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Incidence and predictors of calcified plaque in stents in patients with

restenosis after drug-eluting stents
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Abstract Objective: To investigate the incidence and predictive factors of calcified plaque in stent in patients
with restenosis after drug-eluting stents. Methods: The consecutive patients with DES-ISR undergoing optical co-
herence tomography(OCT) examination in the PLA General Hospital from January 2010 to March 2022 were en-
rolled retrospectively. All lesions were divided into calcified and non-calcified plaque group according to whether
there was calcified plaque formation under OCT. The clinical indicators, intervention-and OCT-related data were
collected, the differences between the two groups in clinical data and lesion characteristics were analyzed, and the
independent risk factors of calcified plaque in the stent were analyzed by multivariable binary logistic regression.
Results: 230 DES-ISR patients with 249 lesions were included. Compared with the non-calcified plaque group. the
calcified plaque group was more common in men(100% vs. 79.6%, P=0.030), the interval after DES implanta-
tion was longer[8. 25(6. 00, 10. 25) vs. 5.00(2.00, 9.00), P=0.006], the lesions showed more diffuse(61. 5%
vs. 36.3%, P=0.041) and longer in length[31. 3(21. 3, 36.5) vs. 22.3(15.0, 31.4), P=0.003), and the in-
cidence of and the thin fibrous cap atherosclerotic plaque occurred more frequent(73. 1% vs. 27.8%, P<C0.001).
Multivariable binary logistic regression analysis demonstrated that higher fasting blood glucose(OR =1. 14, P =
0.007), longer duration of ISRCOR=1.17, P=0.001), longer lesion length(OR=1.05, P=0.009), and no st-
atins(OR=3. 46, P=0.024) were independent predictors of calcified plaque in DES-ISR patients. Conclusion: In
this study, the incidence of calcified plaque in stents in patients with DES-ISR was 10.4%. In addition, no statin
using, higher fasting glucose, longer duration of ISR and longer lesion length were independent risk factors for the
calcified plaque in DES-ISR patients.

Key words in-stent restenosis; drug-eluting stent; optical coherence tomography; neoatherosclerosis; calci-

fied plaque
584 8 X4 (bare-metal stent, BMS) A L., 1 M&5FHF%
25 37 28 (drug-eluting stent, DES) 19 5 i 78 1.1 X%

2% F R 3l Bk A~ A8 97 (percutaneous coro-
nary intervention, PCD) i 8 & 1 J& 81 T B 47 1 Il
PROFIILAS 15 5 s 5 R . (RO S 40 Y R % (in-
stent restenosis, ISR) f & = R AK R ¥ 5% ~
1026, BFFE R B, 4. 2% 1 ISR 5 48 b 47 76 45 4L
2595 Ccalcified nodules, CN)™T — T #F 78 W, 1
T1E DES B A 2 4FJ5 . B8 76 ISR i 42 v & B
CNM L AFTE 228 9 45 1k BE B 1) TSR AR 35 76 I K
ANTELE., Jihh. 5 EA LB ISR % A8 A
L A7 AR5 AL BEBR 1Y) TSR 5 48 A 58 i 1) 5 A2 f 32
WmEME LR . B LS L BE S B A543 2 52 i
ISR & M5 19 B2 R . {3 X T DES-ISR i 4=
PALBE Y &R 48 5T B 0. Ot A T B 2 R
(OCT) &= HA W& o HE 7 09 L8 N SR ER S A
Mm% N # 7 (intravascular ultrasound, IVUS),
OCT FR G845 HE w5 ISR AL 45 1k B He (14 T2 25 45
fiES), ASCHfEE i OCT M B DES-ISR M # %
BN BT AR A BB Y e A R RORE DG TN R 2R S Il
JR ISR & SRS B BiG S % .

EN TSI R NN TE SRR =2 d 30/ PSS /N
20 2010 4E 1 H 2022 4F 3 A T BN RS &
Epi#52 OCT ¥ & 1 DESISR B, ISR & X
RO B ETE PCL S 51K &2 A 56 iR 3l ik Get Jiko
T 5B A B ST AN K HT S v 5 mm J LN A IR
AR =R A S 50%,

HEBRARE . © OCT Bk I 45 i 52 1% o i 45 22
MR QIR IR AN A S TR ATZEMNERE ;O
BMS-ISR 5. A B HE B TARET 1 d #52 B
P/ BT R PEAR 100 mg . @ IkA% T 75 mg B0
1 5 1% 90 me) MG YT, H T ARHI 2 E T R AE
[ A5 . Ao C 38 o v BN R 0S5 B B 12
HMERSHE TABRFA SR ERES.
1.2 J¥

vl Jost P4 1 WSO BT A RR 3 R £ RL RN T R RRAIE
ORL, FRZGORMU AT ARRY R B S R OB PR
1o B ILAE A5 5 T R R AE BF R 4 8 o ek kil A 1
.77 81 (quantitative coronary angiography, QCA)
I 728 43 B K o3 A FE ARG 4



S PE L AF . 25 W M SR S BB A R SCAR N R AR A AR BB B e A AR L T TN R

e 356 « ZHANG Xi,et al. Incidence and predictors of calcified plaque in stents in patients with restenosis . ..

FT A B8 0 e Tk 5 B R 2 4% B A TE
AR R B AR O S8 B A0 B 2R (QAR-
gio XA software; Medis Medical Imaging Sys-
tems, Leiden, Netherlands) #4757, 43 87 . ISR |9
A5 1 5 0 A% B Mehran 43907 9 k- 40 A B AE
R Ja kM (RO <10 mm) 5 5 BetE (K <<10
mm AR Z AR >5 mm) ; K8 (K =>10
mm) .

1.3 OCT f#r K I#4 53 Bt

A FE R AR S OCT R4 R4 OCT K
% (C7-XRTM #; ILUMIENTM OPTISTM OCT
Intravascular Imaging System; St Jude Medical) .,
IFHAREEMW 2~3 4 A G IR EAE, R AR A
FEHOR PRI B B 18 mm /s, ERE B 180 Wit/
so AE I FIE PERDG2E A T W2 0 o2 i 2 44
A 1 Pk ar W2 N D B 2 BPF (St Jude
Medical) B Z&HEAT , A AT 0T I 45 38 52 45 2R TG I7 5K
WEANHIE . 4 2 44 W58 01N 7 WA 3 B, 228 H 4
3 AN LR IAL . B, 2 AMEEH Z —FEWTIR
AL 4 N HJEX A OCT EMS H R 47 ¥R AL . DA
PEAR WL 2575 20 W8 A6 P JRRR AIE B s 80 A 00 ¢ 35
A g 25
1.4 EX

XT3 it R A2 i 2 25 8 T Z (B B OCT B LA 1
mm A 8] B AT 50 B FEAR AT BOE R I ISR Y
AR HE 249 AT A Ay 2 8 B ) i 78 R AE

TEE o3 A b B AR BB e SO 91 51 i A
5 R B X B JB B e 3R I A [ R k1
PE AR . 7R R BT i R K Y 8 R R
I R NE BT o 7 fe 08 &8 53 Wk e /N £ 4E W S 2,
SZHR N BT A B ik ks A A 4k (in-stent neoatheroscle-
rosis, ISNA) 72 Xy Jig J5t sl 45 4k 57 A= 9 et . 7
OCT B H 3 21 2 W (27 4 R 9 )8 <<65 pom)
4 % 7 R B 11 BRE B ik Ay T 2T A4 1R o8 R 1 Tk B e
T A PR 20 i i SO OCT MR i S 5
588 0 U P ASOIR B AR AT IR S5 4L L 38R AR SR S B IR
X385 T8 B R 52 BR TR 2F 2 0 IR
Wil A PR 2P E SO AR BT B B 1Y) 2F 4
W 322 2 1 v DRI, 20 T R R P B 5 R I A 1) A0 B
& B, AR PR A 2K A L ISR 1Y 2H AR Z5
o3 R OGP B A1) L 5 B CF s kP ek
7S FIAS ) 14 5 1] 80S ARe ME ) L 43 2 O 2 PR LR
[l A7 AR AL ) 8 26, 78 OCT EIf& L s ml
B 5 e, (R ] BT R MR A, RO E 7R
OCT K& L MFR-EN A2 50~300 pm . f5 5 ik A
N2 BRI B 23 T RS54, AT DLAE 24~ 3% 2P g0 b
WLEEH T S AR RE AN R Sk JHL 2R TR AR 46 i
SR Z ] PR R KT SO R B LR A ) R

FE R RN SR RS 4 A e/ S HR T AR
55125 245 s 1w ALY LA <<0. 87,

FE T AR A H A RN GRS
A I R — B/ NVE IR T RD /73 555 45 15 1 R
X100 Yo » 3 vt A2 Ui 2 25 45 16 TR 8 R AE 10
mm 77 B PN BT st R 376 g A s T AR B R R4
XS A T AU (.

1.5 Ziit2fhbs

B 20 BT 248 1] SPSS 13. 0 84k #E4T , 8o
BHLLF (00 KRR R R 7 K 5 58 Fisher ¥ B #E
B o8 ) AR 1l G i R S (TR SR A el A
K X +S PEATHEAR 4108 e R FH IS REAS ¢ K
X TFAMFEES MR ERH M (P,
PR, A LERHBMEGR. T HES
DES-ISR 4= 45 1k BF He A 5¢ 19 A8 &, o 5L o-
gistic 47 P<<0. 05 AR AL A2 lo-
gistic 4381 24, LUl 28 DES-ISR 8 A4 85 1k B
ek Ammsr S H &, P<<0.05 NWERA ST
2 HZR
2.1 BERELTOR S FARRHE

2010 4F 1 H—2022 4F 3 H , AR ALA T
230 il DES-ISR H & & 249 4b ISR /4% . b1 34 7E
AT OCT WAL R A O . WAARBER B B H
SEAERS S (63,1410, 4) %, 81. 7Y M H 3y BB 1k
(188 #i) . BRI (100% vs 79.6% ,P=0.030) &
HE AR [8.25(6.00,10. 25) vs 5.00(2. 00,
9.00),P=0.006 ]}, 5 b B He 2 15 9F 55 1k BE He 4
BT R FARIFME R R 2Z R LG E
X (¥ P>0.05), L3 1.2,

2.2 AR OCT 43 #r

55 R 45 A0 B e 41 A8 5 A EE L A5 AL B B 4 BB K
TN ka3 A R AE Sk R 18 PR Y B T 5 (61. 5% vs
36.3%,P =0.041), 9 A8 K B H K [31.3(21. 3,
36.5) vs 22.3(15.0,31.4),P=0.003], TCFA (¥
KR E(73.1% vs 27.8% , P <C0.001), H 2% &
BAS I FE N LR 3. Ha OCT &t e i1k
B 7 5 Ak BE B 24 5 3F 85 1k BE e 4l 2 [R) 22 R B S it
2.3 A AL BT T R

X} DES-ISR 7 A= 45 4k B B i Fi ) (K £ 2647 T
HHE ZKNZE logistic 08T BB E it P<
0.05 WHZBEMAZHNZ B4, Z5HREH
KALZMIT K5 YIH I (OR =3.46,P =0.024) ,
23 i B = (OR =1. 14, P =0. 007) & K 1) ISR
KEMK(OR=1.17.P=0.001) f1 OCT E#% T
KRS K (OR = 1. 05, P = 0. 009) /& DES-
ISR Hr A= 85 AL BEHe & A a7 fa B N R . WLk 4,
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Table 1

=

1
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Comparison of basic data and postoperative medication between the two groups

FC%) X +=S.M(Py ,Pys)

i H MR 230 ) FALBEHCA (24 ) ARFILBELA (206 B Z/1/y? P
FE /% 63.1+10.4 65.3+9.9 62.8410.5 —0.289 0.197
5k 188(81.7) 24(100) 164(79.6) 4.698 0.030
o IR 141(61.3) 17(70. 8) 124(60. 2) 1.026 0.311
W IR 108(47) 14(58.3) 94(45. 6) 1.392 0.238
1= g I AE 67(29. 1) 7(29.2) 60(29. 1) <0.001 0.997
PE B DI RER 4 7(3.0) 2(8.3) 5(2.4) 0.158
0TI REA 4 23(10.0) 4(16.7) 19(9.2) 0.625 0.429
5 Ik 55 B B Al AR 0 0 0
2 A 109(47. 4) 12(50) 97(47. 1) 0.073 0. 787
WEAE 25 52
il ] PG Ak 219(95.2) 22(91.7) 197(95.6) 0.127 0.722
AR B 157(68.3) 14(58.3) 143(69. 4) 1.219 0.270
B T 1% 56(24.3) 3(12.5) 53(25.7) 2. 042 0.153
7T 2 202(87.8) 18(75.0) 184(89. 3) 2. 892 0.089
25 & 1L H% / (mmol /L) 5.8(5.0,8.3) 6.1(4.8,9.7) 5.8(5.0,8.2) —0.582 0.561
iR MR & A/ (mmol /L) 1.8(1.4,2.3) 1.7(1.2,2.2) 1.9(1.4,2.3) —1.089 0.276
x®2 MARTHIERTERKER S

Table 2 Analysis of pathological characteristics and quantitative coronary angiography in two groups

198D s M(P s Prs)

B gE| Mk (249 D B BEHCA (26 B FEFSILBEHLA (223 B Z/t/y? P
B 1l 58 0.579
il 162(65. 1) 19(73. 1) 143(64. 1)
[ i€ %2 34(13.7) 4(15.4) 30(13.5)
A7 5k ik 51(20.5) 3(11.5) 48(21.5)
HoAtly 2(0.8) 0 2(0.9)
95 A5 FEAE 3.516 0.172
A3 144(57.8) 12(46.2) 132(59.2)
o 16(6.4) 4(15.4) 12(5.4)
o X 89(35.7) 10(38.5) 79(35.4)
ISR & A i K /4E 6.00(2.00,9.00)  8.25(6.00,10.25) 5.00(2.00,9.00) —2.759 0.006
ISR Y mehran 43 % 3.045 0. 385
1 88(35.3) 13(50.0) 75(33.6)
ii 72(28.9) 5(19.2) 67(30.0)
I 73(29.3) 7(26.9) 66(29. 6)
v 16(6. 4) 1(3.8) 15(6.7)
TR i
$ 25 K BF QCA/mm 11.3(7.9,15. 4) 9.2(7.3,14.0) 11.7(8.0,15.5 —1.321 0.187
2% 14 QCA/mm 2.7(2.3,3.D 2.8(2.2,3.D 2.7(2.3,3.D —0.278 0.781
/NVE B E A QCA/mm 1.0€0.7,1.3) 1.2€0.8,1.6) 1.0€0.7,1.3) —1.597 0.110
HARPAER QCA/ % 62.0(50.7,74. 1) 54.9(47.2,69.3) 62.4(50.9,74.7) —1.607 0.108

£33 WAHOCTE

BREMSH

Table 3 Quantitative and qualitative analysis of two groups of OCT

BICY%) s M(P s s Prs)

SH Js NG ¢ 5 A B B 21 3!5%1@{3%@ 2ty P
(249 1) (26 #) (223 i)

JE T B

6 ¥ 2 2% 45 BUE B A OCT/ mm® 5.4(4.1,6.7) 5.0(4.3,6.2) 5.4(4.1,6.8)  —0.299  0.765

MBS ZTBEEREEM OCT/mm? 6.8(5.7,8.2) 6.5(5.8.7.9) 6.9(5.7,8.2)  —0.322  0.747
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S H JEUN ¢ 5 1F B B 21 A 45 1k BE B 41 2ty P
(249 1)) (26 i) (223 i)
/N E R OCT/mm? 1.9(1.4.2.7) 1.8(1.4.2.7) 1.9(1.4,2.7) —0.492 0.623
e /NE A OCT/mm 1.5(1.3,1.8) 1.5(1.3,1.9 1.5(1.3,1.8) —0.501 0.617
Fe/M L HE A OCT/mm? 6.6(5.4,7.8) 6.8(6.0,8. 1) 6.5(5.4,7.8) —0.899 0.369
/N EHRER OCT/mm 2.9(2.6,3.2) 2.9(2.7,3.2) 2.9(2.6,3.2) —0.386 0.700
Fe/INVE AL BT AR T AL OCT/mm? 4.5(3.0,5.5) 4.7(3.2,5.7) 4.5(3.0,5.5) —0.593 0.553
/NS Il AL OF B8 AR IR R B OCT/ .
. 0.7(0.5,0.8) 0.7€0.5,0.9) 0.6€0.5,0.8) —0.561 0.575
%628 K B /mm 22.8(15.5,32.7)  31.3(21.3,36.5) 22.3(15.0,31,4) —2.951 0.003
WM T/ % 67.2(58.5,76.7)  70.5(55.0,78.1)  67.1(58.9,76.5) —0.216 0.829
&M BT
PN B 348 i 24 78 3.081  0.214
S 142(57.0) 19(73. 1) 123(55.2)
E)ig 57(22.9) 4(15.4) 53(23.8)
g3 2 50(20. 1) 3(11.5) 47(21. 1)
9 kb 43 AT R AE 6.395  0.041
Jay kb 57(22.9) 3(11.5) 54(24.2)
W B 95(38.2) 7(27.0) 88(39.5)
Wi 97(39.0) 16(61.5) 81(36.3)
T 18] WO 0.266  0.606
[ 88(35. 3) 8(30. 8) 80(35.9)
1% 161(64.7) 18(69.2) 143(64. 1)
B He 1 24 42(16.9) 3(11.5) 39(17.5) 0.240  0.624
YRR AN 4 7(2.8) 0(0) 7(3.1) =0.999
HBLNEREAN R 17(6.8) 1(3.8) 16(7.2) 0.051  0.821
TCFA 81(32.5) 19(73. 1) 62(27.8) 21.746 <<0.001
L0k 200 i 2R 4 94(37.8) 11(42.3) 83(37.2) 0.257  0.613
(eI 67(26.9) 11(42.3) 56(25.1) 3.501  0.061
Jg JoT B e 187(75. 1) 19(73. 1) 168(75.3) 0.064  0.801
K Ne oA R/ 300(208,360) 320(184,360) 300(207,360) 0. 606
QIR E 32(12.9) 4(15.4) 28(12. 6) 0.010  0.922
& 4 Logistic B34 17
Table 4 Logistic regression analysis
-~ LR 2 EASESRii
OR(95%CI) P OR(95%CI) P
AR 1.02(0.98~1.06) 0.432
W R 1.65(0.72~3.75) 0.234
12 M DI REAS 4 3.66(0.67~19.75) 0.135
A Bl ] DG Ak 1.78(0. 37~8.58) 0.475
A 3 A% B 1% 2.51(0.73~8.68) 0.146
Al FH A A TR 1.40€0. 60~3. 23) 0.437
A FHABTT 2 3.06(1.16~8.02) 0.023 3.46(1.18~10.11) 0.024
75 15 1B 1.10(1.01~1.19) 0.033 1.14(1. 04~1. 25) 0.007
1% B2 i 25 I8 [ e 0.65(0.35~1.23) 0.188
ISR &4 & 1.17(1.07~1.28) 0.001 1.17(1.07~1.29) 0.001
w/NE EEAR 1.78(0.89~3.59) 0.105
o /N T AR 1.12€0.75~1.68) 0.586
/NEBEER 1.36(0.44~4.13) 0.592
9 AR K 1.05(1.02~1.09) 0.005 1.05(1.01~1.10) 0. 009
B He 1 24 0.62(0.18~2.15) 0. 447
SR REAN R 0.52(0.07~4.07) 0.531
[ W 4 i 2R 4 1.24€0.54~2.82) 0.613
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AW 5E 1B A3 B T A8 Thuy DES-ISR B 1
FELR R T ARERE K OCT $RAEBCHE , R ATT R
Al ISR B . 3 AR 5 b BE B 9 R A RO
10. 4% . SAEE5 b BEHe 4] g A L L 45 1k BE B 2 R
FRPEE L 0L, ISR KA K 8K i AR K BE T K
Z N % logistic [1H 5 #7 /R . K ) ISR %& A
K R AL TT 2253097 25 8 IS T+ LB
g A8 K E & DES-TSR AR 35 32 48 90T A= 45 {3 e 1
GLRYAEN AP

5 A9 72 18 AR /T PR A HE B O s ma R SR
FA % 54k L 38 It K e KURS: PR I 4 A 9 AR 1Y
PCI & A IR 2 o e Bk Bk i F AR 22—,
55 77 E 5 AR AR R S Y O — A T R S 4R R
B A R B B SRR Y BR AR Y R
B 7E 10 Y01 TSR 9 2% v & B4 Ak 1 87 A Y B
X5 A BF 5T BT 45 R S A S AR BE B Y K A RO
10. 4 Yo AHL .

TE— T8 3048 P85 10 9 A8 1 2 A 5 R
K B 5E o L & B ek e 55 P TR DL L H O R A
R VB IRESFIR RN ZE U . et S B 2R
ANFREE D AR 5T B A BE B 2 ¥ Ry B L ax ]
RESE M FEAR /N HE R T B L EE S
KM SR NS AR I B, oK R T RE T R AE AR 1
HIF 5 IE B 52 28 P A A5 A BB 1 v ) 2 S

SCHR PG N B A Ak £ 5 i PCT 3 2 W S 23R
ok . T 2R 20 e 3R 25 AN RN L TR e & B4 Ak BE
B i) & 6 PR 28 I % R A7 R0 T, 6 R AR
A5 Ak ) ISR BB HA W AE IR R B . 4ok,
i F DES & 1/ (47 14 515 25 1 & 30 ) T 7 % WL 40
Jid i 48 A=, DES #f [ BMS Y ISR #& & A= R A fr
TREN H ISNA () & FH T, ISNA S i
SCHRI ORI AS B A I R 25 R 1) v 7 D PR
B NS AL ISNA 1Y 8 24 4y . i &
B, 313 4b ISR 5 4% 1, ISNA 1) & 4 % h
47. 0%, [F B IZ AR 58 38 ok 2 & logistic 43 H7 i w
PCI & ISR & 4= WK J& ISNA & A= % 0 ~7 151 ) B
RO 5 — T AT R W S 40 P B AR o IR A Ak 1 &
A5 SR AR ] S IE ARG, R E A 1 AR
ISR [ 4B AR 54k 1 & A 0 s it A
B 1 AR & ISR H R G4 B AR
1] <<1 4F) &/ ISR B 2 R I K & & I B # A=
P TCFA B A i 38 1 LA B B 22 (1) 5 Ik 40 i
2V T I 200 R IR PR A% O AT & AR R T I B R
SUREE AR A 5 1Y 25 R ARAT .

TiAh, BE B 5T 4R R R 2 32 A 7T 2R 25 4 1k
ACEI/ARB KA YNRIT B EHE Y THEZX BN K
Az g PO AR A AL L A O 0 22 R A T
R IARHEZ AT 225 VIR 97 e 0% 15 w7 A 55 1k B

Az AL BE B 1) e B PR 2R L AR B B i N B
e I 5 | A B A e ik 4 A Y 2 A O PR T
AR ML AN R - B S, b T DL A i S A
K NF-xB (038006 , 38 Jinokz 40 - 5w 40 i 45 75 o)
i QPSR 0/ R S O I Y
R A2 B Y A0 IR L 5 T & RO G
1A BRL T 14 0 W o 0 B Jok 0K R RE Ak 0 B R &
JRT A S B ik ok AR Ak e AR R AR Y
S 40 DR 1 R0 AR 41 M- I 0 7 A A L A
UEFA BE 0% £2 U I 40 8 P B A R A 3
e, SAh  BE A B A AF AT IE B i A S AR T it
T2 5 B0 W AR A AR L, 32 32 2 AL O 4 L
H R E 7 56 KBS A6 b Y T A L, AORE T
F1 A0 A 28 (T0)-6  ijogd SR 88 T - CTNF) 45 Be 65 175
1= O = = o - | = - N |
R v IR AT DA S B E R . AT 51 R i A A
ABT R 0 ol BE AT RE R 7E A2 E B Bkook RE
i £k T B A ) st 12 0 T 366 o 5 Ak L b BT R 3 i
P2 E B BT 518 1 45 AL L X — i FR PTRE S
AR5 | S S 48 P B AR A AL AL . A BIE 5T 05 A — A
KRB Y] OCT FHRAE K JE K F AR L5
el W58 T 2 736 BB FA VIR A K E SRS Kk
ISR Z H ) R L BE VT BT IO IS 1S 45 R R,
AR K E>15 mm 1Y ISR KA R 5 TR E<
15 mm (A, 5 E R, KR A A A 7R B R
WIRE AN SRR B 5T R SR AR Y O
PR 5 & 4 ISR B XUB AH 2, X 2 i T
TR BN S 3l B R A A L 15 R R A
PR 9 E 52 INE o TN L PN M B, DATTT 3G T ISR 1Y &
He R . ASBIF9E 5t 2 P 2 logistic [B]IH 20 #7775
s A8 K B A 2 5 0 BRE B R 1) A8 B R R 2 — L T
AR 5 SR PN A AR Y 6 R 7R R AR BIF AT P
A LA T, R Ok T B K RE AR Y BIF 5 58 IE X —
BRI,

EAS 10 B0 2 [A) g I A — A . 2K 30 B o D
375 At 7 R A e kS Ak Y B R A I R R
] i AR 5 S B8 0B AR S e N I e A O, T
TEAWF T L IF A e BB D REAS 4 5 5 A= 465 1k B e
1) 2 M A0 M 5 6 2 L 3 AT BE S DR A AR F 9 9 A 18 Pk
B IIRER & B A B T s R —
1) i 125

A 58 A7 HE — 26 R BR A B e, AR ST A
S RPN N G 3 N 8 i NI NG - S I N
DES-ISR # # K17 OCT # 2% ifi #% HE B 7 A 0F 5%
ZAN HIL A B AE A —E B R,
AWFFE VLB B DES-ISR 3 IR 47 S 20 iy 26 A0 2
551 ARSI AR 2 RS T LUR REAS i S Rk
RUAS [R) TS5 35000 8 A 5 10 N IS 1Y) K 1B R 22 ) R



S PE L AF . 25 W M SR S BB A R SCAR N R AR A AR BB B e A AR L T TN R

+ 360 -

ZHANG Xi,et al. Incidence and predictors of calcified plaque in stents in patients with restenosis ...

HES., B IR RS A Z R A
WK N R AT I S A BE A, . R A RFSE R
e 2PN O] NIRRT Y DY € NS N Ay S
TEAR B 24 5 1 B Bt 8 25 S 19 5 ) L o ok AT RE TR
B E— 25 i A M I IR I8 R TR AR 5T .

25 LT , DES-TISR 3 32 48 P4 7 A= 45 1k B B
M EEFRA 10.4% . BEK M ISR K4 B R fl
FAATT 2R 2590367 L 25 HE I B T v LR AR K R T K
J& DES-ISR [ & 348 BT A= 55 4k B B i) il 57 78 16

M=,
Flas R B R A W A7AE A 45 o 28
2% 3k

[1] Iwai S, Watanabe M, Okamura A, et al. Prognostic
impact of calcified plaque morphology after drug elu-
ting stent implantation-an optical coherence tomo-
graphy study[J]. Circ J,2021,85(11):2019-2028.

[2] Moussa ID, Mohananey D, Saucedo J. et al. Trends
and outcomes of restenosis after coronary stent im-
plantation in the United States[J]. ] Am Coll Cardiol,
2020,76(13):1521-1531.

[3] Tada T, Miura K, Ikuta A, et al. Prevalence, predic-
tors,and outcomes of in-stent restenosis with calcified
nodules[ J ]. Euro Intervention, 2022, 17 (16): 1352-
1361.

[4] Alfonso F, Cuesta J, Bastante T, et al. In-stent rest-
enosis caused by a calcified nodule:a novel pattern of
neoatherosclerosis[ ] ]. Can J Cardiol, 2016, 32 (6):
830-833.

[5] Adriaenssens T, Allard-Ratick MP, Thondapu V, et
al. Optical coherence tomography of coronary plaque
progression and destabilization: JACC Focus Seminar
Part 3/3[J]. ] Am Coll Cardiol,2021,78(12):1275-
1287.

[6] MHREH: X B 0%, 55, CBR N B 38 L% AR T
Wi 2 AR AR M L0 0. B A A0 E 9 2% 4% 3
2020,28(3):138-143.

L7] ABAR, B0 BT, B S bR 2l ik 24 9 vk ot S 48 9
BRAE W BT s S R LT ], A A IR Ak
2023,31(1):63-68.

[8] Nakamura D,Dohi T,Ishihara T,et al. Predictors and
outcomes of neoatherosclerosis in patients with in-
stent restenosis[ J |. Euro Interven,2021,17 (6):489-
496.

[9] Yin Y,Fang C,Jiang S,et al. Culprit and non-culprit
plaque characteristics with vs. without a healed pheno-
type in patients with acute myocardial infarction
caused by plaque erosion-a 3-vessel OCT Study[]].
Circ J,2022,86(5) :846-854.

[10] Kato A,Kinoshita D, Nagata T, et al. Lipoprotein(a)

levels and vulnerable characteristics in nonculprit

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

(23]

plaque in patients with acute coronary syndromel[ ] ].
Int J Cardiol Heart Vasc,2022,43:101120.
Yuan X,Han Y.Hu X,et al. Lipoprotein(a)is related
to In-Stent neoatherosclerosis incidence rate and
plaque vulnerability: Optical Coherence Tomography
Study[J]. Int J Cardiovasc Imaging,2023,39(2):275-
284.
KA. e AR B Ik A Ak e AR T AL BR[Oy kY ik B
I I R o 1 5595 2% 7 2022, 38(7) :517-520.
Lee T, Mintz GS, Matsumura M, et al. Prevalence,
predictors,and clinical presentation of a calcified nod-
ule as assessed by optical coherence tomography[]].
JACC Cardiovasc Imaging,2017,10(8) :883-891.
Garcia-Guimaraes M, Antuna P, Maruri-Sanchez R, et
al. Calcified neoatherosclerosis causing in-stent rest-
enosis: prevalence, predictors, and implications [ ] .
Coron Artery Dis,2019,30(1) :1-8.
Bennett E, Delgado-Corcoran C, Pannucci CJ, et al.
Outcomes of prophylactic enoxaparin against venous
thromboembolism in hospitalized children[J]. Hosp
Pediatr,2022,12(6) :617-625.
B B b IR Bl bk S AR AE AR S B A Bl ik ok A
Al By F 5 R R [T ], BUACER 25 T A=, 2020, 36 (12) -
1844-1848.
Song L., Mintz GS, Yin D, et al. Characteristics of early
versus late in-stent restenosis in second-generation
drug-eluting stents: an optical coherence tomography
study[J]. Euro Intervent,2017,13(3):294-302.
e L BV I EE L L MK AN R-37 KPS B R
995 S5 R R Bl Dk B 10 R BE AR SC M A3 A LT . 0 i il
B ,2021,40(12):1211-1214,
7% KR MERR 6 05, AL KRR 51 1 X DR B0 ik s
TRE R AR R /)N BB e o 8 0 4 AL AR LD . e il 45 1=
FBE AR, 2022,43(2) :186-192.
Jinnouchi H,Sato Y, Sakamoto A,et al. Calcium dep-
osition within coronary atherosclerotic lesion:Implica-
tions for plaque stability [ J]. Atherosclerosis, 2020,
306:85-95.
Xk, i 4, i, 45 HMGBL & HMGB2 5
R Bl RS A AR OGB4 T [T 1. I R I %8 905 2 75
2021,37(12) :1085-1089.
Sakamoto A, Sato Y,Kawakami R, et al. Risk predic-
tion of in-stent restenosis among patients with coro-
nary drug-eluting stents: current clinical approaches
and challenges[ J]. Expert Rev Cardiovasc Ther,2021,
19(9) :801-816.
BTG FE AR W0 AE L S B IR B B s AE S IR 3l K
SCHLN TR E R R AR LD ] 0 R O il A e A R
2023,39(1):29-33.

(A5 B #1.2023-01-16)



