 1E , DES #F58 C5 si 2R IAE Y
VPR SRR EMOEL 2GRN S P, 2
T MR VF 2 254, i1t O sk DES | 94 K Uk
BB BN AL, 10 2R AW A YT
FHF36 77 56 4R sh Bk s i sl ik X 88k ISR (3% 2) .
YN K TR FE 245 W) 28245 19 N G 25 W R 2 R G A AL
PERI G kR A T B >, AR BLTE
#2536 LBURAEH , TR E S AR
J N 5 W] [l £ 3 2 Fp 29, H 6 ook B
g Hb IS5 2 W e MR RN SR, IR 2T AL
(@) 5 TEIY 0 i 42 il 25 ) et ) o R 5 R i A
FP R, 90, 40 K B T UM s 24 01 1 45 PN B2 4
JiL A= & R 7 RIVRE TR, A1 1 P R A R B 38 G A
REAZEERE I, 3BE e LG P 2 40 1 £ T 52 | []
I 10 A1) 6 000 - Y UL 400 o o R 4

ISR ML AFFE IS TR KIERE, A ISR K45

R2 ISRIATFAY ALY DT

FEH

2 A o HL il
i &7 AR AT DES 41 K J5Ukr
T2 5 ] 1200 A2 T DES . 4y >k 5 %ir
VG 3 Al g 280 LR
JiF 2> DES 44 >k 5k
By o iy B 20! 1R
2 28030 R T i 2 1R
FHE R B DES 4§ K J5hr
I A8 N R A K R DES 4§ K J5UkL
— AR DES
BUR R T A Yy WA S AR
1ig 5] DES 342
Rho & 4 A3 DES 341
microRNAP DES %44

g

0TS v LR BRI B A1 30 P B T RE A A e AT [T
S v LR A

NN T8

T 57 1L A4 T K

0T R i A B

T S v L A=

T i i 1k

Jinsde iy Bz £k

T N Kz Ak
S v LR A=

T P B Ak S 7 LG AR
T 7 LG AR
{23 TR B




I AN 2F 2R 5 2021 4E 11 A4 30 545 11 8] ] Intervent Radiol 2021, Vol.30, No.11

—1187—

TEIT AT A AT, R  JE G — A AR bR R
FEAE o 259 DRI BR2E il A U A2 SR 3 ik ple 75 B
42 )8 A F DES A5 AJS ISR YA J7 By AT §E k5% 040
FEH AN NG R AG RS o o 1 N B k2 vk 2
EREFY 3k, R b S48 sk DES FAE A {H H AT
TIE S N 290 50 Jik S A 20 Jik TF E1 Ak ISR A 2442
F B AR T S 2R A A B T R R G o A
Fy (AR B — A B0 A & A I T A &8
XA ISR il #E P e B A

3 ISR&FAABEMNEE

T, O8N LA S AR 5 B s SRR T
F189 DAL B 200 MR R, T3 4, AT R 9E R W CD34 Bt ik
VR JE SCA UM 55 N Bz 200 52 (A2 4 I B A B
el 0% <5 SN (v R N AR o < s 3 15 2
JHR PN Bz 40 0 S RE Bk — AP W5 kB, SR T
A BTN B AR D RE IR AZ, PN Bz 40 it 30 R ] A
22 o FHLIBT ISNA K2R SR DI BE M SO mT BE R AT —
TE TR T, RO ) B PR T vk AT RE 2 B AR I 1 ek
ol DY R A BELRT IR B, X 4 B RS T
J19 ISR nl AEMLA , 57 & F 42 2f 0 Bz fb, e B
A WS EEA  S B AR Y T R R SRS TCR G W TR
JEAN5E 42T WA A2 ) SR 8 A TG 2 T 25 W) L
g 18] 32 A FH 26 455 4 400 A - T L 240 R O R 37 P4 B2 24
J, PRAEAY DES N EATXAE R DIAE, R A iF R 0] 45
P A B2 AL, 410 1 1 UL B 547, Goel 251
50 52 1 0 4 o 9 K — A B S, RISl Ik B AR K A
P Bl AR R A R AR e 5K 5 | kS B Bl bk ST A
Al K — MRS TE T SR AR ISR IR T 4
B, GnnraE A ASZIRA AR T, 52 B0 AR Bl
EHEIE (EHARE PO, e OREY)
B SRR REARR AR K D7 6], H AT DES 4523t
PR 1 i e m TSR, 3 450N Oy J2 SE SR iy A5 P
WAL 25 R, BRI, DES $ AR itk 75 28 2% 18 ey
A 2o A0 A AN T L (Y A I A A BRI i B I AR A B
B, Bt — 20 SO bk

L Z ISR —Fhad B2 1A S O RO
JE B, HR T e — A U P 3% 17 50 i ke ) Ak
T AT 24 400k M0 2R 40 PR 25 WD R 2= A [R] 1 TSR
o B o e L O A T S 200 i A ot O Al R
TRAP N B2 IF A TR 3 Bk ISR IR 97 b & 4% B 2 AR
A, HAb LR 258, indi R 254 LAtk 254
) 240 34 BRI B 25 W SF LB T K, IR T sh W
PR PR R B AT SC 5, X 28 25 W) n] I B TR T

- LA B 3G G RN AT RS AU N R A,
W, ASEH IR SH AL E YUk
JR R BE B 25 IR JE BR e H AR 5 0 A 3 P )
- Ry B RHE ) 45 2, AT B R R I A AR YT RICR
SRMVT 22 58 ) 155 25 90 0t R 38 B Il R 225K . Kok
TIF 5T Wh 201 f BT — A8 DES Fl5¢ 4 A 4 ] i i 32
A 7E e A e ) B, D2 R 000 ) RE A PN R 4R
JL R R OGS PN ER B DA 9 2 S 4 I 4
ISR &%

(& % X #]

[1] Qureshi AI, Caplan LR. Intracranial atherosclerosis[J]. Lancet,
2014, 383; 984-998.

[2] Wang Y, Zhao X, Liu L,et al. Prevalence and outcomes of
symptomatic intracranial large artery stenoses and occlusions in
China: the Chinese Intracranial Atherosclerosis (CICAS) Study[J].
Stroke, 2014, 45. 663-669.

[3] WangY, Meng R, Liu G,et al. Intracranial atherosclerotic disease
[J]. Neurobiol Dis, 2019, 124. 118-132.

[4] Alfonso F, Perez-Vizcayno MJ, Cardenas A, et al. A prospective
randomized trial of drug - eluting balloons versus everolimus -
eluting stents in patients with in-stent restenosis of drug-eluting
stents: the RIBS IV randomized clinical trial[J]. J Am Coll Cardiol,
2015, 66: 23-33.

[5] SunX, MaN, Wang B,et al. The long term results of vertebral artery
ostium stenting in a single center[J]. J Neurointerv Surg, 2015,
7. 888-891.

[6] Lopez-Cancio E, Galan A, Dorado L,et al. Biological signatures of
asymptomatic extra-and intracranial atherosclerosis: the Barcelona-
AsIA (Asymptomatic Intracranial Atherosclerosis) study[J]. Stroke,
2012, 43. 2712-2719.

[7] Dang M, Song Y, Li Q,et al. Genetic variation of the kalirin gene
is associated with ICAS in the Chinese population[J]. J Mol
Neurosci, 2018, 66: 157-162.

[8] Wu JH, Fanaroff AC, Sharma KC,et al. Kalirin promotes
neointimal hyperplasia by activating Rac in smooth muscle cells
[J]. Arterioscler Thromb Vasc Biol, 2013, 33 702-708.

[9] Stary HC, Chandler AB, Glagov S,et al. A definition of initial ,
fatty streak, and intermediate lesions of atherosclerosis. A report
from the Committee on Vascular Lesions of the Council on Arte -
riosclerosis , American Heart Association [J]. Circulation, 1994,
89: 2462-2478.

[10] Papanagiotou P, Roth C, Walter S, et al. Carotid artery stenting
in acute stroke[J]. J Am Coll Cardiol, 2011, 58: 2363-2369.

[11] Cohen DJ, Stolker JM, Wang K, et al. Health -related quality of
life after carotid stenting versus carotid endarterectomy: results
from CREST (Carotid Revascularization Endarterectomy Versus
Stenting Trial )[J]. J Am Coll Cardiol, 2011, 58: 1557-1565.

[12] Brott TG, Hobson RW 2nd, Howard G,et al. Stenting versus



—1188—

A AT 2F 2R A 2021 4F 11 H 55 30 4255 11 ) ] Intervent Radiol 2021, Vol.30, No.11

endarterectomy for treatment of carotid-artery stenosis[J]. N Engl

J Med, 2010, 363: 11-23.

[13] Derdeyn CP, Chimowitz MI, Lynn MJ,et al. Aggressive medical

—
—
N

i

[15

[

[16]

[17

[

[18

[}

[20]

[21]

[22]

(23]

treatment with or without stenting in high - risk patients with
intracranial artery stenosis (SAMMPRIS): the final results of a
randomised trial[J]. Lancet, 2014, 383 333-341.

Shlofmitz E, lantorno M, Waksman R. Restenosis of drug -
eluting stents: a new classification system based on disease
mechanism to guide treatment and state-of-the-art review([]J ]. Circ
Cardiovasc Interv, 2019, 12. e007023.

Jensen 1O, Vikman S, Antonsen L,et al. Intravascular ultrasound
assessment of minimum lumen area and intimal hyperplasia in
in-stent restenosis after drug-eluting or bare-metal stent implantation.
The Nordic Intravascular Ultrasound Study (NIVUS)[J]. Cardiovasc
Revasc Med, 2017, 18. 577-582.

Arbustini E, Favalli V, Narula J. Functionally incomplete re -
endothelialization of stents and neoatherosclerosis [J]. JACC
Cardiovasc Interv, 2017, 10. 2388-2391.

Zhao LP, Xu WT, Wang L, et al. Influence of insulin resistance
on in-stent restenosis in patients undergoing coronary drug-eluting
stent implantation after long-term angiographic follow-up[J]. Coron
Artery Dis, 2015, 26: 5-10.

Zhou Z, Yin Q, Xu G,et al. Influence of vessel size and tortuosity
on in-stent restenosis after stent implantation in the vertebral artery
ostium[J]. Cardiovasc Intervent Radiol, 2011, 34. 481-487.
Muller MD, Gregson J, McCabe DJH,et al. Stent design,
restenosis and recurrent stroke after carotid artery stenting in the
international carotid stenting study[J]. Stroke, 2019, 50: 3013-
3020.

XUGEPT, £ %, XURE, A5 25002 R AR R 30 ik S 4
WA YR PRI R [T ], /e ABAE 272, 2018, 27 410-
414,

Strobel HA, Qendro EI, Alsbherg E, et al. Targeted delivery of bioactive
molecules for vascular intervention and tissue engineering [J].
Front Pharmacol, 2018, 9. 1329.

Chu J, Chen L, Mo Z,et al. An atorvastatin calcium and poly
(Lactide-co-caprolactone) core-shell nanofiber-covered stent to
treat aneurysms and promote reendothelialization[]J]. Acta Biomater,
2020, 111: 102-117.

Zhang Y, Wang J, Xiao J,et al. An electrospun fiber covered
stent with programmable dual drug release for endothelialization
acceleration and lumen stenosis prevention[J]. Acta Biomater,
2019, 94 295-305.

Power S, Slattery MM, Lee MJ. Nanotechnology and its
relationship to interventional radiology. Part Il . drug delivery,
thermotherapy, and vascular intervention[]J]. Cardiovasc Intervent
Radiol, 2011, 34. 676-690.

Liu P, Liu Y, Li P,et al. Rosuvastatin- and heparin-loaded poly
(I -lactide - co - caprolactone) nanofiber aneurysm stent promotes
endothelialization via vascular endothelial growth factor type A
modulation[J]. ACS Appl Mater Interfaces, 2018, 10: 41012-
41018.

[26]

Luderer F, Lobler M, Rohm HW , et al. Biodegradable sirolimus-
loaded poly (lactide) nanoparticles as drug delivery system for the
prevention of in-stent restenosis in coronary stent application[]J].

J Biomater Appl, 2011, 25. 851-875.

[27] Ali RM, Abdul Kader MASK, Wan Ahmad WA, et al. Treatment of

[29]

[30]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

coronary drug-eluting stent restenosis by a sirolimus- or paclitaxel -
coated balloon[J]. JACC Cardiovasc Interv, 2019, 12: 558-566.
Yamagami H, Sakai N, Matsumaru Y,et al. Periprocedural
cilostazol treatment and restenosis after carotid artery stenting:
the Retrospective Study of In - Stent Restenosis after Carotid
Artery Stenting(ReSISteR-CAS)[J]. J Stroke Cerebrovasc Dis,
2012, 21: 193-199.

Lammer J, Zeller T, Hausegger KA et al. Heparin-bonded covered
stents versus bare -metal stents for complex femoropopliteal artery
lesions: the randomized VIASTAR trial [ Viabahn endoprosthesis
with PROPATEN bioactive surface (VIA) versus bare nitinol stent
in the treatment of long lesions in superficial femoral artery occlusive
disease |[J]. J Am Coll Cardiol, 2013, 62. 1320-1327.

Zhou L, Liu D, Li Y,et al. Argatroban for preventing occlusion
and restenosis after extracranial artery stenting[J]. Eur Neurol,
2014, 71: 319-325.

Shi R, Zhang R, Yang F,et al. Tissue kallikrein prevents restenosis
after stenting of severe atherosclerotic stenosis of the middle cerebral
artery:a randomized controlled trial[J]. Medicine(Baltimore), 2016,
95 €2809.

Kuang H, Wang Y, Hu J,et al. A method for preparation of an internal
layer of artificial vascular graft co-modified with salvianolic acid
B and heparin[J]. ACS Appl Mater Interfaces, 2018, 10: 19365-
19372.

Zhang F, Zhang Q, Li X,et al. Mussel -inspired dopamine - Cu"
coatings for sustained in situ generation of nitric oxide for
prevention of stent thrombosis and restenosis[J]. Biomaterials,
2019, 194. 117-129.

Park J, Seo H, Hwang HW ,et al. Interface engineering of fully
metallic stents enabling controllable H,O, generation for antires -
tenosis[J |. Langmuir, 2019, 35: 3634-3642.

Gao J, Jiang L, Liang Q,et al. The grafts modified by hepari -
nization and catalytic nitric oxide generation used for vascular
implantation in rats[]J]. Regen Biomater, 2018, 5. 105-114.
Huang C, Zhou M, Zheng X. RhoA inhibitor - eluting stent
attenuates restenosis by inhibiting YAP signaling[J]. J Vasc Surg,
2019, 69: 1581-1589.el.

KB, F8E 9. Rho/Rho B 5 38 15 3098 N 150 78 1O F
FELI] A A 22508, 2012, 21 172-175

Wen M, Zhi D, Wang L, et al. Local delivery of dual microRNAs in
trilayered electrospun grafts for vascular regeneration[J]. ACS Appl
Mater Interfaces, 2020, 12: 6863-6875.

Nestelberger T, Kaiser C, Jeger R. Drug - coated balloons in
cardiovascular disease: benefits, challenges, and clinical appli-
cations[ J]. Expert Opin Drug Deliv, 2020, 17: 201-211.

B AR, FIEA, MR, SE. 2G0T IB ek 5 25 M vk S 4L
T SR B STRL L [T ). A AU 27 2R3k, 2017, 26



I AN 2F 2R 5 2021 4E 11 A4 30 545 11 8] ] Intervent Radiol 2021, Vol.30, No.11

—1189—

839-842.
[41] HeC, WangS, Zhou X, et al. A Review on the comparison of different
treatments for carotid in-stent restenosis[J]. Can J Neurol Sci,
2019, 46: 666-681.
SKRAE, AL, SFALAT AR 2R 2 R KR BUE AR TR YT 81
JRSZ AN PR 2 B[] ). A AU AE ARk, 2019, 28: 159-161.
[43] den Dekker WK, Houtgraaf JH, Onuma Y et al. Final results of
the HEALING IIB trial to evaluate a bio - engineered CD34

[42

[

antibody coated stent(GenousStent) designed to promote vascular
healing by capture of circulating endothelial progenitor cells in
CAD patients[J]. Atherosclerosis, 2011, 219. 245-252.

Saleh YE, Gepreel MA, Allam NK. Functional nanoarchitectures
for enhanced drug eluting stents[J]. Sci Rep, 2017, 7: 40291.
[45] Adeel MY, Sharif F. Advances in stent-mediated gene delivery

[44

—

[J]. Expert Opin Drug Deliv, 2016, 13 465-468.

[46] Cornelissen A, Vogt FJ. The effects of stenting on coronary
endothelium from a molecular biological view: time for impro -
vement?[J]. J Cell Mol Med, 2019, 23: 39-46.

[47] Goel SA, Guo LW, Liu B,et al. Mechanisms of post-intervention
arterial remodelling[J]. Cardiovasc Res, 2012, 96: 363-371.

[48] Inoue T, Croce K, Morooka T,et al. Vascular inflammation and
repair: implications for re-endothelialization, restenosis, and stent
thrombosis[J]. JACC Cardiovasc Interv, 2011, 4. 1057-1066.

[49] ChenY, Gao L, Qin Q,et al. Comparison of 2 different drug-coated
balloons in in- stent restenosis: the RESTORE ISR China randomized
trial[J]. JACC Cardiovasc Interv, 2018, 11: 2368-2377.

(Wi H 481 :2020-06-18)
(ARGt . 4%)

4R & Case report-

Z BN s R IO HRI 22 A8 s ol B R 1 1]

YRR, BOE

(RER] 28 B MR EBA ; S IKEGIL ; 22M3h Bk A B 5

HE %S R654.2

XHARERS D X E4S :1008-794X(2021)-11-1189-04

Successful transcatheter aortic valve replacement via axillary artery access with no use of contrast

agent during whole procedure course:report of one case

ZHENG Yaofu, JIANG Yu, HUA Jinghai,

HUANG Jun, ZHENG Zeqi, PENG Jingtian, PENG Xiaoping. Department of Cardiology, First Affiliated
Hospital of Nanchang University, Nanchang, Jiangxi Province 330006, China

Corresponding author: PENG Xiaoping, E-mail: cdyfypxp@163.com

1189-1192)

(J Intervent Radiol, 2021, 30.

[Key words] transcatheter aortic valve replacement; peripheral artery calcification; via axillary artery

access

1 IERER

BEL 80 %, F 2020 4F 5 H 18 HIK“IE M 54 Jim
RO R 3 d” A B, ABERH ARG A . B8 155 cm,
i 46 ke, IR 36.5°C, K4 71 ¥ /min, FEWE 20 YK /min,
1L 110/70 mm Hg(1 mmHg=0.133 kPa) . XU P 3 R 1%,
F I BT 0% 71 WS min, B, O R EEY K
3~4 Wy AT I B 3/6 SR A i 5 ST B Bk i, BEAE
e I HET S 15 48, ABE S 56 25 A A B e R A it ik M
JIKAGTA 6 239 pe/mlL, LT [ 115 /L, S fig s ) 122 s, [

DOI:10.3969/j.issn.1008-794X.2021.11.024
YEH BT : 330006 9 2 K55 — BibJa B2 B0 il A N L
WAEMEH : 2/0F E-mail: cdyfypxp@163.com

Frbr AL LA 1.06, LT : 144.4 wmol/L,eGFR :20.1 mI/(minx
173 cm?), 2020 4 5 H 20 H.DBEEB SR . 5 Eah ko
75 S U 4 ns, SEX ST 22 39 mm He, 280 % &7 5K K
WINA% 54 mm, 22 % B3 8L 36%, ARG CT MR . E50
iR ER K/ 28.4 mmx29.7 mm, K 71.9 mm; 3 3 ik 82 K/
29.7mmx29.4 mmx28.4 mm; &3 FAL K/ 25.1 mmx25.5 mm;
Lo AR Eh kS B 121 mm; A7 AR 2 kS 165 mm; =i
M, S AL A2 ST AR A2 A e sE BEAL | A A e S B
¥yl WAS AL 85 LR B2 532.6 mm* (] 1); Tk S £ 0%





