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(1. PEEFHAFR LEBREFR BRCAERT S BINER hEIMF ChERBERESERE, LT 100037;
2. P RFRIESER 2F M, #d K 410011)

B = TR KER (LEAD) 45 P sh ko BERE AL BE SO 1T 8O0 T B ah Bk A= sl PR 28 . BRAG3, tih it 2s %
PLE AR 237 {2017 B LEAD, FR [E (9 LEAD % 294 4 530 7761, ZRAg i dH i, i oy I is it
HE SR AR IRTT RO AR LEAD (B F BBk i fl IR 1 8 3597 2K R, 32 PR P B 2 45 S 2
PG RNE, s PN Iz A AR 1 rh o 9940 GG W R AT o TR TR, B T IR s . ARy il A
PR T 43 T SCBR A A B BT B AR YT T %8, TR 2R (BRS) 46 i R G Wy sl & 8 MBI LY, T
FEVR B Z AL o i . WOBOR R, R = T w8 A HE S IR S22 0 BRS A AG AT 8 A Bt i 45 42
HEIE A5 RE S 4, BRARCIRAS R WJ A A E A S 8 A R, KT AR T I A RN P R B DRk . A
Yo S0 N TP 2 S G ) O R RE . WE— AP R T LEAD N iz A7 4. H AT, REMEDY. ABSORB.
AMS % BRS C# M T LEAD ¥ Y7 . b, REMEDY 83697 T 5 8h Bk b 24 A8 0997 A x4, HOR Y7
P75 PRI 28 I AR 5 N RS D) B R Bk A 4 SR AE KA L ORI AR % . ABSORBIIRYT T 2 ko 22 11
ARG VAERGRE, ST HET BRI, 52K RE NS RIE AR, AMS T3 AR 6> A 84
Gm R R AL, R IR B SR AR R o BE AN, BRI TG T I BS 2 A U6 LEAD B
BRS A A J5 B W0l FF JEHT AR IR YT o Ak, B F & B4 T AEM RHERE . B OR 45 #9511 i B — 18 BRS,
IR L5 42 LEAD s YR Y7 1 & &, AR T LEAD BRY7 it .

KA VISEVESNIKEEAL s T ATMOCMERE A 4 gk
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Progress in bioresorbable stents for the treatment of lower

extremity artery disease

CAO Zhongze', SHU Chang'?

(1. State Key Laboratory of Cardiovascular Disease, National Center for Cardiovascular Diseases, Fuwai Hospital, National Center for
Cardiovascular Diseases, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100037, China;

2. Department of Vascular Surgery, The Second Xiangya Hospital of Central South University, Changsha 410011, China)

Abstract Lower extremity arterial disease (LEAD) refers to the stenosis or occlusion of lower limb arteries caused

by atherosclerotic plaque formation. It is estimated that approximately 237 million people worldwide,
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Key words

aged 25 and above, suffer from LEAD. In China, there are around 45.3 million LEAD patients, imposing
a significant disease burden. Endovascular revascularization is the preferred treatment method for
alleviating lower limb ischemic symptoms in LEAD patients with poor response to conservative therapy.
However, due to reactions such as intimal hyperplasia after stent implantation, the mid- to long-term
primary patency rates of endovascular revascularization remain inferior to open surgery, with a higher
rate of reintervention. As a novel alternative treatment for the permanent metallic stent implantation,
bioresorbable stents (BRS) are stents made from polymers or metal materials that can gradually
decompose, degrade and eventually be completely eliminated from the body. After BRS implantation,
temporary wall support is provided to the narrowed vascular segment, ideally degrading completely after
vascular remodeling to restore physiological vasomotor activity and endothelial function. BRS holds the
potential to avoid long-term complications such as in-stent restenosis, thereby further improving the
efficacy of endovascular revascularization for LEAD. Currently, BRS such as REMEDY, ABSORB, and
AMS have been used in the treatment of LEAD. REMEDY stent treatment for occlusive lesions of lower
limb arteries shows suboptimal efficacy, with no apparent advantage over endarterectomy and nitinol
stent implantation in treating stenotic lesions. ABSORB demonstrates a high 1-year patency rate for
infrapopliteal lesions and a lower rate of target lesion reintervention. In comparison to percutaneous
balloon angioplasty, AMS stent implantation has a significantly lower primary patency rate at six months
and fails to meet efficacy evaluation criteria. Moreover, there is currently no high-quality
recommendations of evidence-based medicine to guide anti-thrombotic treatment after BRS implantation
in LEAD patients. In the future, efforts should be directed towards developing the next generation of
BRS with superior material properties and optimal structural design. These advancements should be
integrated with various endovascular treatment modalities for LEAD to effectively improve the quality
of medical care for LEAD patients.

Arteriosclerosis Obliterans; Lower Extremity; Absorbable Implants; Stents; Review

CLC number: R654.3

T R sh Bk (lower extremity arterial disease,

357 LEAD Ji 4 13 T 70

LEAD) & [H gl ik ofs #F 65 4k 5 HE -5 B0my T B sh
Jikope 78 P 9E o 5 DABR - B 46 $0<0.90 212 Wi bs o,
S 525 2 DL B ABER 296 2.37 12 615 B LEAD,
A A RN T 5.56% . Hla Al L, R E Y LEAD &
BN 4530 5, BREE N DR E R
LEAD %95 i #0453 1] GEF — 25 &P,

Ji DY Il iz B O R G2 DR ST IR IT RUR AN E
(9 LEAD F8 & T JBCile i i R 9 8y 3k R 97 L, A
JE, EREEDYT SR S AL A i B BIL B 45 405 A 98 E
J V7 A5 I A O B AR, R S 4R P PR
EEIRRAEY, ZIR T, s EEAR S
5 1900 38 g R A TR R, HF TR
O AR S I A N K AP A R S R I B A
BRI %R, TR e
BRS) A7 Bk o S0 U8 P PR S AR WO RRE, iE—

( bioresorbable stent ,

BRS 15 tH B & Wy 58 4 J@ bR L, n] AR AR
WBEE L o i . WOOF R, B AR W AT Bl e &
HE R SZ 258 BRS R 5 AT Oh B A B i A 4R
Ml B A RE S 4, HUAECIRAS R R A I A 9 o8
S PR, PR A B A N PE AN R g . AR
SCKsRE BRS I6 9T LEAD A9 I R 1 FH BRAR A — 25 38

1 BRSi&¥7 LEAD HIIT3L

H HI 2 9 H] T LEAD J2 97 /9 BRS 32 22 iy 5 70 Jig
A (poly-L-lactic acid, PLLA) FIEEA 4 HI,
AN, PLLA R A W) 5% 15 W7 B 1 R K 5 PEAR R
Yy, F 0T R A A EFLER B AR . B A AR
BAR<2 wm B R AW ORI 5 230 1 — R IR G I K
LR A# R KA COT, (R, PLLA B4R 7k ) 5
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AR T A NS 5 A 4o SR AE AR Y 42 ) 32
$£ 77, PLLA SCHRW R B 75 50 ML 4 & S 2R 1 hn &y
2409 . B E 4 WU AE R PN B R A R B8 TR SR o
A SCHTiA BRS # Bk 4

1.1 REMEDY %%

Igaki-Tamai 3¢ 4% J& 1 2K #% f5 A A K 9 BRS,
REMEDY % Z¢ (Kyoto Medical Planning Co, Ltd, H
A ) TE Igaki-Tamai 3 ZREEAl [ & J& M >k 395 TR
I 41 JE Bl ket

REMEDY =2 22367 8% 20 ik 22 /9 1 4F 9] 2458 1)
N 88.6%, AJ5F 1. 54FJ5 735 H 95.8% F1 85.4%
M) BH T W 2 B BT W (target lesion
revascularization, TLR), HJFati#h T A & E
el S BFE AR T REMEDY 52 22 A8 AR P4 i
VIR AR 67 e 5 20 ok 08 3h ik ok 3 s 1k A 2 19 4L
Ko SR ER, BARWABE A 30 d oY B -IETs
B W2 S, [HREMEDY 522240 R J5 30 d 2 R
SRR AN S G T R o T A (1 A D7l |
(92.5% vs. 100.0%; 80.0% vs. 100.0%, ¥4 P<0.05). #
B F 3697 N ) ik P ZE R R AR, REMEDY 32 48
RIG VAEY) GE 1% % K 58.1% , TLR %4 32.5%, H
FEFE AR Hp BR A — 57 ORS00I JHE - il A TP B 45 5 &
i A LB

REMEDY 4B I7 MR S kR AE R J5 1. 3 4F
(9 %) 9038 W% % 43 5 82.8% . 77.1%., 7 B Vi 45
RWoR, ARJF 304 B A S48 3 00 1 9 75 5
KU R BE M ) GATA BF TR 58 T REMEDY 32
BRYR T TS AL B S Ik A A AL, RS LAER)
PR RN 32.1%, FPRZE R K 67.9% ., 44N
20T B R, REMEDY 32 284 A B % h ik e 14
P EE R N A S E IR E, GAIA-
DEB W 5¥1" 2% 3 F1) F 25 W 1 i Bk % (drug-eluting
balloon, DEB) #" 5K & ¥ 2h ik & %8 Bt J5 # A
REMEDY 4%, KI5 1 FHHAEE N 57.9%.

R BFIE S AR R, REMEDY 32483897 F B
B ik P4 2E M AR B IT R AR, IR T B A
AR B R 5 P ) R AR Ak A 4 SRR M L O
T AL g Ak, BRA R F DEB I AS i L sk
G 1% S AR R i ok R P N R AR A R
Py BRS Al b & i i o 09 25 9 %k )2 BRS ] B A &L
Hi A PN B A, AT REE— 2B 42 TF BRS YT AL .

1.2 ABSORB X%
ABSORB %42 (Abbott Vascular, 2[H) & —3&

© WA )3 of [ FF I F A EPTA

TR BNk A, HARHE S w] 25 ) 25 2 100 we/mm’,
FE LEAD 3R Y7 b 2= 2298 H F Jo 7™ 5145 4k 19 Ja) PR 14 1
T B kRS

2015 4F, Varcoe %513 S5 4 ABSORB S 42 1] T
T sh Bkm AR 3097, KRG 6 4~ H P19 38 1% K A
90.5% . T [a] — ot E A7 0 v 0 Bl 7 45 SR 4R O
ABSORB QYT ME T sh Ik B2 B E AR5 1. 24E W)
S5 05 Ry 9 K 96.0% . 84.6%", ARG 5 4FEHIHI 4
W R 72.3%, KA R 155%, TLR Fh
9.3%!",

Dia ZF02 Ui [l PSS SR R, RJF 1. 24F
K 47) 2% 388 1% 2253 91 K 96.7% . 87.1% , TG 5% TLR
() 5 LB 40 591 95.1% . 93.5% . A % I I BE
() DISAPEAR 1 WH/F 52, R J5 1A B9 9] 9 1
F N 86.0%, TLR F N 7.0%. 2 FE 4 Hr» 4 1 5
7, ABSORB SCZRIA YT M 2l ks 722 1Y 1 48 4] 9 0i
0% % 4 90.0% , 96.0% 1Y i # JCT TLR .

Giordano %P W i — 25 [a] Jii % 4> #7 T BRS
(ABSORB 3£ 42 ) F 25 ¥ % )2 3 4 (drug eluting
stent, DES) JRI7FIR F oA mas RS . vl
XF L 45 2 s BRS 41 19 TLR %6 B i & F DES 41
(35.5% vs. 9.2%, P=0.001), A6T-. BB %E FEAR
R F &R IR M T DES 4, {H22 % K41t
X (41.9% vs. 23.0%, P=0.104) . 251 1] 7 P
SO MIRCIE S, PR4LE TLR %, T E AR FHMF LK
ARG ERH LG R,

RS AS AR N, Bk A I 5T ) AR A
> HAE$E 2% 50 52 4%, {H ABSORB 697 I 3l ko 22
ARG 1A B % %, TLR F2RARS, HE, 54F
B 17 53 BT 40 A 1Y) 48 151 JB 3 A 22 491 F I 15 1 1R
FA, KK 15.5% (11/71) 59955 48 B b A
T, W E AT ABSORB G YT IR 3 ko 22 1Y
KIr sk, HmrhEe = XF e ABSORB Sz 28 1 H: Al Ji
T B ko AR e R T 2 v AR .

1.3 HftBRS

ESPRIT BVS % %42 (Abbott Vascular, ZE[EH) 5
ABSORB Z 2R & 1H AHAL , A& JR B PLLA il 5% - B
AWRKAEZL R 250 )2 o % S AR X AN Bl ok 9 9
it , a5 BOAR PR . ELAR 4300 R 58 mm FI
6 mm™ . ESPRIT BVS 3 2% F & Ik AR WF 5 v 4
TIRIT Rk S Ik SH& S s ikpe 78, AR5 2 4F 88.2%
[ J o o7 TLR™
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V9% SR 2 BRS TR T ks 227697 . A5 14F
B W5 N 2 H 88.9% , H T A HH T TLR .
AMS 3 22 (Biotronik,, 2 [E ) W i 8 & 4 il
B o 2006 4, Peeters 557715 4 2% 3R AMS 3 48
WP T bk A8, RJE 34 H P&l R A
89.5%, M BE VIR LT BT LA E ARG 6 4
N 5E AR . AMS INSIGHT 32 562 ) X e T AMS 572
HER 28 Bz BROFE 0 4 AL JE R (percutaneous balloon
angioplasty, PTA) YA 7 T 3l ks 28 1957 8. R
Ja 64 A sk i B A5 RN, AMS 4109 ) 9458 1 R
W EMCT PTA 40 (31.8% vs. 63.4%, P=0.005), TLR
F G EE S (31.9% vs. 10.9%, P=0.004) . %BF
FEAE R Y AMS 340 T 18 B SO VA 48 A
AN AR S AMS SZHE T IR s ioms 22 16 97
WA i — 2D AR, BEA A WA O AR P R Y
SUE T AT BB A AR, HLR A R R
JEE T BE X LA R s, R 2T R R AR,

2 BRSHENEWHIEIEST

DAL I /N 36 7 A FE R BE I A 35 7 S LEAD ¥R
J7 I EE B B 43, B H AT OC T LEAD JiE 4 I iz B
AR S5 P SR W A I 4 A PR AL S R RO, FR
U HERE LEAD S8 i N R YT R S B H O IR BT ] DT
MK 75~325 mg o F A% TH 75 mg AR FHIE S R, H
X P oai /) M iR 97 (dual antiplatelet therapy,
DAPT ) P& Ao i 1L AN R 212 (4 2 S v AS A

H 1 i JC 80 Y1 UE 4 75 B BRS 1R 97 LEAD R J5 Y
T A/ . Varcoe 258G 3 18 1451 F B 5
Jik BRS A8 A J5 32 28 08 I ¥ JE B, 9 & RE & A B AR
B AR Z P NRIR YT I S RV 2 T & R SR
A VMK & I3z . BUA BF 58 b 3 i B E &K 5 IR
MBTEIVEAR, H £ F AR5 HF 4 DAPT. DAPT £ £;
B[] A 4 4 J 1128 3 A U0 e A IO TR
1AER i JE0F 9 43 M AS [6) DAPT 5 22 i [8] X BRS
16T LEAD ¥7 3% A9 52 1 .

A BN AR T 32 56 IR 30 ik ABSORB 32 42 A
AW B FARESE , I AR JS 1AE A P Ik DAPT
SIS AR AR TE O, RS 1 %2 34FE N k2L
DAPT W G g F 4k £5 . 2SS R BN, T
AR B Bk A A BRS J& 45 28 S HR N I 48 T8 5L F 1R & R
KK 25 T DES24H (OR=2.93, 95% CI=1.37~6.26,
P=0.01), %34 7] fig Ml BRS [ i it 72 b S 30 &
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E S VAR O o

PO, H R Bk = 0T N BBk BRS AH AR
J& UL AR ST O 58 A PO 6 UE BE RS, R
L £ 2 B8 R I KU | I A B XU RS A BRS
3% i AR5 R O A 8 o A AR T 2507 %

3 #F—HKBRSHHHTE

A BRS 0] 2 J2 Ry A A% B Il 45 4 AL I B A
BE P PR R A AT 4 0 M A A B A P K T
A8, JF kS SO AR A A OC K I & REPY B — AR
BRS A [A] B B DA e (1) 32 205 40 2 08 il L
RE 4R Ht 70 py AR ) SCHE T (2) SR R 5 Il
EHE MR EMUCHEL ; (3) SCAAE A B R A ik A% v N
SR BRI A AU B, AT AR =AN 07
T 3 — 0§ 7+ BRS PEfE .
3.1 RAZZERIERE

FIAF 548 . BRS MR BETE 3~6 1~ H N A
I A5 RE B2 A 28 1 A8 1) S RE ) DA dRE A B v Tl 4
IETER A TG 12~24 > H N 58 SRR A B
4 4 BRS B fif WL ok M, PR R Y, PLLA i
B BRS WU ] B8 PRI R i ok AR b R 7 W 3 R LA K
SCH H AN T 5 B AR IR TR B
Uk, A AEETF KB A BRS M K}

CAWRYRR TS S e85
BHE £ BRS B9 nl 474, {H B4 4x BRS 58 i 45 75 42
Tt A 4 BRS 5 3 R 90 15 b (E A A R 2ok 18
A5 P A ) 38 A 4 JE T AL HE R ] & T Fe-
Mn-C & 4 BRS DA [H) B 52 B i) 4 %008 30 20 00 i A
Ve R 0l . s SC e g R, SR
PIHAS PR, SERENS B%, FEMALANH)E
/I i 45 P9 e 7 55, B AT, EF X BT AL BRS A4 R
(W G AT AR A RR
3.2 GIFZZREMIEIT

VB SRS R 1 Sy, S 4R 4 Y N AT AR IE 32
ZOAE AR o Rk SRR AT R rp X T R B A A 1Y
J12E PR fEY, I A9 ABSORB & ESPRIT BVS 57 4
BIFE PLLA SCHR B3R BRI T 25 ik 200, T
AMS # 4 J& BRS & JE 1M 5K i) DREAMS 51 7tk 5 ik
BRS L 7F L BB & H R LI T R AW AWk
JRE 25 2 40 5 BRS B ALk 241 BRS A9 E
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P BRS DA /D i 2% 2R G0 RH I 3 4 i R 1D
HAT, LEAD JAY7 4R BRS 7= i A B, 76 T [ o
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