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[Abstract] Objective To investigate the impact of adequate lumen preparation on the 12-month

primary patency rate of drug-eluting stents (DES) in patients with lower extremily arteriosclerosis obliterans
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(ASO) and to identify risk and protective factors for in-stent restenosis. Methods A retrospective cohort
study was conducted on 141 patients who underwent DES implantation for ASO at the Department of Vascular
Surgery of the First Affiliated Hospital of Chongqing Medical University between April 2022 and April 2024.
According to post-percutaneous transluminal angioplasty (PTA) dissection grade [severe dissection is defined
as type C or higher based on National Heart, Lung, and Blood Institute (NHLBI) criteria] and residual stenosis
rate (severe stenosis is defined as =30%), the patients were categorized into an adequate preparation group
(no severe dissection or severe residual stenosis; n=59) and an inadequate preparation group (n=82). DES
primary patency at 12 months was assessed by color Doppler ultrasonography or angiography, defined as a
peak systolic velocity ratio <2.4 on duplex ultrasound or angiographic stenosis <50%. Kaplan-Meier
analysis was used to compare intergroup differences in DES patency rate and freedom from clinically driven
target lesion revascularization (CD-TLR). Multivariate logistic regression analysis was employed to identify
risk and protective factors for DES restenosis and to evaluate the risk contributions of post-PTA dissection and
residual stenosis to DES restenosis. Results Post-PTA, vascular dissection occurred in 94. 3% (133/141) of
treated limbs, among which 42. 1% (56/133) were severe dissections, and severe residual stenosis was present
in 44. 0% (62/141) of limbs. Kaplan-Meier analysis revealed that the 12-month primary patency rate was
significantly higher in the adequate preparation group than the inadequate group (HR=0. 322, 95%CI: 0. 132~
0. 789, P=0. 013), while no significant difference was found in the rate of freedom from CD-TLR (HR=0. 608,
95%CI: 0.187~1.937, P=0.407). Multivariate logistic regression analysis identified adequate lumen
preparation (OR=0. 228, 95%CI: 0. 069~0. 747, P=0. 015) and Rutherford category 2~3 (OR=0. 205, 95%CI:
0. 058~0. 725, P=0. 014) as independent protective factors against DES restenosis. The patency rate in the
subgroup with coexisting severe dissection and residual stenosis was significantly lower than that in the
uncomplicated group (55. 6% vs 89. 8%, P<0. 001), with a 7. 067-fold increased risk of re-stenosis (95%CI:
2.424~20. 602, P<0.001). Conclusion Adequate lumen preparation significantly improves the 12-month
primary patency rate of DES. Tt, along with Rutherford category 2~3, serves as an independent protective
factor against in-stent restenosis. Concurrent severe dissection and significant residual stenosis should be
actively avoided during the procedure.
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A: Pre-PTA showing occlusion of the mid-to-distal segment of the superficial femoral artery; B: PTA showing the diseased

vessel; C: Post-PTA showing severe dissection (NHLBI grade =C) and significant residual stenosis ( =30%)

, red arrows

indicate severe dissection and significant residual stenosis; D: Post-DES implantation angiography demonstrating optimal stent

apposition and a patent lumen
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Figure 1 Digital subtraction angiography of DES implantation in a patient with ASO
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Table 1 Baseline characteristics of the 2 groups [%+s, M(P,; P,,), n(%) |

Variables Inadequate group(n=82) Adequate group(n=59) Xz/t/Z P

Male 65(79.3) 46(78.0) 0. 035 0. 852
Agelyears 75.170+11. 530 72.760+10. 403 1.261 0.209
Hypertension 55(67.1) 39(66. 1) 0.015 0.904
Diabetes mellitus 23(28.0) 29(49.2) 6. 565 0.010
Coronary artery disease 20(24. 4) 16(27.1) 0.134 0.714
Hyperlipidemia 24(29.3) 18(30.5) 0. 025 0.874
Chronic kidney disease 13(15.9) 11(18.6) 0. 189 0. 664
Smoking history 46(56. 1) 39(66. 1) 1.434 0. 231
Alcohol history 24(29.3) 18(30.5) 0. 025 0.874
Cerebrovascular disease 7(8.5) 4(6.8) 0. 004 0.948
Endovascular history 25(30.5) 21(35.6) 0. 407 0.524
Right limb 38(46.3) 30(50. 8) 0.279 0.597
Rutherford classification 0.651 0.515

2~3 30(36.6) 29(49.2)

4 26(31.7) 11(18.6)

5~6 26(31.7) 19(32.2)
TASC I classification 0. 564 0.572

B 39(47.6) 33(55.9)

C 36(43.9) 18(30.5)

D 7(8.5) 8(13.6)
Chronic total occlusion 40(48.8) 24(40.7) 0. 909 0. 340
Lesion length/mm 89.27(70.53,119.41) 87.45(56.85,126.90) 1. 082 0.279
Calcification 1.989 0. 047

None 6(7.3) 7(11.9)

Mild 36(43.9) 33(55.9)

Severe 40(48.8) 19(32.2)
Ankle brachial index 0.403+0. 132 0.441=0. 145 1. 633 0. 105
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A': Survival curves for primary patency rate of DES; B: Survival curves for freedom from CD-TLR
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Figure 2 Kaplan-Meier survival analysis at 12 months after DES implantation in patients with ASO
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Hypertension(Present vs Absent) - I—ﬁ‘—| 0.774 0.260~2.307
Diabetes mellitus(Present vs Absent) - |—:’—| 1.243 0.453~3.410
Coronary artery disease(Present vs Absent) = I—?l—{ 0.962 0.303~3.050
Hyperlipidemia (Present vs Absent) - }—.‘—I 1153 0.408~3.263
Chronic kidney disease (Present vs Absent) = }—:Q—| 1.492 0.434~5.127
Cerebrovascular disease (Present vs Absent) ={| ]; | 1.097 0.167~7.202
Endovascular history(Present vs Absent) - I—Ql—| 0.794 0.277~2.274
Smoking history (Present vs Absent) - I—:‘—| 1.188 0.307~4.597
Alcohol history (Present vs Absent) - |-0-:—| 0.665 0.193~2.283
Lesion length (mm) -1 ¢ 1.006 0.988~1.023
Chronic total occlusion (Yes vs No) - I:—’—{ 2.254 0.848~5.994
Rutherford 2~3 vs 5~6 T SH 0205  0.058~0.725
Rutherford 4 vs 5~6 +ro+—i 0.555  0.174~1.770
TASCIIBvsD e: ! 0.837 0.090~7.800
TASCII CvsD So— 0.379 0.066~2.170
Calcification: None vs Severe - | : 2 2 1.792 0.301~10.663
Calcification: Mild vs Severe - I—"—{ 1.150 0.378~3.499
Lumen preparation (Adequate vs Inadequate) E 0.228 0.069~0.747
1T
0 5 10
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Figure 3 Multivariable logistic regression analysis and forest plot for predictors of 12-month primary patency rate.
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Residual stenosis only
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Table 2 Comparison of DES patency among different complication types in the inadequate group
n Patency rate/% B(SE)
19 78.9 0. 857(0. 709)
27 85.2 0.429(0. 692)
36 55.6 1.955(0. 546)
59 89.8 -
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