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Starting Point

● By advocating for “endo-first”, I am 
not saying there is no role for open 
surgery in PAD.

● I am suggesting, that for the average 
patient, with the average clinical 
scenario, the least invasive, least 
morbid, safe and effective option 
should be chosen first.

● For the average PAD patient, that is 
endo-first.



Revascularization Conditions

● Chronic Limb Ischemia: Functional improvement.

► Failed medical and exercise therapy.

► Risk of limb loss very low.

► Emphasis on long-term patency.

● Critical Limb Ishemia: Tissue loss, mortality high.

► Urgent revascularization.

► Establish straight-line flow to foot.

► Institute optimal medical therapy.



Current State of the Art

● Femoral popliteal lesions: DCB > DES > BMS.

► There are no comparative trials of Fem-Pop DCB vs DES.

► DCB is preferred to leave no metal behind.

● Below-knee lesions: DES > BMS > PTA.

► No role at this time for DCB.

► DES (coronary) for ≤ 40 mm lesions.



Drug-Coated Devices and Mortality



All Patients, All Devices (DCB & DES)

No difference in 

survival in 

adjusted analysis

Adjusted HR 0.97; 

95% CI, 0.91-

1.04; P = .43

34.3%

32.5%

Secemsky EA, et al. JAMA Cardiol. 2019;4(4):332-340. doi:10.1001/jamacardio.2019.0325 



Long-Term Survival after Peripheral DES

No difference in survival 

in adjusted analysis

Adjusted HR 0.98; 95%CI, 

0.93-1.03; P = .53

51.7%

50.1%

Secemsky EA, et.al. JACC 2019:https://doi.org/10.1016/j.jacc.2019.02.020 
.
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BMS



Evidence: Fem-Pop Revascularization

● Gold standard: Autogenous vein graft.

768 patients, VA hospitals, 3 armed prospective trial

Johnson et al. J Vasc Surg 2000;32:268

Saphenous vein

Umbilical vein

PTFE

73%



Endo vs Bypass: Primary Patency 4 yrs

●Randomised
controlled trials 
of bypass surgery 
versus PTA. 

●NO DCB/DES 
trials.

Antoniou GA, et. al. Cochrane Reviews. 17:2017; DOI: 10.1002/14651858.CD002000.pub3. 

At four years, theprimary patency wasnot found to bedifferent

between surgery and angioplasty (OR 1.15, 95% CI 0.74 to 1.78;

two studies; 363 participants; Analysis1.7). SeeFigure6. Thesta-

tistical heterogeneity was I2 = 0%. TheVeteransStudy provided

specific four-year patency information for participantswith clau-

dication and critical ischaemia, aswell asfor participantswith il-

iac and femoro-popliteal disease. Meta-analysesfound no signifi-

cant differencesin primary patency at four yearsbetween surgical

and endovascular treatment in participantswith claudication (OR

1.44, 95% CI 0.77 to 2.69) or critical ischaemia(OR 0.95, 95%

CI 0.37 to 2.43; test for subgroup differencesP = 0.63; Analysis

1.7), and in participantswith femoro-popliteal disease(OR 0.91,

95% CI 0.41 to 2.01) or iliac disease(OR 1.57, 95% CI 0.78 to

3.14; test for subgroup differencesP= 0.31; Analysis1.8). Sensi-

tivity analysisremovingonestudy at atimerevealed no difference

between thetreatment groups.

Figure 6. Forest plot of comparison: 1 Bypass surgery compared with angioplasty (PTA), outcome: 1.7

Primary patency at 4 years - by symptoms at time of intervention.

Mortality within follow-up

Fiveout of thesixtrialsreportedmortalityof thestudypopulations

within thefollow-up period(BASIL study; Holm1991; Lepantalo

2009; McQuade2010; VeteransStudy). No significant difference

in mortality between thetreatment modalitieswasidentified (OR

0.94, 95% CI 0.71 to 1.25; 961 participants; Analysis1.9). Be-

tween-study heterogeneity wasI2 = 0%.

When separate analyses for participants with claudication and

thosewith CLI wereperformed, no differencesin mortality were

identified (OR 0.41, 95% CI 0.02 to 10.55; and OR 0.77, 95%

CI 0.54 to 1.11, respectively; test for subgroup differences P =

0.16 Analysis1.9).

Sensitivity analysisremoving onestudy at a timerevealed no sig-

18Bypasssurgery for chronic lower limb ischaemia (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John W iley & Sons, Ltd.



Endo vs Surgery: 30 Day Complications

● A total of 5998 patients underwent first-
time infrainguinal revascularization and 
were included in this study. 

● In the CLTI cohort of 3802 patients, 2010 
(53%) were treated with a bypass-first 
approach (19% of these were tibial 
procedures) and 1792 (47%) with an 
endovascular-first approach (31% were 
tibial procedures). 

● Among 2196 patients with claudication, 
1183 (54%) underwent first-time bypass 
(5% were tibial procedures) and 1013 
(46%) first-time endovascular 
intervention (9% were tibial procedures). 

Bodewes TCF, J Vasc Surg 2018:67:206-16

NSQIP Data Set 2011 - 2014



Siracuse et al. J Vasc Surg 2012;55:1001

Femoral-Popliteal Revascularization

Mortality at 3 years:

8% vs 9%



Bypass: Surgical Site Infections

• Michigan statewide database

• 3,033 bypasses

• Surgical site infection: 10.6%

Davis et al. J Vasc Surg 2017;65:1769



DCB >> PTA: Meta-Analysis Fem-Pop

Giacoppo D. JACC: CARDIOVASCULAR INTERVENTIONS, 9;2016:1731-42.



FEMORAL: DES vs. PTA at 5 Years
DES = 1º DES + Provisional DES

Standard Care = Optimal PTA + Provisional BMS

66.4%

43.4%

DES

Standard Care

Dake, M.D. et. al. Circulation. 2016;133:1472-1483. 

53%

72.4%Provisional DES

Provisional BMS

PTA + Provisional DES
PTA + Provisional BMS

p = 0.03
p < 0.01



Tepe G, et al. J Am Coll Cardiol Intv 2015;8:102–8 

PACCOCATH 

Paclitaxel = 3 ug/mm2 

PCB

PTA

79.2%

44.4%

P < 0.0005



DCB Primary Patency at 3 Years 

2

Schneider et al. Circulation: Cardiovasc Interv 2018;11:e005891 



Below-Knee: Drug Eluting Stents
Drug-Eluting Stents for Revascularization of Infrapopliteal Arteries: 

Updated Meta-Analysis of Randomized Trials

Feiring, AJ,  Wesolowski, AA. CCI 2007,69:665-670



• The AUC for PAD have the potential to impact 
physician decision making, healthcare delivery, and 
reimbursement policy.  

• Recognition of ‘uncertain’ clinical scenarios 
facilitates identification of areas that would benefit 
from future research. 

• The objective of AUC is to improve health outcomes in 
a cost-effective manner, but are not intended to ignore 
ambiguity and nuance intrinsic to patient-centered 
clinical decision making.  

• AUC should not be considered a substitute for 
sound clinical judgment based on experience. 

PAD APPROPRIATE USE CRITERIA

Catheter Cardiovasc Interv. 2017:90:E90-E110



Appropriate Use Criteria

● Intermittent Claudication
• Ao-Iliac

• Fem-Pop Stenosis

• Fem-Pop Occlusion

● Favor Endo-first over Surgery

Bailey SR, et.al. J Am Coll Cardiol 2019;73:214–37. 



CLI: US Trends

Agarwal S, et.al. J Am Coll Cardiol 2016;68:2002–15 .



• In 2019, an Endo-First strategy for PAD revascularization is safe 
and effective when compared to Open Surgery.



Thank You


