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Abstract

Objective: To investigate the risk factors associated with cerebral infarction after cervical segment
carotid artery stenting (CAS). Methods: Clinical and imaging data of patients with cervical segment
cartoid artery stenosis treated with self-expending stent in the affiliated hospital of Qingdao Uni-
versity from July 2015 to June 2017 were collected. Medium-and long-term follow-up was con-
ducted by outpatient interviews, reviewing hospital records and via telephone interviews, and the
cerebral infarction after CAS events was recorded. Comparisons among continuous variables were
made by using one-way ANOVA. Categorical data were tested using X2 test or the Fisher exact test.
Multivariate Logistic regression analysis was performed to identify the risk factors of cerebral in-
farction after cervical segment CAS. Results: 204 patients were enrolled in this analysis. The aver-
age age is 66.34 * 6.85, 166 male (81.4%), 38 female (18.6%). 127 patients were implanted with
open-loop stents, 41 patients with closed-loop stent, and 36 patients with hybrid stents. Follow-up
time was 60 months, 11 patients developed in-stent restenosis (5.39%), 26 patients developed
cerebral infarction (12.7%), among them 9 patients were on the same side of operation, 17 pa-
tients were not on the same side of operation. Univariate regression analysis showed that smoking
and posterior ballooning after stenting and in-stent restenosis were associated with cerebral in-
farction after CAS. Multiple regression model showed that the independent risk factors for cere-
bral infarction after CAS were smoking and posterior ballooning after stenting. Conclusion: Stent
type was not associated with cerebral infarction after CAS, the independent risk factors for cere-
bral infarction after CAS were smoking and posterior ballooning after stenting.
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1. 5|15

R H R () AR AR I R, AR G TR L 2R A R AR BRI B KBTI IR I [ 1] BB KR AR
TR A A R BRSTBUR R R, SEh K RAELE TR S NI R 2R AR S, 2 200 1 i 46 Hh sk 8 1
I SR I A A'E A H T P 4 B PR S ) ik 5 A B A 1 R A IR [2] [3] [4]. 3Bl ik S B O R (carotid artery
stenting, CAS)AIZ] ik P JE I it A (carotid endarterectomy, CEA)SE MRl R II6 Y7 2050 kA 245 T A 7
1%[5]- 2015 “E R A (7 ICSS W7 A 2016 4E & AT K CREST B FLAESZ CAS 677 SRS kBk 4% (A Rtk K 2 4=
PEAES T CEA, #t—570y CAS MllmR RN HF2 8t 1 ImPKIESE[6]. BEE M AFIAR LTRSS A E, Bk
2 (N EFIERE T CAS JRIT . RS R R I, 347 CAS JRIT KRR A T BE T A, KA
TRREAE, sem B AR E . B, BRI BB K S A A S i A A A I fE R R R, R T
77 s A0 B R A B B e o A SO S H R TR S Ik A B CAS R Ja KA BEAE I &
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BT i R MY R BR e 2015 4 7 H & 2017 4 6 R B ST VS BE ARG YT SBIEh ik
BeAs B IR RISAAR A PR, AN HBE 1. 6. 12, 36, 60 HRAI112. HLTE. 2 b kA Bes I
75 AT TP SUIBE T, 60 AN H IR 22 HE R AT SI0RT LR (0 2 3 il 75 AR I CTA TR B FH TR
PALIM A AT TE e A AR AR S B AR AR (IR, ISR SCIROE AR SR R SE 1) A A DL o WF T R L U R e
WL 2R T AT FUCEL )7 T A S b KR, R SRAG N AL AR [

2.2. NHe¥R

IINFRUE: 5K BEERE 2015 4F 7 H & 2017 4E 6 H KM IR S 4250047 U8 O AR VA 7 B
HBNKR A R S 18~80 & : ARHIAH KRR 440 1 B RHIE SSREIR M 350 ik 7 18 SR 30 20 kopke 45
FERE >50%, ARGEIRMEIBIIKA 7 B3 BB AR > 70%; FiE 4B KSR AL R
Rankin 773 (Modified Rankin Scale, mRS) < 3 73; & B RAL AR AT E AI1G R & 15;  Gef® 58 pE Vs
Ho

Hebrbnife: @ i a) e B ThRERRG B AR N A B E A A ARSIk 2 Ak
A, HFERITELI A FBNK™ BT s B i FEROBIESN: Pk A A 1 4
FEpige B NN ThRERRAS; FFE S H BB T YRS 4 FARB RGP MY E; B
WIEBET . AREK. BE HAW R AR e bE v &, BT R e .

23 AT URESEFARHEE

ARHT 3~5 RITUGL T WA 25k & D MRS 16 ST (FRBT =] ILAK 776 100 mg/d + &A% T 75
mg/d). FAREEM: BEFEMZ, R TRMME. OBy, MM ERN. KK FEL Seldinger
R MBS K (RN 5 R e R IK), BB 6-8F IEANKINE, WML TR B AR P A e .
BEAT G IS S A B ARG EAC PR AR A IS, (R ARE A PR R 00 BT, PR PR E DL
BRI B FRRAR 50 mm ML TR TR ORI o S SR AR AL RE IR S, AN EEAT Bk
ek, BEAWSHMEEEKN L mm MBS SARBURE A B2 KT 30%, WHET
SCRWERTE R 5K, ESCRTE Y sk B PAE im dm 1EH B . BRAF e B8, I A A s SR R m il
ORI re RPETI G EE Ear AL, MK, ORBESNEE, RPIFAOEss, W Hmtn. 20
. THRRH . BESEER. EEFHUR. RGN, RIS AREE: M 24~48 /NI, WA GRIE.
R RHBIIKEE, R, OREGHETE, ARS8 AW HUILNOCREL YR SR> 3
ML JEEC— R BUIMCER Y. TR, K IRty TR 2GR B IR . Ae s SRR AR .

2.4. BV B

I JE O B AT R R EEAT R A A A, PRAIC SR A B I BERL, JRIT R E I, 6.
12. 36, 60 A)ATHE . [TI2EMERREY, HHEREE R 2 BE BT RIB ARV Z5 AR . I BH AR
ARAIE LR A 2 W 12 15 R A A 3

25 KBEHEHAERENX
B ASE AT 52 N R WA A D RE SR AR IR Rl I & FERA A 2240 2 SCRROAE AL 1, B0 el RAEIRE.
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Sk MRI R A ESE. ARG 28N B8 € UNAR )G 30 KUA L, MmEiEs. kil CTA. #shikiid
WIoRZIEN R AEFEE > 50%.

26. GiitFAE

N SPSS17.0 Gt kAT B oo, HERRILUX + S)FIR, PIRLLECKH t 1656, 2410
LR P B R 25 2200, TFEPERI LA 20 be o, SR X2 K56 A Fisher AR, BE LB ARFER
A AT BB IR A 5% fG B IR 2R FH 2 K 2% Logistic 3225 B304, P <0.05 NZERHA G2 o

3. &R
3.1 EZ&H\ER O

AWFFILGIN 204 il g, HAPRTTIRSCAR4] 127 ), PHIA CHR4L 41 1), IR &S 404H 36 ). #E
FiA 204 ) g3 b, TFPERSC 482 4R IS 66.10 £ 7.21 %, B4k & 101 51(79.5%), Pk i 26 11(20.5%);
VIR SZ B2 S 344504 67.56 + 6.60 %2, T3l 31 f41(75.6%), Mk 7 10 191(24.4%); JRE ST AR H4E
1475 65.81 + 574 %, 1k (5 34 151(94.4%), Lt 2 451(5.6%). —ZHEEERE. ML SILE. 2 B
PRI~ S IRIRE « JeECod s WROHESE . ISR, BRAE AR A s R TRERMEAR A AR I AL B A — R IR
PRl E R TG R (P > 0.05). WL 1.

Table 1. Clinical data of included patients

F# 1 MANBENIRRZER

HiH }EE%%?. %f?ﬁ?ﬁ ﬁﬁ;i?ﬂ X2 F P
g, B 66.10 + 7.21 67.56 + 6.60 65.81 +5.74 0.837 0.435
S, (%) 101 (79.5) 31 (75.6) 34 (94.4) 5.242 0.073
R, (%) 100 (78.7) 31 (75.6) 29 (80.6) 0.296 0.862
R ILIE, 1(%) 22 (17.3) 6 (14.6) 7(19.4) 0.319 0.853
2 BUBEPRI, 191 (%) 36 (28.3) 12 (29.3) 14 (38.9) 1.504 0.471
O, Bl(%) 29 (22.8) 12 (29.2) 14 (38.9) 3.810 0.149
W, 51 (%) 66 (52.0) 19 (46.3) 23 (63.9) 2.497 0.287
W, 151(%) 49 (38.6) 16 (39.0) 11 (30.6) 0.842 0.656
BEAE 2 v 5241 (%) 25 (19.7) 13 (31.7) 13 (36.1) 6.267 0.072
SRR 161 (%) 83 (65.3) 30 (73.2) 26 (72.2) 0.578 0.749
LB (L), (%) 59 (46.5) 16 (39.0) 11 (30.6) 3.115 0.211

3.2. IeFRMEIFER

204 {5 5 PRI HEAT T 204 IRIMBIKSCIRBIEA, FATFIR IR 127 ], PHIASCIR 4141, TR S48
36 i, ANk CIRENEIIE 100%. Bl FAMEDL: 21 G F AR R IEE S M5 TR, k=
BRI AORE s FLAP PRSI AR 12 ), PASCEERAE S B, IR SCARR A 4 ), =z R AR T
AR ARAE I 227 TEGE 8 (P > 0.05). 84 Bl FH AT 7 X RENAR PSRN ERTE G 5K, I SCEE
. IRE SRR ST ERIE 5 5K A B i TIT RS ER4L(P < 0.05). ARRTHR A REEEMIAR IR AR B
ZEFIG AR X (P> 0.05). WL 2.
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204 ) B E AT AR G IR RBE U« B MM IR M CTA. S0 i SR 193 513 42 o4
R ER AR T, 11 1] 5 A S 4R I B4 (5.39%) (JF3AR S 4841 6 451, PHIA S 2240 3 451, R4
R IEARR DL kA MRIL Skl CT 67 W 26 51K J5 B U5 118 2 AR A 58 (12.7%) (FFIRSC 4240 14 41,
VIR SCHRAL 7 ), VRACAR40 5 6, P = 0.585), FARFMIMFELE 9 41(4.41%), (FFIALELU 441, MK
SCHRAE 34, VRA AR 2 6, P=0.865). ARJECAEAFARA . REMIESER AR ARG 4L A
WRAEFR = BTGt (P> 0.05), W& 2.

Table 2. Stenosis rate and follow-up results of target vessels before and after treatment
2. MMERTAIEIREERIEILER

ZagH 2 451, P = 0.814).

B }EE%??A mafﬁﬁﬁ /%fziiﬂ 2 . b
REGHAETRE 88.93+09.01 86.27 + 10.92 91.31+6.56 3.004 0.052
ARG AR 6.50 + 5.66 6.66 + 6.65 4.33+5.09 2.163 0.118

THNERTE S K 43 (33.9) 21 (51.2) 20 (55.6) 7.588 0.047"
ARJEHEAE, #1(%) 6 (4.7) 3(7.3) 2 (5.6) 0.411 0.814
ARG REZE, (%) 14 (11.0) 7(17.2) 5(12.8) 1.071 0.585
F AR RIFE (%) 12 (9.4) 5(12.2) 4 (13.9) 0.500" 0.802
A [F U FE E (%) 4(3.1) 3(7.3) 2 (5.6) 0.736" 0.865

*Ftsher HiPIMEZ %, P < 0.05.

3.3. BERSHEGR

RRRDPTRY], W SREARPIRARBRY WK A5 SN IR FAR 5 AL A

HR. W#*3.

Table 3. Univariate analysis of cerebral infarction

® 3. RERERH B ER S

2l et il x T i
g, 66.54 + 7.33 66.37 + 6.92 0.115 0.909
EIE, (%) 1(73.1) 14 (79.2) 0.505 0.477
2 BUPEIRE, 1(%) 9 (34.6) 53 (29.8) 0.251 0.651
i iR I 51 (%) 5(19.2) 30 (16.9) 0.090 0.782
WA, 151(%) 19 (73.1) 8 (49.4) 5.083 0.024*
XHANERE ST 7K (%) 1(65.3) 67 (37.6) 7.210 0.007*
B A 2 v 5 (%) 7(26.9) 4 (23.0) 0.059 0.808
SCHEN FREAE (%) 7 (26.9) 4(2.2) 27.078 0.000*
TEIRCHE, (%) 14 (53.8) 11 (63.5) 0.897 0.344
FFRSZEE, 151(%) 7 (26.9) 34 (19.1) 0.837 0.360
REEE, #(%) 5(19.2) 31 (17.4) 0.051 0.821
P <0.05,
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3.4. ZERRSTGR

ZRRFEASHRY, WA SCAREARP IR NERBE S 5K A5 INAEFE A A B S B B 2K
W% 4.

Table 4. Multivariate regression analysis of cerebral infarction

® 4 REREEHSEZEASH

OR 95% 1] {Z X Ji] r P

SCEEREARPERE G 2.842 1.157~6.978 1.044 0.023"

& 3.878 1.3664~11.010 1.355 0.011"
P <0.05.
4. Wig

FRAE 2 ] A AR 22 A s ik e is v T fa ma i e X T 2Bl Ik A FEFE KT 70% [ T R Bk
T 50%I A SR B, BB ARTHI[7]. 230k A IE )RR AR — B 1697 A s kB 42 1) 2 277 1
HEE MEN NERITHARRIE, FBIKSCZE TG AR ORI T S0 Bk = I e e B . Bl 5 3 24 1) I Y
SRR R AR B N A CAS HIFEARE RN KF#K, SAPPHIRE. CREST W45 A AFifEdE CAS i
THHE[8] [9]-

AN WKL ZEETEARNE R — TG T A, FASCHIA 850 e 2 Ve TR B — 2D 8 45 707 AR 4 NASCET
WHIE, ST IOREIR B ikl 72 B ERBE VT 6 4, BBIIKAAE (B8 # 50%~59%) [F 4 12y 12.9%,
BB 78 220 T 2R R AT s TR I B AR AN 2 R R T, B AR FAE 50%~69%
55 70%~99%¥] 2 E [ ix & R A2 3R N 13.6%5 20.2% [10]. AS4L%} 204 5125 5h fiksk 45 S 48R Jim g ik
1T 5 ERIGIRBE Y, TR RN FE R A 2 4.41% (9 191), S fIINEEBE R ALK 12.7% (26 ). AHF5E
VB NARS K9 ) A K S BE D7 85 SR BE 78, UEBH 1 S50 Ik S 48 BB AR T R A 8 R A= 1) P K BT 280 B %
Gt SORBIEAR RIS A AR T Z R 1) SRS ARRENS A RS IS SRR, (258 MR
IEEEH, MRS RS, MRk emtr, (SRR 2) SRR ARG, MBS
SR, T HSCAE R R B, RRE BRI ESCRRUE RS, BE R s AIRER .
il F 6 PR R AR i, B AIG T D B v 5 A rh R XU

SCHR N PR AT A SRR AR S K BE U R LA . EVA-3S (IE IR 14 7 S R A8 P R B
AR B M AN L5208 ) 45 A AT R I, KT 50%I1 FR AR 2 B 1A 28 52 SUATE RS, 3 SRR AR %
9 12.5%, KT 70%;5€ A FHAE BRI %, 10 SR A7 304 5.0% [11] [12]. ARHBEVI I & H 204 41,
B 1L PURA RN ERA, RN ERAT R AN 5.39%. R4S (1 J R 32 B S 4R BN 5 S 45493 i
B R TS I UL I B 4 A 9 R B 40405 5 L P T 2E SR RS IR FE R AL ARG O . 1R
P MO, EEEEERISCE, AP AR R G i BRI W, R AR PRI 535K,
PABA S U IR LI MR R SR 25 AT 2R 25l A SR SR I e A8 e A . A SRR, RIS
BRI T AE, BRI R, TRESIRS T CAS A G A [F 13 48 P FRk 78 R A AN TR [13]
[14]. AT F0 R IS IR MR BFNAR J5 TR SR 5 I BEBE 1R R A2 TC R AR DG 14 o« SIS0 R I PH IR S HR 40
FARA A CAS R ERTE 5 I Tk LU s TR SCRAH, % 8 5 B B S48 00 IR A L A, S48
NG ST S MG A 2 . S48 M BE A LE — 58 BT BRI P A 22 A5 R 3 O

EWRER, R AR, ERE. R IR S IR RO I REAN AT WA R S
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fikpe iz 3 CAS ARG KA MAEFE 1) fE e I Z [15] [16]. AHFFURIL, CAS A5 K AL WA BE [ A 37 fes K [A]
REWIH ARPSZRAERIE RS K SN BPESEREERA . B — D EEREREER, FFEL
T A Z BOPAGKIYE T 45 R AORT 7T, 3K T2 TR B a2 A R IR AL (1 — ML SR R R [17] . R
HSCIRNEREE SRR SRS BRI . DDRIBEE . BB mif . MARIER. SR T A A
SEIETAL S SERINEAE, RIS th 2 SRS YRR, LA A S A SR SO IR R . SCR A
PR 2 SRS AT . A2 vk 5 M RESE[18] [19].

BEXS DL ESAIRAR AR 5 CAS ARJE A AERESE R ERI A ZR, SRR T AR AL, 296 BRI il 5 5 2
TR R, EHEEGERPSEE, REBRATSIENERIERY 5K, RIS EEMN, &N
INFCRERZWI UL R AT IR 258, R e SR BRI R A, PRI RE AL A AR R, T RE 2 208 [ I
HiJE

KBTS R BRSBTS M5 IR AEE ) A e T W AR SR, RN SZ
IRENARP SR NERTE S5 Y KR AR5 R AR EEAE ISR R R . (HAWT FUMAEAE —E R R,  WnAHT
FONRIBE L EEWETE, B vl ReA7 ey, VP 22 Bt JCiR 3R, SEma it — 2D it . AT SR
Wb, SORWRSRE . RIGIRBEZE AN A BB, Wt—B o 2T F 2 8] — 2 R, ATRE g1 gt it £l
MIRZE . IR KREAZ tL BB U 6 AT FURE S 15 E A (5 IR I I 4518
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