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Abstract

BACKGROUND: Small-diameter blood vessel prosthesis has a wide application value in the treatment of peripheral vascular diseases, but the problem of graft
failure due to early thrombosis needs to be solved.

OBJECTIVE: To summarize research progress on early thrombosis and prevention of small-diameter blood vessel prosthesis.

METHODS: The relevant literature published on CNKI, Wanfang, PubMed, and Google Scholar databases from 2000 to 2020 was retrieved by the first author.
The Chinese search terms were “small-diameter blood vessel prosthesis, small-diameter tubular stents, tissue-engineered blood vessels, antithrombotic,
thrombosis, hemocompatibility, hydrophilicity, endothelialization”. The English search terms were “small-caliber vascular graft, vascular tissue engineering
applications, endothelialization, hemocompatibility, surface modification”. The relevant literature on the pathophysiological mechanism and prevention

of small-diameter blood vessel prosthesis thrombosis in China and abroad was retrieved, and the surface modification and endothelialization of biological
materials were taken as the inclusion criteria. Finally, 57 articles were selected for review.

RESULTS AND CONCLUSION: Prevention of thrombosis is a hotspot and a difficulty in the study of small-diameter blood vessel prosthesis. The research
progress at home and abroad in recent years shows that the early thrombosis of small-diameter blood vessel prosthesis is related to plasma protein adsorption
and contact activation of coagulation factors. By improving the surface hydrophilicity, releasing antithrombotic substances, planting seed cells and target gene
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induction, the thrombosis of small-diameter blood vessel prosthesis has been improved to a certain extent, but it is still in the experimental stage, and there
is still a certain distance from clinical application. Therefore, it is necessary to further explore or optimize a more suitable vascular material to provide more

choices for clinical application.

Key words: vascular transplantation; small-diameter blood vessel prosthesis; thrombosis; hemocompatibility; surface modification; endothelialization; tissue
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ANB R E A ST AR A AR S R R A, AT mieAt £
ISR G IR A R e, B A G RR T @i, frT i
JORRAFEY S ERINRE P RAFHRE, 25 RALAM K
WL R, FaekRE e, RS FAMALE
AL TAR AL e R E R A PR, B, REAE AT
BA i B AR XA EiR P AR TAEA L i,
2.2.4 @R R TR EAL

BAFS: SAARIEY, KA FI4E A Btk B 5 e etk
FERR GRS, ENGFmEHF N P AXEERA, o
BAT s BT R N R A K edE A
O RF I AT, AR e WA 53 h B 5
. HERARAML, IREIEMEE, ks, EHTIHE.
WAL - H AR - R AR B (Arg-Gly-Asp, RGD) k5 74 i% &
F T A A e P A3 AR R AL . W R TR S A E E K
AR B 4 RGD 57| R LB 85k ey s et 1. RO A
B 4h K F Y ) R OE 2 1) 69 SLTE 22 B A4 B T AR A A 4G dn i ik
JEME, G ¥ BF RS IR T A B AR, RAeBRE AR A
K G b BRI 4 4 3 K-F 7. ANTONOVA 5 9 4.,
K ek ) B 2 R R RGD 5 7 Ak 54 44 32 2K T B8R X B 3k 5% B9
(polyhydroxybutyrate-co-valerate, PHBV)/ A Bs A4, KI
P 4 RGD & B ey B AudhF, F& mlerRid 90%, k% RGD
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F4H 84 du 7 RAT 25 20% 44 st iE, 42 JUF B AT RGD 1545 64 #5
AR AR KT A5 0 dn N ARIR SR FF AR T # AL 0 R 4 dii®
JE. BRSOk, A A LARE| 49 kIR T4 Yif 4% @ 49 REDV.
PTA T EAEZRAYIGSR ¥ 5 IKF 7 B F T AL g R K 4m
Joeg s AR A SATAT R KN, AR IKF 9 6 KB Ak
R B ILE S F RN S AR G, O RA LR
B RIFT VAR R Sk Bt dg AR 2k, AR 3.

®3 | AARFIRNOZRALDE

HERAN MR IR S HRT A SRR AR ZHE LR

RGD Arg-Gly-Asp R E 1AM TS % [48]

REDV Arg-Glu- {3t Y S AR P B AH AR ARG [41]
Asp-Val Bt

YIGSR Tyr-lle-Gly- N 4 A8 % HATRd  [24]
Ser-Arg AR

ERER: AR TRATELE N @R TUEALRE £
bk AR A R IR, AR R AR AE T — A Y
HARR L, EiEAMRAE Y g A KB F 165 A AR
B AR AR A R 20 B RS B KR AT SRk o A S UL IR o
ETRARARATALE, RAFTROEARARATERLE
&, AR L 19.0145, 2B EG T Hnit & T4 A
R, & F AR @Rt shRA R AR, AR HARSZ MK
mIgiR R, SELMEMK, Bk, EFHLEFL LA A K @I
4 S0 A B AR,

R W B m i % ke R mis A fed) IR % R 4

N AP KRR, BFEFHATE S GEABFR,
AT R miEEE. 2 KkEFARES L REE A%
Z i8] 6948 AR Rl AU, KB i) 2 i) b agAE o By i )
23 Hith AEAAEN, —F @od HAAdF2 i gk et
M5 REFLENRETMAE, M RENESBYEADE
4427 FARIE, RETHOFEEZMG, BLeTHHEHEK
)RR i AR A A T R, Bl TA T E MR RAR, R E
FAREF Tk, 3EEAN Y ERMEFDRAL F B#F
B LI, ARTFEAEFIESGREARAXNLBFRREAE
TRVAZ BT, B DEIRARE 12 B 34 R T ot T s Ffn
WA FHE. BREFRINA DAL K E > £ B3lE
FEZ T OARHE N R m iR . Mk sE R P, e R
o ) A B AR R BN SRR K B, KEHYH MR E,
TIE LT B H R R R AR AL, VT MR RO s R
MA IR —F TR T . H—F &, Ra@iE{kasT
Fr&RAI| & ELiGyT, HFABEOREE; TS
FEH, FARLERATRG HHIE MR, KR THEHR
AT 8] AR sk ARE ) 7 d BA52h, R SRA ARk 3 AN A HF
Ko g B R ET I B st EEmT, REREBRY, THA
&, ABHLAL P BRI E B AR R 1, A AL AR AT K
ol L RBIE LA RE, BEE 0P MERLESTHF
K.

3 NESREE Summary and prospects

3.1 B ATEZIEARNSREMANEENGR L7 2 2A
T R d FIARENE . A iE R AF A M e Rk st T

18K %428 EARINET E &, B8 AR MR 2))E RICARIE ., )4
MR R T A KR ARG A R AR R
EWH R R GER T RR AAME, AT % 695 E 4 A B
LR TAZ I BB VG 64 BT 18] B 2 A B R 4 4 g 0h s
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3.2 EEGRXBIFMARIER e BATOEZHH+
R, REBRIFT — R kegt &, (245 R e 4 Xl
KRER, LP E20MH B E AT R it e) R AT AN
JEEGEE A | Z RO RA T G TR GIE S iR
L R AR A BEAT AR R I, )P ARA T R AT R R
Kt 2 F e T ARG AR AT i E F-4 R @ 69975, A,
XFELEELTHRGIANAFTE, HAA BREPIEALL
BREGEKE, B EO RN SR G AR NE;
FHFER I AR AW, AR R L0 0T Be A Hl dAb S Ak PR
T F ik 2o T BEA L R Gk A R el AR
FRI T RAT E ik 1R, AT 4 AN @& ek B
VAT T BN, AV RE A B 6ME — 2 2L,

3.3 LABIHRM XFTEAETELATEMHT D BEALRL
&Mt te R A Hm, AT EF R R A A A B
B B e b & Sr kst )s TR AT f0 4 38 B 44 Bt at ik R R

3.4 EBRNEBREN £4%ARF, LT RALRE b
AT PR A SR IR A BB AR L, RAGERTREPITREALR
&R B AATY PR R A AR R, B TR T L AT AT @ e
QAL A A Tk E A 1 RA T 0 BT & s e LS L
HEK.,

3.5 BTERBUWRFOVEIYN F85Fk, MAFBRAERR
H R, AR R AR AR A AR R B R E T 6 K OE,
AR RA T e Fo P R B B 44 fn iR F A BT AR AR
FRFBE Y By IR R AL EEKE Y, BATRA
TR dn i AR 44 2 B AR 3B AN R R SUakAR s Ay, BLA UK
AA R AP AR f e B A5k e LA AR . ABALE INE B )
FEEA] . TR AEGR . R IR G A A T g A
mfe B A B, Wk, RAF Rk e KEEBTHREFERKS.
HrisAnst ik, MnSMEE ERFHRA TG A5, B,
A AR R ETIAEA PO RA L BE G —FANEFT EH
W R g FALARAL B % 8 3%, AR — TR

EHTER: TARATEEMERT, LB ATLIFBHERS, &
WAL B E, ALY, XA TRE 155,

FEHZE: LFaAIMEL F U, ERAFA L FHRE LT R
A B R,

FFRHGREUERR: X2 — & 2ORIRLFE, R (Frirdk ZHT )
“E - AR - AR F KEF 4.0 Lk, ESHIAGHALT,
AHFMAAIET btk B 69K TRXA RSB, AT R, B AFE
IR PR, FTHR. BN, AR 4790, k. BRMB Ik, HH
Z TR, AR NSRRI E AT AR R iR,

FRAREELE: S R AT A 5 R HR A E T AR .

HARHSE: ZXFEEETEREFNTHERN L (Ahsdp
ZESMARENTLY (PRISMAF5d ), XFRMAT L L HF LR 25 L
RIS A AT 3 KRB E, LFLNFRITIF ERRFINF, FATHE
NAXEHFEIFLATE.
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