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Abstract

Background and Aims: Critical limb ischemia (CLI) represents the end stage of lower extremity
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arterial disease. Infrapopliteal artery lesions, due to their complex anatomical and pathological
characteristics, pose significant therapeutic challenges, with patients facing high rates of amputation and
mortality. In recent years, endovascular treatment techniques have evolved rapidly; however, controversy
remains regarding the optimal treatment strategy. To systematically compare the efficacy of different
treatment modalities, this study conducted a network Meta-analysis to comprehensively evaluate balloon
angioplasty (BA), bare-metal stents (BMS), drug-coated balloons (DCB), drug-eluting stents (DES), and
orbital atherectomy (OA) in the treatment of CLI involving infrapopliteal artery lesions, providing
evidence to guide clinical decision-making on optimal endovascular therapy.

Methods: A comprehensive search of multiple medical databases was performed, and 17 randomized
controlled trials with a total of 2 379 patients were included. A network Meta-analysis was conducted.
The primary outcomes were 1-year primary patency rate, target lesion revascularization (TLR) rate, and
major amputation rate.

Results: DCB showed the highest efficacy in 1-year primary patency, significantly outperforming DES
(OR=4.55, 95% CI=1.14-20.00), BMS (OR=15.77, 95% CI=3.50-71.00), and BA (OR=9.02, 95% CI=
2.43-33.47). DCB also demonstrated the lowest 1-year TLR rate, significantly lower than BA (OR=0.40,
95% CI=0.22-0.72). There were no statistically significant differences among treatment methods in
terms of the 1-year major amputation rate; however, the cumulative ranking analysis suggested that DES
may be the most effective in reducing major amputation risk.

Conclusion: DCB offers clear advantages in improving primary patency and reducing TLR rates, while
DES may be the most effective strategy for reducing the risk of major amputation. DCB and DES should
be prioritized in the endovascular treatment of CLI involving infrapopliteal artery lesions.

Peripheral Arterial Disease; Chronic Limb-Threatening Ischemia; Infrapopliteal Artery; Meta-Analysis
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Table 1 Characteristics of the included studies

. K MiYi  CLIEH S PSRE BRSSP PRREME PR AR L
BRI CAE) o L (%) s (%) (%) i (%) i (em) (%)
Liistro, 45117 2013 1 100.0  DCBuvs.BA  65us. 67 80.3 74.5 12 13.0 79.7
Zeller, %11 2014 1 99.7  DCBuws.BA 2390ss.119 743 72.8 1.5 11.1 43.4
Zeller, 25112015 1 77.8  DCBuws.BA  36u1s.36 79.2 71.3 15 114 T
Haddad, 251112017 1 100.0  DCBuws. BA 48vs.45 okl okl 1.1 Tk TeE
Jia, F1912020 1 992 DCBuws.BA  61us.59 60.0 70.8 1.1 17.5 79.1
Sivapragasam, Z£1% 2022 1 100.0 DCBuws.BA  70us. 68 66.9 62.5 Tk <20 Tk
Liistro, 572020 1 100.0 DCBuws.BA 521553 76.2 75.1 12 17.9 67.5
Bosiers, %'%2012 1 100.0  DESuvs. BMS 74 us. 66 64.3 75.5 1.1 1.7 16.0
Rastan, 2512011 1 100.0  DESws. BMS  82us.79 66.5 72.9 JeEE 3.0 22.4
Scheinert, 22" 2012 1 100.0 DESws.BA  99us. 101 715 73.4 1.1 2.7 78.4
Spreen, %%112017 5 100.0  DESws.BA  73us. 64 70.1 73.6 1.5 22 96.4
van Overhagen, %£%212023 1 100.0  DESws.BA 130ws. 71 74.6 73.0 1.1 6.8 29.8
Varcoe, 223 2024 1 100.0  DESws.BA 173 us. 88 68.2 72.6 1.0 4.4 TR
Shammas, %5%1 2012 1 100.0 OA vs. BA 25 vs. 25 64.0 71.3 1.3 8.0 ToE AR
Ahn, 25242023 1 100.0  BMSws.BA  58us. 61 84.0 67.6 1.0 7.6 TeHE
Brodmann, 2512011 1 100.0  BMSws. BA  21us.33 46.3 74.0 1.2 5.8 30.2
Randon, 25212010 2 100.0  BMSws. BA  16ws.22 52.6 72.0 1.6 2.9 64.3
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IR BERLFPSI AR MBCRGE DRI T BdiothE s ASsiafidn rtbiesait bt
Liistro, %% 2013 + + - + + + +
Zeller, %191 2014 + + = ¥ ¥ + a
Zeller, 5512015 + + - + + + ?
Haddad, %' 2017 + ? - ? + M +
Jia, 2192020 + + - ¥ _ + 9
Sivapragasam, 2511 2022 + ? + + _ n o
Liistro, 21172020 + + - n _ + N
Bosiers, 21812012 + + ? + + + ?
Rastan, Z5°12011 + + + + + + ?
Scheinert, 252" 2012 + + ? + + + +
Spreen, %2112017 + + - ? + + +
van Overhagen, 252219023 + + = + — + 4
Varcoe, 25312024 + + - + + + 9
Shammas, 25 2012 + + - _ _ + o
Ahn, %24 2023 + ? - " i " ?
Brodmann, 2212011 + + + ? + + ?
Randon, £ 2010 + + + ? _ + +
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Figure 2 Meta-analysis results for 1-year primary patency rate

222 1 HF TLR F 13T LHI0S12202524 (4k
BE) M T VETLR R (KI3A) . s irds
B8, DCB (OR=0.40, 95% CI=0.22~0.72)
14F TLR R B B AIK F BA. HiAth H 48 22 5% oG8 i 2%
BEY (K3B), fET4ETLR R0l , & MG 7k
i) SUCRA fH 4> %] &y : DCB=75.9. OA=73.4. DES=

1 847 141

T4ETLR R
Treatment Effect
1 4ETLR E BMS vs. BA _
DCB vs. BA ——
BMS
DES vs. BA el

DCE OAvs. BA — |

OR (95% CI)

1.41 (0.44, 4.49
0.40 (0.22, 0.72
0.51(0.19, 1.34
0.29 (0.02, 4.26

A MZIE; B. #ME; C. SUCRAHEFA

A: Network plot; B: Forest plot; C: SUCRA ranking plot

64.1., BA=24.7. BMS=11.8 ([%3C) . Egger ¥ ¥ 13

F 1 P=0.945, KWIANTFLER R A B

W*Eﬂ1Aiﬁ%%%(mmwmw(&

0.910) . 7 ;73 BB 73 B 45 R B 7R Fir 41 P>0.982.

AN — ﬁ@hmmwﬁﬁm&ﬂ%ﬁﬁﬁﬁlimR

R L AR ) 42 LU 85 = ) A — Btk
I4ETLR %

BMS DCB

1.0 1.0
0.8 0.8
0.6 0.6
0.4 0.4

0.2 0.2
0.04 0.0.

BA
1 2 3 4 5
DES
Bk 1.0 1.01
0.8 0.81 /
0.6 0.6/
0.4+ 0.41
0.21 0.21

—_ DD DO
(=1
(=1

DCBvs. BMS ~ — 028 (0.08,1.03) = b2 03A 49 1284
DES vs. BMS —— 036 (0.13,1.03 ‘
" OA vs. BMS— 1 0.20(0.01,3.82
DES vs. DCB ——  128(0.41,3.97
DES OAvs.DCB ~ ———] 0.72(0.05,1137) o0l o0
‘ OA vs. DES %056(003 9.84) 123 45 123 45
0A T Rank
A 0 0.1 1 2 1 1 B Graphs by Treatment C

B3 14 TLRZE Meta 3HER
Figure 3 Meta-analysis results for 1-year TLR rate

223 1 F KA & 15 Tk g eseere (k
2019 BB ) & T AR RBUBCRIY SR (K14A) .

A: FIZE; B: ZRARE; C: SUCRAFFIA]
A: Network plot; B: Forest plot; C: SUCRA ranking plot

e A i h 22 g it 30 (K4B) o 1

VAR KB R D5 1l , 45 FRG 97 J7 3% B9 SUCRA 15 43

http://www.zpwz.net



1154 W E AR A

5 34 45

W k. DES=77.6. BMS=55.7. OA=47.8. BA=439.
DCB=25.0 (& 4C) . Egger £ 55 15 3 /) P=0.978, #*
BN A7 & By o A — BOHE R D o & 31— A
=ML H (BA-BMS-DES) (P=0.649) . 5 0%

BN (iEs

LR BUR Treatment Effect

OA vs. BA

OR (95% CI)

BA
1.01 1.04 1.0
i BMS vs. BA — 0.85 (0.23, 3.14) 0.81 g.g— 3.2
b DCB vs. BA o 1.42 (0.60, 3.39) o el B
DES vs. BA ] 0.65 (0.36, 1.15) 02| 02| 02
— : 0.0/ 0.0
1 2 3 4 5
DES
1 2 3 4 5

1.00 (0.02, 53.89) & %0L

TR 23 B 45 R S oK B A P>0.649 AN — Z50UPE A T Fn
W BRI B B AR N 1 AR R URCR B A R
A Lo g 2z Tl e —EohE

KN i
BMS DCB

43 1 23 45 123 45
BA  DCB vs. BMS ——  1.66(035,7.97) & 0A
DESvs. BMS ~ —e— 076 (020.2.80) |10 10 )
OA vs. BMS o 1.17 (0.02, 77.69) 0.61 0.6|
DES DESvs. DCB~ ——- 0.46 (0.16, 1.29) o ol
s OA vs. DCB——— 0.70 (0.01, 41.68) 0.01 00l
OA vs. DES +————1.55 (0.03, 86.79) 1 2R3k4 5
A 6 ()_‘1 1 ]'0 9|0 B Graphs by Treatment o C

E4 1FEXEFEEMetaDTER

Figure 4 Meta-analysis results for 1-year major amputation rate
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