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Evidence based revascularization: 
decision-making for BTK lesions

PLAN
• Patient risk

• Limb threat severity 
• ANatomic pattern

(Conte M et al, ESVS-SVS Clinical Practice Guidelines, 2019)

CLTI: which is the best option?

Bypass versus angioplasty in severe ischaemia of the leg (BASIL): multicentre, randomised 
controlled trial: The outcomes in terms of AFS are similar between the two methods in the 
short term; however, in patients with a life expectancy of at least 2 years, bypass surgery 
has a lower rate of reintervention

BASIL 1

BASIL 2
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Open surgery

A vein bypass first versus a best endovascular treatment first revascularisation strategy for 
patients with chronic limb threatening ischaemia who required an infra-popliteal, with or 
without an additional more proximal infra-inguinal revascularisation procedure to restore 
limb perfusion (BASIL-2): endovascular treatment shows greater amputation-free survival 
and lower mortality in patients with CLTI who require an infra-popliteal procedure, with or 
without additional proximal revascularization.

Surgery or Endovascular Therapy for Chronic Limb-Threatening Ischemia: In patients with 
an adequate great saphenous vein, the incidence of MALE and death was significantly lower 
in the surgical group compared to the endovascular group. In patients with an inadequate 
saphenous vein, the outcomes in the two groups were similar

Editor's Choice - Infra-inguinal Endovascular Revascularisation and Bypass Surgery for 
Chronic Limb Threatening Ischaemia: a Retrospective European Multicentre Cohort Study 
with Propensity Score Matching: Bypass surgery offers a greater AFS and wound healing 
compared to endovascular therapy

(Adam D.J. et al., Lancet 2005)

(Bradbury A.W. et al. Lancet 2023)

(Farber A. et al. NEJM 2022)

(Ricco JB. et al. EJVS 2023)

Endo-first strategy

Open surgery

Open surgery

CONCLUSIONS
Among patients with CLTI who had an adequate great saphenous vein for surgical revascularization 
(cohort 1), the incidence of a major adverse limb event or death was significantly lower in the 
surgical group than in the endovascular group. Among the patients who lacked an adequate 
saphenous vein conduit (cohort 2), the outcomes in the two groups were similar.

Great saphenous vein COHORT 1 Alternative conduit COHORT 2

(Farber A. et al. NEJM 2022)

22% of patients needed alternative conduit

(Saab et al., Journal of CLI 2023)

Autologous great saphenous vein Alternative conduits
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Results 1452

Primary patency 78,9% (1y) 68,2 (2y) 48,0% (5y)

Secondary patency 84,8 (1y) 68,9 (2y)

Limb rescue 88,3% (1y) 76,9 (3y)

Conclusion
The present systematic review suggests that the ePTFE conduit is a well-studied synthetic graft and demonstrates acceptable clinical outcomes for
the management of BK arterial bypass. Outcome was superior for grafts with a femoropopliteal anastomosis compared to grafts with a femorocrural
anastomosis. Nonetheless, the overall quality of the evidence is low and, for this reason, randomized comparative studies are needed to assess the
effectiveness of synthetic grafts in BK surgical bypass, particularly in the mid-to-long-term, where data are very limited. Such studies would be very
pertinent for informing clinical decision-making and guidelines.

(Dorigo W, Pratesi C et al. The Surgeon 2021)

Autologous saphenous vein and heparin-bonded expanded 
polytetrafluoroethylene as graft materials for below-the-knee 
femoro-popliteal bypass in patients with critical limb ischemia: 
A propensity score-matched analysis

Our results continue to support the change in the strategy we adopted in recent years,
consisting in the use of the ipsilateral ASV only when of excellent quality and in the
preferential use of adjunctive procedures for the run-off improvement along with a well
standardized intra and postoperative protocol when HePTFE is chosen.

(Dorigo W, Pratesi C et al. The Surgeon 2021)

Autologous saphenous vein and heparin-bonded expanded 
polytetrafluoroethylene as graft materials for below-the-knee 
femoro-popliteal bypass in patients with critical limb ischemia: 
A propensity score-matched analysis

Utility of predicting scores
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DEMOGRAPHIC DATA, COMORBIDITIES AND RISK FACTORS

Predictive Score for Amputation-Free Survival for Patients 
Operated on with an Heparin-Bonded ePTFE Graft for CLI
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SURGICAL TECHNICAL DETAILS

74%

13%
2% 5% 6%

SITE OF DISTAL ANASTOMOSIS
BK POPLITEAL ARTERY

TIBIOPERONEAL TRUNK

PERONEAL ARTERY

ANTERIOR TIBIAL ARTERY

POSTERIOR TIBIAL ARTERY

79%

20%

1%

ADJUNCTIVE DISTAL PROCEDURES 
(N=126, 18,4%)

VEIN CUFF PATCHING TIBIAL PTA

Predictive Score for Amputation-Free Survival for Patients 
Operated on with an Heparin-Bonded ePTFE Graft for CLI

DEFINITIONS FOR COVARIATE INCLUDED IN UNIVARIATE ANALYSIS FOR 5-YEAR AFS

Predictive Score for Amputation-Free Survival for Patients 
Operated on with an Heparin-Bonded ePTFE Graft for CLI

Covariate Definition

Gender Male or female patients

Older age Patient age 75 or more

Reintervention Intervention performed in a previously operated 
leg (open or endovascular)

Diabetes Mellitus Need for specific antidiabetic drug

History of Ischemic Heart Disease Prior Myocardial Infarction or surgical or 
percutaneous revascularisation

Hyperlipemia Hyperlipemia in medical treatment

Arterial Hypertension Hypertension in medical treatment

End-stage Renal Disease Patients on dialysis

Clinical Status Presence of breast pain or tissue loss

Level of anastomosis Distal anastomosis at popliteal or tibial level

Distal procedure Use of adjuntive procedure at distal anastomotic 
site

Run-off Number of patent ouyflow vassel assessed by the 
preoperative imaging

Predictive Score for Amputation-Free Survival for Patients Operated on with an Heparin-Bonded ePTFE Graft for CLI

Amputatio-free survival Long-rank P

Age (years)
≥75
>75

33
54

20.3 <0.001

Gender
Female
Male

40
46

7.2 0.007

Hystory of smoking
Yes
No

42
45

0.5 0.6

Hyperlipemia
Yes
No

46
43

0.7 0.4

Hypertension
Yes
No

46
36

1.8 0.1

Ischemic Heart Disease
Yes
No

35
53

19.7 <0.001

Diabetes
Yes
No

42
47

2.3 0.1

Dyalisis
Yes
No

9
49

29.2 <0.001

Reintervention
Yes
No

44
45

0.08 0.7

Clinical status
Rest Pain
Tissue loss

62
32

48.1 <0.001

Level anastomosis
Popliteal
Tibial

47
36

12.4 <0.001

Distal procedure
Yes
No

39
47

2.8 0.09

Run-off (vessel)
>1
0-1

58
31

49.4 <0.001

UNIVARIATE ANALYSIS FOR 5-YEAR AFS

95% CI HR P B-coefficient Integer Score
Age>75 years 1-1.7 1.3 0.01 0.305 1

Ischemic 
Heart Disease

1.1-1.8 1.4 0.001 0.385 2

End-stage 
renal disease

1.8-4.4 2.8 <0.001 1.045 4

Tissue loss 1.3-2.2 1.8 <0.001 0.547 2

Run-off score 
0-1

1.4-2.3 1.8 <0.001 0.590 2

MULTIVARIATE ANALYSIS FOR 5-YEAR AFS

Predictive Score for Amputation-Free Survival for Patients 
Operated on with an Heparin-Bonded ePTFE Graft for CLI

Yes No

Age ≥75
yrs.

1 pt. 0 pt.

CAD 2 pts. 0 pt.

ESRD 4 pts. 0 pt.

Tissue loss 2 pts. 0 pt.

Poor run-
off

2 pts. 0 pt.

Risk groups score
Low-risk 0-2
Medium-risk 3-4
High-risk 5-11

Scores (n. of patients) 5-year AFS
0 (80 patients) 79.5%
1 (39 patients) 63.4%
2 (132 patients) 62.3%
3 (81 patients) 43.8%
4 (97 patients) 45.3%
5 (100 patients) 26.4%
6 (51 patients) 22%
7 (76 patients) 19%
8 (6 patients) 13%
9 (5 patients) 0
10 (2 patients) 0
11 (8 patients) 0

Predictive Score for Amputation-Free Survival for Patients 
Operated on with an Heparin-Bonded ePTFE Graft for CLI

PROPOSED RISK SCORE ESTIMATED 5-YEAR AFS ON THE BASIS OF THE ASSIGNED SCORE Months 0 12 24 60

Low risk
N. at risk
SE 

247
0.008

199
0.02

156
0.02

77
0.04

Medium-risk
N. at risk

SE

171

0.015

125

0.03

94

0.03

33

0.05
High-risk
N. at risk
SE

217
0.02

134
0.03

86
0.03

19
0.04

Risk groups 5-year AFS HR (95% CI) p

Low-risk 67.7% - -

Medium-risk 49.2% 1.8 (1.2-2.7) <0.001

High-risk 25.2%% 2 (1.5-2.6) <0.001

Predictive Score for Amputation-Free Survival for Patients 
Operated on with an Heparin-Bonded ePTFE Graft for CLI
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• Multicentric study
• Prospective enrollment of the patients
• Preoperative score calculation
• Patients with ≤4 points: HePTFE (independently from 

the presence of a suitable autologous saphenous 
vein)

• Study power 85%, alpha coefficient 5%: 350 patients

What’s next?
Prospective validation of the risk score

Can we change the paradigm on the 
basis of the suggested score ?

CLI

Open

Vein available 
(+)

Score

Score
 (+)

Heparin-
bonded Graft
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 (-)

Vein
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available (-)
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bonded Graft
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