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Abstract

Objective: To investigate the relationship between stent design and intra-plaque neovasculariza-
tion (IPN) after carotid artery stenting with contrast-enhanced ultrasound (CEUS), in order to
analyze the influence of stent design on in-stent restenosis (ISR). Methods: A total of 58 patients
who underwent carotid artery stenting from July 2020 to January 2021 in the Department of Neu-
rointervention of the Affiliated Hospital of Qingdao University, were followed up by CEUS at 1
week before surgery, 1 month, 3 months and 6 months after surgery. The stent design was divided
into open-cell stents and closed-cell stents. Then the correlation between stent design and IPN was
analyzed, and the incidence of ISR between them compared. Results: Closed-cell stents (N = 26),
open-cell stents (N = 32). During the period, 5 cases had changed from Grade 1 to Grade 2 in IPN.
There was a statistical significance in comparing with IPN grades of two groups at 6 months after
operation (P = 0.048). There was a linear relationship between stent design and IPN classification
(X2 = 3.834, P < 0.05), and that was a negative correlation (r = -0.259, P < 0.05). One ISR was found
in the closed-cell stents, and no ISR in the open-cell stents (P < 0.05). Conclusion: There is a certain
correlation between stent design and IPN after carotid artery stenting, while the influence of stent
design on ISR needs further study.
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1. 518

AN K SEE BTG A H HG ST SRR A J7E 2 —, SRTIARSG ISR 1Y I i 14 26 o 5 K 1 KUK
FE PR 32 QN 2 S8 T R 2 (1 B R IAI[1] . W UL ISR TR (ARG 2 4 ) EEA N TR E N
JREHE L e g IR [2], 1PN AR AL AL BOR L S A BB R I —, CIESE S ISR AHK[3]. CEUS
& AT RLAAS I IPN B TEBU BB EOAR, FEIGPR _EAE S TN ISR B 25 2B [4] -

I I A N2 P (RIS K 19 0750 28 2 B =R 282 P30, PRACL R, AT 3 22 0 T
BEAMREAR, TR > FER > XWZ, SR T BB  SE kAR5 ISR ISR 78 i o5 — € @ [5]. 4
W SR CEUS #RIS AR BT A I SC 3 530K IPN 15C R, BRI SO ARG ISR 52
2. EREAE
2.1 MIRMR

RUBETEGAN 2020 4 7 H 2 2021 4 1 HAET B R E BB ah 2 /i NRHESZ SCARIRYT 1K) 58 Bl s ik 4
B o I | TSR Z A U R A E SR SISl A IR 1R b v 6] 1 S8 K B A R P -
<BO%ANFEENZE, 30%~69% 9 HH R AR, T0%~99% N ELEIRAT, >99% N5ea e, Frey g AnTAR T =]
DEAR(100 mg/d)iEk £ St i% o (75 mg/d) 227> 5 Ko S NBRITFRIE D8 SCARAILERR (S N BRI AT FEARIN) -

P B TARA LA RIE 1AL 3L 6 DMIATH A K CEUS far . PFAl BTy 1Bk
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RO TUEREER, ARJEERHRRE VIS A — B IAARIE: 1) E B SO A7 T 0S8 sh bk 7 AL Bss
WElkkiEIG B, HEBEEA R MRS IR 2) 756 2017 FEHB KPR 2R M 6] S R BT
fiE: A REIRTESABN RS 835 TC QIR A AEIE SE>T0% L8 1 5 R AR i 50%: HEBRbRE: 1) Xt
BRI, SRR IEEE . ARENELLUR. WIIREAN A 2) SBIIKAR 45K 57 H BAEAE B fik
)z 3) BAEBAIBINKCIEE. AR EeEE R, B kX s H R,

22. UE{EFHZ*

1) {x# 550 A Philips 1U22 LR (2 S EE A IZH, 9L LRk, Hi% 5~10 MHz, X &
FHAT R ) CEUS K, R ar AR S E B RFFAAL . 1 #E SonoVue & 577 (KR Bracco
nl), BT CEUS R LA 5.0 ml AE 3 £ /K 3755 25 510 B AR Bl 4% .

2) R A A

SRR BUMEM, SO, PRI, BANLEA, SR 4R 5 R 6 2 5 8 i g S i
2, WA AR . BOR ST BRI S P al M. BEER ] 75 R A Gray Weale J774[7]:
| SR/ E R RS 1| A TR E SRS, DUREE Y, SEETR < SEEREAT 25%; 1A
R R R, PR DAE [, AR B XA < S BEHRTAN 25%; IV ¥ s R AR VT
Z LB (2R B 25 5 CEUS EUEITEME AN ST

3) CEUS #&:illl

PE U A b, DASBI KD s B SR AL, Ve G s ia, MbkHE%k 0.08~0.10, 3%
FRLN 95%. Z0 IR IR FRER K TV 1.5 mliE 23R, BEEINE 5 ml A2 B SRk s, WG VR St 52 77 B[R]
THI, RS AR T R IE SO AR A B MG > 60 s, A REFRIIR B D 55 52 WL 52 A R, PR
HEIESH 1 mile ik G BRHEE I R 5] 2 AR 2, ROR ST 1 O S0 S AR R /K ELI R HIAE 3 s
W. BETHEES, B0 30 58, Fra BENHETEIER B R ZLERE .

4) BHFEITI

ISR & X 937 B A S 4830 %% 3 mm S5l NS 2 R > 50% [1].

CEUS 3R 40 40 8 S0 7T VAT VPA, 5T 3R E N ot 00 07 B R 3 s F2 FE kA7 70 44 8] B4
B e A0 s i ey BT SRR AN AN s I B R 0 1 4 SR BA DEHAZ O AN DR N )2 S 2
oo AR TR BT B 2 AL FERHER A 3 ) 43 B G 7 AR DT 6 63 I DR SRRk B A B G 7 45 RN NG ), 5
PR WA—S W BRI AT FIW, HFREBMGE 4R

2.3. GeitEAE

KH SPSS 22.0 rit#ift, fF&IESATHITHEIRILLX s Fon, AR LEAT t i ARFEIES
I AR IR TR LAY A3 AL IRIEE M (Pas, Prs)3oR, ZHIFIELEAT Wilcoxon FRAIES S TR DU R R,
Y 1a) L AT X2 AR I R, Fisher #056; 254¢ ORISR Friedman #6856 ; AHCE /0 # K H Mantel-Haenszel 77
K5 Pearson AHC/rHT, LA P <0.05 NZEFASFFEE L. 2 AL A RHE AT IPN 7328 45 55— 5
PERTI6K ] Kappa £:36:[9]: Kappa < 0 NEE—#ME, Kappa < 0.4 —8(1E##, 0.4 < Kappa < 0.75 —3%
P—%, Kappa>0.75 —S KT .

3. R
3.1. —MRFERIELE
58 {3 28 B NI 100%, it 41 4, otk 17 6, 4ERS 44~83 ¥, F1(65.83 + 9.32)% . Hr
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LW

Wallstent (Boston Scientific, 3&[E)SZ42E N 26 #, ZIANFHA A4 ; Acculink (Abbott, EE)Z4LE N
32 ML, WINTFIRCZEA, AR AN EIXZE 58, “FEBEVRR](6.10 £ 0.52) A . PIdLE—REH Rl #i
BIKBEHAFAE . SCEURE m KBS 6 S H IR 1500 b0 36 22 5+ (P > 0.05), W% 1.

Table 1. Baseline comparison between the two groups
1. PEBERLLER

B YN PR S 42(26) TP 4(32) tX%Z 4 P{H
PRI, B, %) 18 (69.2) 23 (71.9)
YER(Z, B, %) 8(30.8) 9(28.1) 0.0 0.826
FEW(%, X+s) 63.65 + 10.13 67.59 + 8.35 1.719° 0.195
BMI (kg/m?, X +5) 23.45+1.98 24,51 + 2.60 2.297° 0.135
LR %) 19 (73.1) 22 (68.8) 0.130° 0.719
BE LRI (11, %) 12 (46.2) 20 (62.5) 1.550° 0.213
O (], %) 10 (38.5) 14 (43.8) 0.165" 0.684
R S8 (1], %) 13 (50.0) 15 (46.9) 0.056" 0.813
TR L (], %) 10 (38.5) 12 (37.5) 0.006" 0.940

TG (mmol/L, X+s) 1.61 +0.57 1.13+0.46 3.084° 0.085
LDL (mmol/L, X+s) 2.22£0.52 1.87 £0.73 2.906° 0.094
M mmol/L, X+s) 5.82 +0.66 5.92 £0.73 0.994% 0.323

HbAlc (mmol/L, X+s) 6.36 +1.17 6.52 +1.05 0.242° 0.625

Hcy (umol/L, X+s) 15.10 + 4.07 14.42 £5.19 2.197° 0.144

Bk BT
PR (B, %) 4.895° 0.180
I 7 (21.9) 7(21.9)
I 10 (38.5) 9(28.1)
1T 2(7.7) 10 (31.3)
\V} 7 (26.95) 6 (18.8)

PeAE LT (%, X+5) 79.65 + 8.19 82.81 + 7.84 0.261° 0.611
BEHKE (mm, X+s) 17.05 + 4.67 16.89 +4.13 0.492° 0.486
BEHUEE (mm, X+£s) 3.78 £ 0.60 400+ 0.63 0.323° 0.572
YHE XTI, %) 0.003" 0.956

Vs 14 (53.8) 17 (53.1)
) 12 (46.2) 15 (46.9)
SR E [mm, M(Pys, P7s)] 27.5 (25,30) 26 (25,30) 0.348° 0.728
THEA(mMm, X+s) 7.31+1.26 6.88 + 1.13 0.289° 0.593
BE15 6 N HIRZGTE L], %)
NN TS 21(80.8) 24 (75.0) 0.275° 0.600
LMES 20 (76.9) 19 (59.4) 2.005° 0.157

E: BMI: R5HESG TG: Hih=PF8, LDL: R#FFEAGEM, HbAlc: FELIMZIEF, Hey: [RHFEMER, * 8 t
i, "R XM, *AZ 1.
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3.2. F¢A CEUS &5 8LLE:

PRAH FEEAE |1 SRR o8 21 1PN Bl 17 TR 201 5 491 IPN S8 0R AR, 508 1 Radi e %8 2 2%,
IR SCHRAAEAR G 3N KL LB, RJE 6 A H KI 3 61 T CBEHLAEARE 6 A H K 1 6. H4H IPN
SERIBAERAT LH ARG LA H K 34 A4ttt 52 7:(P > 0.05), ZEAR 5 6 N H A Gt i 225 (P < 0.05).
L 2 A 1.

£ CEUS #\F, 2 ZMAEINA R —B a4 5w RAT 1 )8 Kappa %%t 0.826 (95% Cl:
0.636~1.016), A J5 1 1> H Kappa %% 0.888 (95% Cl: 0.737~1.039), RJ& 3 > H Kappa %% 0.759 (95% ClI:
0.577~0.982), AJ5 6 1 H Kappa 5%k 0.826 (95% Cl >4 0.636~1.016), Kappa ##(¥ >0.75, #i# 2 %
FEEITXS IPN S5 25 ) — B E A AT

Table 2. CEUS observation before and after operation in both groups
52 2. WLBFARATG CEUS MEBLER[BI, (%)]

I} i) RAT 1L AN R 14 H Rig 34 H RJF 64 H
IPN 14 24 1% 24 1% 2% 1% 2%
¥R 28 20(76.9)  6(231)  20(76.9)  6(23.1)  19(73.1) 7(26.9)  16(615)  10(38.5)
JFER7Ze 28 (87.5) 4(12.5) 28 (87.5) 4(12.5) 28 (87.5) 4 (12.5) 27 (84.4) 5 (15.6)
X? 3.90
P 1 0.319 0.319 0.193 0.048"

FE: IPN: BERPGHTAEILE R, “HSEE
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Figure 1. IPN observed by CEUS after carotid stenting. A. IPN Grade 1 after closed-cell stent; B. IPN Grade 2 after
closed-cell stent; C. IPN Grade 1 after open-cell stent; D. IPN Grade 2 after closed-cell stent (arrows show enhancement)

1. BiEhhkX 2 ARG CEUS ME IPN. A AL ZEARG IPN14%; B ARAMZEEARE IPN2 4&; C AFHXZEREG
IPN 12%; D AFFIRZZEARIG IPN 2 K (Fi Sk 1E58)

3.3. XML

X S BB IPN 2 AT AR 24T, 45 R S 28 8 S IPN 25 5 AR LR M R (X® = 3.834, P =
0.047), HEMAHI(r = -0.259, P = 0.021). RIJEES4NM AR, 1PN SE90BAIK, $&7R AR S48 ] B
2 HIL IPN.

3.4. FEARE ISR Z5RELB:

5 B R P A S 2220 B 1 51 ISR (3.85%, 1/26), JFHA R A LI ISR, B ISR L= R LR it
22 (P =0.448).
4. g

VRN I 45145 e BN B AR B B, ISR =5 AR AR P R A % i % =6 9P g St BT R, T
I FE AL 24 R TR A IR A, TR ISR 32 2 p i A A I3 AR 51 kS [2] o BEAE T 90 0T A= PN S 2 T
MUSBE A%, BRI EE S 2IEMDE, 1SR 5Bk I R34 M T2 BCH 53], 1PN BN
R RIARE, B NE NI, RUERSRFSEAELE, ERVEAME T N A K7
SSRIBCTARE IPN, — 7 THORZL40H . BRI S TR R At B R NI TE , 23k 3 kR 1 s 4 14 B
PR RA—THANE N R ARREEARE, BlettEm, B5FEKPHRN N, LRI,

DOI: 10.12677/acm.2021.1111764 5182 I IR = =23t e


https://doi.org/10.12677/acm.2021.1111764

LR E

SR B AR T, 51D I B A5 B A 2E[10]. CEUS 3BT A 1PN 1R 51 55 515k, Al R VAl B 5
16 ST PO AT SE SR A PR A ABFR B | 1 RBEE b W %2 8] IPN, X 5BEEAE Sun 25 AR5
g 1],

ISR ZZ FhIK R MIREI, R PEA. BEIRM CHHIESSE ISR BRI R[] [12], SR 6T ALk
THERM ISR HETMICE R . IR WS ) KR PIELE, REsEareE, (A TRFLIAR, 5
T8 RO HRE T s PR S 2R AL B R, AT BRI B 1) 5 H , (R LRIV B AR 1) 3% A B S 3,
G455 L P 5] o i T3 WG 257 2 A, Alparslan 25 [ 1318 78 & BT 3R 32 28 56 25 5 1 B ISR T Megaly
L1212 R DT ISR FIER R 215 H R 3285 A4 ISR XU 5 k. ASHIF 7045 SRR FIFR S 2841 ISR >
FEIRCEEA, SRR AT ReAE T M S A S A i A /N, MEREIAR K, B8 25 2 4 40 L P B, 2 A 8
PENE KGR AE RS A=, A I T SO 3G I . AR 9 45 SR AR RAIE T IX — R, SCRTTS IPN fRTEZR
MR, HEAMK, BP0 SEAMMEA, IPN 0%, R EEnT /e 5 HELE & 1 i
o HHAARE ISR ZER LSRN, XA RESEARR /N K.

KR FAFAE—ZRIRYE: 1) A7 T OariEtEm e, FEARER N, BVl EA 6 A~ H, ISR
{14 W 0 AT e e R (R I BE T s 2) ISR TR B R AR RUE B, AR e i — DR A

R EPTIR, SRBH S HBKCEEARE IPN fRE—E A SSME, CEUS ATEASR At IPN 15400, (H2A
[ BET I SCHEAR G ISR HI LR v 75 st — 2D FF R 7T

SE K
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