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Abstract

In-stent restenosis is a major medical problem in the interventional treatment of coronary heart
disease, and is also a research hotspot. Its main mechanism is still unclear, which may be related

AR

NEGIH: BHE, ERE. KGRI NIEIT ARG SN B IERRR D). KRB SR, 2021, 11(8):
3638-3643. DOI: 10.12677/acm.2021.118533


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.118533
https://doi.org/10.12677/acm.2021.118533
http://www.hanspub.org

L, ERE

to smooth muscle hyperplasia, vascular wall remodeling, inflammatory response, etc., and its in-
fluencing factors are numerous. This article reviews the influencing factors of in-stent restenosis.
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1. 87

BE A2 AU R R R ANE RAE G 7 AU B ds, OISR AR R 2 BT, BEr, HMsER
MBI B A7, Horh kA 45.91%, R (5 43.56%. (0 ML 45 NATTARIAE 233 SR (2005t 48 H 28 N 2,
TE AR O LB K RO A BRAE T N B 2 % [1]. B AT, " EA 1100 75 A B wb R 3 bk FErs 40 v
Ly ESP (coronary atherosclerotic heart disease, CHD). it ATt % 2030 4, [ ek 009 F 3 1 18
% 2263 Ji N[2]. 4 [ IR BNk A N ¥G 97 (percutaneous coronary intervention, PCI) I H B CL 5 2 F#{ T CHD
FIZET- R, o 7 BE AR E. (B340 A B (in-stent restenosis, ISR) A& A — B 2935 Ha 7
o

2% Jz e IR B ik s A 1L B R (Percutaneous  transluminal coronary angioplasty, PTCA) 3k % K N
32%~40%. P4 )& 2 4% (Bare metal stand, BMS)if ol sk /b 5P UAC 448 RN 6 14 55 S8 (R 5o, BAEG T Bk 38 s k&
TEARA S 2 ()RR, (HEBRAE N 17%~32%. 125436 M 3 %8 (drug eluting stent, DES) ) H BLF1#; 7
PN 24 B 7 456 o 7 2R S5 25 BRAIK, 15 BMIS-ISR ML, DSE-ISR &‘EHiHE, LI NF ARG 6~12 ~H,
HRZ RN . DSE 1648 S 48R bR _FPU P I AR 254, Rt Ja 30 26 e s 1k 2 42 Y
A, MA S GBI . (A SRR G 5Bk AR5 F3E A= 3300 ISR nl @A Rk,
BeE RANAE 10% /45 [3]. B HT ISR MTERNLHITIAERE, ISR FIRAEFKR B KBIVFZ R R IR
ISR S 8 FE A VIRV v G T0E, DR A 0 R AR DGR PN 3%

2. ¥

ISR J&48 PCI A J5 bR 3 ki 52 S 7n SO SRR NI B SR L e 5 mm 5 B i FLAR B4 50% LA
b, PEER PRI RRER . S BO M HAR(BET:. ML TR 8 84%5) [3]. RENKE R H T2 ISR 12
Wi ebritk. WEIRTAAE 2 L BAAKRT 50%M8AE, HALLFHEIZ —: OOIRERE. SRILMEN
ARAE (o v B AR o AL 4% 0 B (FFR) /T 0.80. 1L P AS (IVUS) e/ M BR AN T 4 mm? (2 1T
<6 mm?). BB CEREE RGN > T0%). PR Bk 2 A P AR 1M iz 5 (TLR) 6 B4 1F .

3. XRABRENSE

MR B IR 6 R A, ISR W39 4 FheAY: 1) RpAE AL B A0 T RS2 28 HAKCE <10 mm;
2) SRiEM: FPREALTESCHRN HKEE > 10 mm; 3) $EGEAY. PR SEA 2SR HACE > 10 mm;
4) PHZER: ZIBCIIRAE I IRBIRK YT BUE At g ISR LURIAERLN E:[4]
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4, IRABFRENEWERE
TR ARG ISR B2 R R 5 UL LA H A <
41 BEBBHEE

ISR HIRAEEF. WZER. SR B8 PRI JCH R 0 3O A R 8% B [N 22 251k
A S 5. Park 51, HEFR i (diabetes mellitus, DM)J& PCI A5 ISR BT G % . Al 1A N,
W PRI HR ISR (1 XU 2% 38 £ 1K) 2~4 £%5[5] [6] #R1M0, DM %R A PCl RJE ISR (ML ATE 4, TAE
5 DM BFHKHIMME . mAsMEEm R H, SIERME N BIGA . mlm . RERTRBOEZ . A
D Re R A H A T R E A OR[7] [8]. ZAEFE TR MIZERE /i on, DM B A = 3 80U & 2 0 A
B, AT IR P R 4R, AT RIS & AR K R 172 A, ISR SORE AR A 3R B, (i 3 P B P 3 B
[FfF, DM BT REZRAL, ML/ NRES R BEAE S2 AR U 9 B B s, AT L s e 22, T%
B ISR [9].

BEAN, IR A A AR A R AT e R AN 1) 5.916 1% . MR HR i — SRR A i T 2 5L
AR, HAOEMREDE, BB R, THIRPACH, s AR E R R, s B R, 1Y
PNl t e s AT N SN 1) 2 R N SO v R Y E P e ) ) S A ST RINS o R 2V S
] 5 T 42 ) o B — TR TS SR, A8 3 4RSS, RLOERAEBE NS R BE T 41% [10]. MR 7l 00
I ISE T 2R B AIG 36% [11] [12].

1E 2020 411 GeE O OIERRE L ZIRE) B, BR8N, CIRET LS. 28, EFE. O
HAT T T MR S5 2R & BT H i, O BRI S R SR L O JUE 0 1 R A Ze RN AR B e, Hoa oL
FEAEEF 1 A ARG FRAIC 45%. O IE R IGTT il AEZZ S BRI AR AL I R R, SR m B i, i
HRYUREIRE, BIAMS. Kk, BB M B AT B IR [13].

I RTIE FEUE 512 [ 284 2 Fok 220 R (Hey) A2 7ok 0o 1 ST fE [ TR 26 o Hey AN RT DA 36 L85 Py 52 4 L R T e
TE S ks AR R AL BEER I T R, I RE AR JE AP0 LA A 3, (R kB Bk RERE AL s [FIH 34 5% ACE V51,
/D /IR 2R A MR E R, 8N K BN B RS, it R s AR /R NO A (EK) NO &1 R4,
{5 I /N Sh RE S8 5 Bl A FE S5 [14] [15] [16].

4.2. YR

PUAE A, ISR 5 s C B8 S H R 20 B S5 28 R 1, 38 I 2 1 AR DG BRI R B A2 (Lp-PLA2).
JEECZ(ANP). IEEH (). BNP. [ABEPEE R D-— A4 55, ISR WAl HE 5 UL T AEWbs S AEA(E
FHRK R

WEFE RN, B2 A M 1 3 5 g R P T T A (MTHIR) 2 0 Jk s 58 8 K P e S 303000 R -1+ [17] 0 — T35
468 1l AR S 22367 (AR e B SO FR AL O SO A 1 BB PEA 78 9, MHR 5885 C e B 8 (A AR IR
AR AL, B MHR KPR SO BB R AE R R, MHR KCPFHE 2 ISR I —ANsr B )
TN R 25 [18] . Tok ZE[19][EI it 4> #r 1 831 fFI7E BMS £ M N7 [As & AT E O i, AT
R, RETE MHR Z1Z49 ISR MBSLHN R 2 . 7E5230% ROC fiZk ., MHR > 14 fitil] ISR
(UM ANRR S 53 8 T1%H1 69%.

Maheronnaghsh M. [20]3A A7, 4N ML EEAZ A0 A A 0/ RNA (MIRNA) AT BESE 51 T P82 25 (1) S8 s 21
TR LR, 45 R R miR-152 A2k T/ERFIE(ROC) il £k T Hi A (AUC) A 0.717 (95%Cl: 0.60~0.83),
REPER 70%, FrFMEN 67%. mIRNA [FIREKFATH 10 CAD M ISR IR . 1% 42 B JCE B
MIiR-152 [{FRIE 7K HE R T CHD &2 ISR XK - miR-152 #£ PBMC {31k /KF A {E4 ISR [4EY)
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P&

Clq MR FER FAHCEE 1 3 (CTRPI) IR Ml AR sk O S5 O M BIR A 8, IS
X R A RUR FE[21]. 2012 5, PMHEE NI, (O JE CTRP3 [WRIA =4 B398/, CTRP3
RS Ik ifn, DX 300 LA B AR BTG /P A, BG SR A R IX I s S, ek DA T, SR R L 5 19
PEEB[22], IXTUE T E IR ELREUER CTRP3 AR HTHE AL LR R Y EH . a5 A KDL ISR &
HIIME CTRP3 KK, 2L, CTRP3 <69.49 & ISR HIMAT LK £ [23].

Lupi ZE[241R8, 2MEOEEE T, F4Ei AR (Fib) 5 28N B AR RIEADE, HZZem e s %
RYONFEE, Fib RLA4EE AT S, 22— EE N R ES, B TEARME T4, he—Ma
VERTAH AR T, YT S PR PR RS I AT A, (i I P T 00 0 A 8 A R R P G A, AT 512 1SR
FERE(Alb) 2 —Fp st A 1, B TR A RAMNE R RRBE AR AL, e S ATy R = D2 1)
AR SRAMI L /NBCEAANBEAE ,  A TR ISP LA B R I A A . [FIB, Al 192 B h A
s A BB B H BT LA B 2 G A0 P A A s, PR B A2 R R AR %8 [25] . Karahan %5[26]
RINAHEEAR S AEAFAR) WL E S OYUIZE SN ST BUa @ B2 10 bR 3 bk e ™ 5 7% B 25 V) AH
%, FAR 5 SYNTAX iF4r 2 IEAHKE, B FAR W4 SYNTAX 4 22 43T SYNTAX iF4 <22 434

4.3. XEEXRER

SR BN KA N SC AR K BE AN S AR T AR RS e 2 AR K B T 40 AR, 3l 75 20k
A E IR S BRSO R B F AL . H T SO 58 2 s A2 SR R I (G A A TE R EK ISR)
A MACE FAFFIGINIR 32—« SCZRYT5RAE  IEEEA R B, 2995 FEA 5. AN S Ze 2 [A)
FITERR . S PTHE s 25 M AE it . X BMS 8% DES {h & RIS N . Bk 4 s K Bl AR A A0 95 22 A = 28
AVSE, 15 ISR R <. fEZANRARIAIBE < 10 mm, HEZAEH LW FEABRL, KA
TELERE TN T BEJG TR A XS . SC 2RIt 1%~16%F ISR I lTRiE, &% 5/t ISR B %[27].

4.4, BRBPKFEEE

SCHRBNA G TR E SHARREAL, K FREEAMERA G, Albertal [28] 21 ] ISR 4341, #iR#%E
WA, ZERTBE SN 70%, [ A 10%, A7 [EES 5 20%. SRIEMLIERAS . Z30RAR . M IERAE.
XS IR AU 5 SN BB AR A G BRI SR NAIE S, B/ NVE IR AR < 3.0 mm FIEE AR K 15 mm
SRk KSR N PR A (ST fE G R 3 . CHD S H A LR ISR R MACE 1493 26 i T30 O R
B . IR AT 2380 ISR AR 3 [29] . IE P 51 9 2 BEbdt JE ARG E dn &« Sahara 250 75l N
EE R BRI R AR E AR, T SEISR MR A:[30].

4.5. Hit =

P2 A (1S A B 1 2 1 B S K AR A T R . T BREE D ok . BRFEA G ONURRAE T . 3k, miJe
Pkt 7y . M BE R AR S S 80N BB, X R IR EME R . TEPN R TR RZ 54T PCI I,
WE PR T AREEE SRR WA B RANAAEREE “BR AR EENTER
(intraoperator variance) 145 {3 [A] 4% 7 (interoperator variance), 1 HAZLEHIW S, 7E4H /)N L5 0™ R
BV AR B AR BE RIS, BT EHERE R, ARE B T Sl AL A AR A . R & e kg
#(quantitative coronary angiography, QCA) 7 H 8 {4 34T 5t b HEA7 B sk /b H IR 22, P8 A2 A i3
A TS I M R — AN RS AR, RA T BB RE AL ISR T IL[31]. N NIRTT, FARS
I F N RS T L 358 1 B A FR 70 B it mT A 52 350 0E e B o SR M N AR %A X BRI Y 75 (IVUS)
48 SN ISR AR H[32]. B3 PCIIRITHT JE MO EEREAS vl GERAM ISR HIRTFIR. BHHF TR
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KA E L HPA Bl O M TRt ie R SERICE R, SE RIS RAAS 405 & £ A
R . At RN B G ST MBS A F B AR A2 ISR 1 —NEEEEIRTT . VRSN 361 43 a Lo g 2
TSRS . REIRYT S 1BEATT . RTRE A R A GUHAT TR, 453 97.2% 8 BRIk EE
BT UCAR, (HARA ACEI FIARTT SR 2GR MR 22, 53.7% M B # IRIFFEIINE, 39.1%(1) i3 R 4¢
TEREIZE)), 90.9%F 8 OB, 48.7%0 B FH R A, 42.4%0) B Be T AN L L it AR A R .
R, @S KA RTINS, oo R I RAT N AN E

HAT ISR FIRAENLEIE S, 1SR MM A# S, EWEEAE, HHSERAFE D
FFEG, 4 ISR BB AL 248 . 7 H ATl IR TAES, 1SR MiAY7 B AR Iy 5k R |
DIRIBRIEAR . CABG R\ FHISCHMAARFIME NEEHEIT S, HEBRAE. ISRIBITIRERZHE,
YIRS IR R AR . TR R BB & AR A, ROREGE 1 iX SR
PEIRAR IR TT RIS o B0, (55 PR 75 U (IVUS) B 27 AH T BT 2 414 1138 52 (O C ) R e ok 1A% B 355 B8t
e ek ISR IV TE R JENLH], FERTRETE S RAEIRIT . IABGBEAANPEER, ISR M in] 0K 15 2 ff vk,
ol 52 T4 NBI{E AR

Sk
[1]  COifmERAEY s o ELO M RS Pom RS 2019 [J]. /O LE R 4% &, 2020, 39(9): 1145-1156.

[21 demmmERia 2, JbathERmpTiaths, dbatmpie SE@EREM RS, mEBRFE), FEEZH
Rt 2R ERBELT VR RS, BXRZEEMIEREEF AR OFHEZFEOME, & EREO0NEWREEE
HESCER IR 2020 [J]. A HE R 2RI A (FEThR), 2020, 12(8): 1, 1-73.

[38] HEEZESOME RS, PHROMERREREZR. &8RN NEITHER (2009) [J]. H4E0ME
I Ze i, 2009, 37(1): 4-25.

[4] Mehran, R., Dangas, G., Abizaid, A.S., Mintz, G.S., Lansky, A.J., Satler, L.F., et al. (1999) Angiographic Patterns of

In-Stent Restenosis: Classification and Implications for Long-Term Outcome. Circulation, 100, 1872-1878.
https://doi.org/10.1161/01.CIR.100.18.1872

[5] Park, HJ., Seo, S.M., Shin, W.S., Kim, H.-Y., Choi, Y.S., Koh, Y.S., et al. (2011) Soluble Receptor for Advanced

Glycation End Products Is Associated with In-Stent Restenosis in Patients with Type 2 Diabetes with Drug-Eluting
Coronary Stents. Coronary Artery Disease, 22, 12-17. https://doi.org/10.1001/jama.301.5.480

[6] Alsever, R.N., Thomas, W.M., Nevin-Woods, C., et al. (2009) Reduced Hospitalizations for Acute Myocardial Infarc-
tion after Implementation of a Smoke-Free Ordinance-City of Pueblo, Colorado, 2002-2006. JAMA, 301, 480-483.
https://doi.org/10.1001/jama.301.5.480

[7] Yonetsu, T., Kato, K., Kim, S.J., Xing, L., Jia, H., McNulty, 1., et al. (2012) Predictors for Neoatherosclerosis: A Re-
trospective Observational Study from the Optical Coherence Tomography Registry. Circulation: Cardiovascular Im-
aging, 5, 660-666. https://doi.org/10.1161/CIRCIMAGING.112.976167

[8] Li, Y., Ming, T.X,, Yuan, L., Chen, B., Xu, Z.R., Guo, Q.H., et al. (2016) Prevalence of Dyslipidemia and Its Control
in Type 2 Diabetes: A Multicenter Study in Endocrinology Clinics of China. Journal of Clinical Lipidology, 10,
150-160. https://doi.org/10.1016/j.jacl.2015.10.009

[9] Li, S., Luo, C. and Chen, H. (2021) Risk Factors of In-Stent Restenosis in Patients with Diabetes Mellitus after Percu-
taneous Coronary Intervention. Medicine, 100, e25484. https://doi.org/10.1097/md.0000000000025484

[10] Apelberg, B.J., Onicescu, G., Avila-Tang, E. and Samet, J.M. (2010) Estimating the Risks and Benefits of Nicotine
Replacement Therapy for Smoking Cessation in the United States. American Journal of Public Health, 100, 341-348.
https://doi.org/10.2105/ajph.2008.147223

[11] Hardoon, S.L., Whincup, P.H., Petersen, I., Capewell, S. and Morris, R.W. (2011) Trends in Longer-Term Survival
Following an Acutemyocardial Infarction and Prescribing of Evidenced-Based Me Dications in Primary Care in the
UK from 1991: A Longitudinal Population-Based Study. Journal of Epidemiology & Community Health, 65, 770-774.
https://doi.org/10.1136/jech.2009.098087

[12] HeEEZES, PR S A EM, FIRESRSERIE Sy 2, PRE S S0 ER 0 S A, R ek 2
DIVERFE SRR, P EESS (PREREMAE) RBEZRAS, LILERGEWEZLITIRERS
Lo, OO I RE R R HE R (2020 4F) [J]. A4 RHE T4 &, 2021, 20(2): 150-165.

DOI: 10.12677/acm.2021.118533 3642 Il R 125 23k i


https://doi.org/10.12677/acm.2021.118533
https://doi.org/10.1161/01.CIR.100.18.1872
https://doi.org/10.1001/jama.301.5.480
https://doi.org/10.1001/jama.301.5.480
https://doi.org/10.1161/CIRCIMAGING.112.976167
https://doi.org/10.1016/j.jacl.2015.10.009
https://doi.org/10.1097/md.0000000000025484
https://doi.org/10.2105/ajph.2008.147223
https://doi.org/10.1136/jech.2009.098087

L, ERE

[13]
[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Akhabue, E., Thiboutot, J., Cheng, J.W., Vittorio, T.J., Christodoulidis, G., Grady, KM., et al. (2014) New and
Emerging Risk Factors for Coronary Heart Disease. The American Journal of the Medical Sciences, 347, 151-158.

WL, EERL, R SN, WEG E TR A H AR S O R R AL R R R[], AL
2%, 2014, 42(6): 637-640.

SRIIE, DR H B 9 N SRR HLR ], O L R, 2012, 33(2): 253-256.

Yayla, K.G., Canpolat, U., Yayla, C., Akboga, M.K., Akyel, A., Akdi, A., et al. (2017) A Novel Marker of Impaired
Aortic Elasticity in Never Treated Hypertensive Patients: Monocyte/High-Density Lipoprotein Cholesterol Ratio. Acta
Cardiologica Sinica, 33, 41-49.

Ucar, F.M. (2016) A Potential Marker of Bare Metal Stent Restenosis: Monocyte Count-to-HDL Cholesterol Ratio.
BMC Cardiovasc Disord, 16, Article No. 186. https://doi.org/10.1186/s12872-016-0367-3

Tok, D., Turak, O., Yayla, C., Ozcan, F., Tok, D. and Cagli, K. (2016) Monocyte to HDL Ratio in Prediction of BMS
Restenosis in Subjects with Stable and Unstable Angina Pectoris. Biomarkers in Medicine, 10, 853-860.
https://doi.org/10.2217/bmm-2016-0071

Maheronnaghsh, M., Niktab, ., Enayati, S., Amoli, M.M., Hosseini, S.K. and Tavakkoly-Bazzaz J. (2021) Differentially
Expressed miR-152, a Potential Biomarker for In-Stent Restenosis (ISR) in Peripheral Blood Mononuclear Cells (PBMCs)
of Coronary Artery Disease (CAD) Patients. Nutrition, Metabolism & Cardiovascular Diseases, 31, 1137-1147.
https://doi.org/10.1016/j.numecd.2020.09.030

Chen, L.Y., Wu, F.F,, Yuan, S.J. and Feng, B. (2016) ldentification and Characteristic of Three Members of the
C1g/TNF-Related Proteins (CTRPs) Superfamily in Eudontomyzonmorii. Fish & Shellfish Immunology, 59, 233-240.
https://doi.org/10.1016/j.fsi.2016.10.034

Yi, W., Sun, Y., Yuan, Y., Lau, W.B., Zheng, Q., Wang, X., et al. (2012) Clg/Tumor Necrosis Factor-Related Pro-
tein-3, a Newly Identified Adipokine, Is a Novel Antiapoptotic, Proangiogenic, and Cardioprotective Molecule in the
Ischemic Mouse Heart. Circulation, 125, 3159-3169. https://doi.org/10.1161/circulationaha.112.099937

ke, CTRP3 L5 5a ik 2 M S 48 BN 5 SCHE Y FRBRZE AR SGVERIE JE[D]: [ A0 3], JE22: SEZ R,
2018.

Alessandro, L., Secco, G.G., Rognoni, A., Rossi, L., Lazzero, M, Nardi, F., et al. (2012) Plasma Fibrinogen Levels and
Restenosis after Primary Percutaneous Coronary Intervention. Journal of Thrombosis and Thrombolysis, 33, 308-317.
https://doi.org/10.1007/s11239-011-0628-z

Roche, M., Rondeau, P., Singh, N.R., Tarnus, E. and Bourdon, E. (2008) The Antioxidant Properties of Serum Albu-
min. FEBS Letters, 582, 1783-1787. https://doi.org/10.1016/j.febslet.2008.04.057

Karahan, O., Acet, H., Ertas, F., Tezcan, O., Caliskan, A., Demir, M., et al. (2016) The Relationship between Fibrino-
gen to Albumin Ratio and Severity of Coronary Artery Disease in Patients with STEMI. The American Journal of
Emergency Medicine, 34, 1037-1042. https://doi.org/10.1016/j.ajem.2016.03.003

Albertal, M., Abizaid, A., Mufioz, J.S., Mintz, G.S., Abizaid, A.S., Feres, F., et al. (2005) A Novel Mechanism Ex-
plaining Early Lumen Loss Following Balloon Angioplasty for the Treatment of In-Stent Restenosis. American Journal
of Cardiology, 95, 751-754. https://doi.org/10.1016/j.amjcard.2004.11.028

K, FE Y. OIS RS IR N SIS R G B4 (AH SR A [J]. R MR (EARIR), 2016, 10(8):
10-11.

Hecht, H.S., Polena, S., Jelnin, V., Jimenez, M., Bhatti, T., Parikh, M., et al. (2009) Stent Gap by 64-Detector Com-
puted Tomographic Angiography Relationship to In-Stent Restenosis, Fracture, and Overlap Failure. Journal of the
American College of Cardiology, 54, 1949-1959. https://doi.org/10.1016/j.jacc.2009.06.045

Sahara, M., Kirigaya, H., Oikawa, Y., Yajima, J., Ogasawara, K., Satoh, H., Nagashima, K., Hara, H., Nakatsu, Y. and
Aizawa, T. (2003) Arterial Remodeling Patterns before Intervention Predict Diffuse In-Stent Restenosis. Journal of the
American College of Cardiology, 42, 1731-1738.

Pocock, S., Lansky, A., Mehran, R., Popma, J.J., Fahy, M.P., Na, Y., et al. (2008) Angiographic Surrogate End Points

in Drug-Eluting Stent Trials: A Systematic Evaluation Based on Individual Patient Data from 11 Randomized, Con-
trolled Trials. Journal of the American College of Cardiology, 51, 23-32. https://doi.org/10.1016/j.jacc.2007.07.084

kars, R, XITA. RSB FERE AL O I 254 SRR AR G SCHE N 878 S R 3 20 []. U O
M 24 3, 2017, 23(4): 488-491.
Omer, G., Tezcan, A.E., Tunckol, H., Emil, H.M., et al. (2005) High Serum Leptin Levels in Depressive Disorders

with Atypical Features. Psychiatry and Clinical Neurosciences, 59, 736-738.
https://doi.org/10.1111/j.1440-1819.2005.01445.x

DOI: 10.12677/acm.2021.118533 3643 Il R 125 23k i


https://doi.org/10.12677/acm.2021.118533
https://doi.org/10.1186/s12872-016-0367-3
https://doi.org/10.2217/bmm-2016-0071
https://doi.org/10.1016/j.numecd.2020.09.030
https://doi.org/10.1016/j.fsi.2016.10.034
https://doi.org/10.1161/circulationaha.112.099937
https://doi.org/10.1007/s11239-011-0628-z
https://doi.org/10.1016/j.febslet.2008.04.057
https://doi.org/10.1016/j.ajem.2016.03.003
https://doi.org/10.1016/j.amjcard.2004.11.028
https://doi.org/10.1016/j.jacc.2009.06.045
https://doi.org/10.1016/j.jacc.2007.07.084
https://doi.org/10.1111/j.1440-1819.2005.01445.x

	经皮冠状动脉介入治疗术后支架内再狭窄因素的探讨
	摘  要
	关键词
	Discussion on the Factors of In-Stent Restenosis after Percutaneous Coronary Intervention
	Abstract
	Keywords
	1. 前言
	2. 概念
	3. 支架内再狭窄的分型 
	4. 支架内再狭窄的影响因素
	4.1. 患者自身因素
	4.2. 生物标记物
	4.3. 支架相关因素
	4.4. 冠状动脉病变因素
	4.5. 其他因素

	参考文献

