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Why is PAD a serious healthcare issue?

• Longer lifespans/Rising incidence of diabetes

• Early detection and intervention can help prevent disease progression, leg 
ischemia and ultimately amputation along with reducing overall cardiovascular risk 
of Stroke/MI
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• More common in men than in women1 

– Twice as many men as women aged >50 have intermittent claudication 

• Hypertension: 2X increase risk of PAD 

• Smokers – 2-10X increase risk of PAD 

• Diabetics have 3-4X risk for PAD 

• 150,000 PAD-related amputations are performed annually in the U.S. and EU3 
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Risk Factors 
Long-Term Survival in Patients With PAD 

Criqui MH et al. N Engl J Med. 1992;326:381-386. Copyright © 1992 Massachusetts Medical Society. All rights reserved. 
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Long-Term Survival in Patients With PAD

Criqui MH et al. N Engl J Med. 1992;326:381-386.  Copyright © 1992 Massachusetts Medical Society.  All rights reserved.



Common Symptoms
• Nearly everyone who has PAD suffers from an 

inability to walk as fast, or as far, as they could 
before PAD.

Asymptomatic

• Lower extremity symptoms confined to the 
muscles with a reproducible onset with 
exercise and relief with rest.

Classic claudication

• Lower extremity discomfort during exertion but 
does not always resolve with rest, limiting 
exercises at similar distances

“Atypical” leg pain

• Ischemic rest pain, nonhealing wound, or 
gangrene.Critical limb ischemia

• 3Ps→Pain, Pulselessness, Pallor, Paresthesias, 
Paralysis. PoikilothermiaAcute limb ischemia
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Source: http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001215/



GOALS OF TREATMENT
CLTI vs. PAD

• CLTI 

• PAD 

Limb salvage

• CV risk reduction

• Symptom management

• Preserve functional status

• Improve QOL



Chronic Limb Threatening Ischemia

• Rest pain

• Ulceration 

• Gangrene

• 200 million PAD patients worldwide

– 11% (22 million) w/ CLTI



➢ Pancreatic

➢ Lung

➢ Ovarian Ca

➢ Myeloma

➢ Leukemia

➢ Colorectal Ca

➢ Renal 

➢ Breast Ca

➢ Prostate 

92%

81%

53%

49%

39%

36%

26%

10.3%

1.2%

• CLTI 54% → 5 

year mortality

• Major amputation 

79% → 5 year 

mortality

5 Year Mortality Rates
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Key Non-Invasive Vascular Testing

DUPLEX US CT ANGIOGRAPHYDOPPLER/ABI



Medial Calcification Can Falsely Elevate ABI



Toe Pressures Can Be Inaccurate in CLTI 

Review of 50 

Consecutive 

VA Patients 

Presenting 

with CLI

Shah AP et al.  Cath Cardiovasc Interv 74:11-19; 2009  

ABI Toe Pressures



Each of These Patients Has a NORMAL ABI…

ANTERIOR TIBIAL PERONEAL POSTERIOR TIBIAL



My Algorithm For CLTI

Get to 
know each 

patient

Non-invasive 
vascular 
testing

Angiogram



Secemsky, EA et al.  Circ Interventions 2024;17:e01279

• 2016-2019 survey of all 
Medicare pts undergoing major 
amputation

• 33,036 total amputations

• 7885 pts with CLTI studied

• Pts divided into 2 groups
• Low-intensity care (no 

angiogram)
• High-intensity care 

(angiogram ± 
revascularization)



Secemsky, EA et al.  Circ Interventions 2024;17:e01279

Nearly 2/3 of patients with 

CLTI  DID NOT receive an 

angiogram prior to major 

amputation



“The ABI is >0.7”

Why Don’t We Do More Angiograms?

“I can feel her DP pulse”

“I’ll do an angiogram if the 

amputation doesn’t heal”

“His doppler 

signals are good”

“The wound is small.  
Let’s give it more time”



Initial 
Angiogram



Distal SFA, 
Popliteal

Popliteal, 
Trifurcation

18 hours 
later



ATHERECTOMY DCB Final

Distal SFA



Initial Lesion ATHERECTOMY FinalDCB

Mid 
Popliteal



Initial Lesion ATHERECTOMY/PTA Final

TP Trunk, 
Peroneal 

Artery



My Algorithm For CLTI

Get to 
know each 

patient

Non-invasive 
vascular 
testing

Angiogram

Endo First

Surgery First



3 REASONS WHY I 
CHOOSE ENDO FIRST



LESS  MORBITY & MORTALITY  
THAN OPEN SURGERY 

▪ 1404 CLI patients treated with 
vein bypass at 83 N American 
sites (2001-2003)

▪ Tissue loss present in 75% of 
patients

▪ Multiple 30-day and 1-year 
endpoints

1



LESS  MORBITY & MORTALITY  
THAN OPEN SURGERY 

Myocardial infarction 4.7%

Cardiac or resp arrest 1.5%

Pneumonia  1.6%

Major wound comp 4.8%

Graft occlusion  5.2%

Major amputation  1.8%

Stroke / TIA  1.4%

Death   2.7% 
    

30-DAY MORBIDITY & MORTALITY

1



LESS  MORBITY & MORTALITY  
THAN OPEN SURGERY 

Graft replacement, 
thrombectomy, or 
thrombolysis

Major amputation

Mortality

1-YEAR MAJOR ADVERSE LIMB 
EVENTS + MORTALITY

12%

16%

8.8%

1



MORE TREATMENT OPTIONS2
▪ Treat more than one 

tibial vessel

▪ Create pedal outflow if 
necessary

▪ Variety of arterial 
accesses

 

ENDOVASCULAR

▪ Must choose one target 
outflow vessel

▪ Poor pedal outflow may 
compromise bypass

▪ Surgical incisions dictated 
by location of patent 
vessels

 

BYPASS SURGERY



Before After

• FEMORAL ACCESS

• PEDAL ACCESS

• MULTIPLE VESSELS TREATED



Before

• FEMORAL ACCESS

• MULTIPLE VESSELS 
TREATED

• RESTORATION OF 
OPTIMAL PEDAL 
PERFUSION FOR 
HEALING

After



Deep Venous Arterialization

For when there is
NO REVASCULARIZATION 

OPTION



Deep Venous Arterialization



Deep Venous Arterialization



Deep Venous Arterialization

Initial Angiogram 1 Month Later 3 Months Later



Open TMA 2 Months Later 4 Months Later



PATIENTS PREFER  IT3



When do I BYPASS?



When do I BYPASS?

1)  Heavily calcified, long SFA CTOs

2) Long CTOs from CFA to tibials

3)  For repeated endo failures



BEST-CLI BASIL-2

Landmark Trials



BEST-CLI BASIL-2

Who Exactly Was Studied?



How Generalizable Are BEST Results?

2.4%

Enrollment 
Rate for BEST-

CLI
Potential Patients Screened Actually Enrolled

1830 pts150 sites    
~100 pts/yr   
   5 yr

75,000 patients





▪ International, prospective, 
randomized trial of CLTI 
patients with infrainguinal 
PAD

▪ Patients enrolled if 2 
operators (1 with 
expertise in bypass / 1 
with expertise in 
endovascular therapy) 
both agreed patient could 
be equally treated by 
either modality

▪ 1:1 randomization 
between surgical bypass 
and any available 
endovascular therapy

▪ Two cohorts studied  
▪ Adequate GSV

▪ Alternative conduit

▪ Follow-up q6mo up to 7 years

▪ Primary endpoint – MALE and 
death

▪ MALE- Major Adverse Limb Event

▪ Major amputation

▪ Bypass revision

▪ Thrombectomy

▪ Thrombolysis

▪ New Bypass?

BEST - CLI



1830
Patients with CLTI & 
Equally Treated By 

Bypass OR 
Endovascular 

Therapy

Adequate GSV
(Cohort 1)

Alternative Conduit
(Cohort 2)1436 pts 396 pts

Bypass (n=718)

Endo Tx (n=716)

Bypass (n=197)

Endo Tx (n=199)

Patients Treated in BEST-CLI

Farber et al., N Engl J Med 2022; 387:2305-16



1830
Patients with CLTI & 
Equally Treated By 

Bypass OR 
Endovascular 

Therapy

Adequate GSV
(Cohort 1)

Alternative Conduit
(Cohort 2)1436 pts 396 pts

Bypass (n=718)

Endo Tx (n=716)

Bypass (n=197)

Endo Tx (n=199)

Patients Treated in BEST-CLI

Farber et al., N Engl J Med 2022; 387:2305-16

MEAN FOLLOW-UP2.7 yrs 1.6 yrs



Primary 
Outcomes
(Cohort 1)

Farber et al., N Engl J Med 2022; 387:2305-16



Primary 
Outcomes
(Cohort 1)

Farber et al., N Engl J Med 2022; 387:2305-16

No difference in 
mortality



Primary 
Outcomes
(Cohort 1)

Farber et al., N Engl J Med 2022; 387:2305-16

No difference in 
amputation



Primary 
Outcomes
(Cohort 1)

Farber et al., N Engl J Med 2022; 387:2305-16

No difference 
in rate of MI



Primary 
Outcomes
(Cohort 1)

Farber et al., N Engl J Med 2022; 387:2305-16

Difference in primary 
endpoint driven by 

increased major 
reintervention



Technical Success

80.6%

100%

(1 in 5 patients)

BYPASS

Farber et al., N Engl J Med 2022; 387:2305-16



Technical Success

80.6%

100%

(1 in 5 patients)

BYPASS

Farber et al., N Engl J Med 2022; 387:2305-16

BYPASS

ENDO

Conclusions?

Bypass after a 
failed 

endovascular 
attempt is a 

MALE?



Technical Success

80.6%
100
%

(1 in 5 
patients)

BYPASS

Farber et al., N Engl J Med 2022; 387:2305-16

BYPASS

ENDO

Conclusions?

Bypass in the 
endovascular arm 

= MALE

Bypass in the 
surgery arm = 

primary therapy



Technical Success

80.6%

100%

(1 in 5 patients)

BYPASS

Farber et al., N Engl J Med 2022; 387:2305-16

BYPASS

ENDO

Conclusions?

1 in 5 patients 
needed bypass in 
the endo arm, so 

EVERYONE 

should have 
bypass?



Technical Success

80.6%

100%

(1 in 5 patients)

BYPASS

Farber et al., N Engl J Med 2022; 387:2305-16

BYPASS

ENDO

Conclusions?

“Fewer secondary 
interventions”

5 PTS ENDO 
First

5 angiograms 
+ 

1 bypass

5 PTS BYPASS 
First

5 diagnostic 
angiograms

+ 
5 bypasses



Primary 
Outcomes
(Cohort 1)

Farber et al., N Engl J Med 2022; 387:2305-16

No difference 
in minor 

reinterventions



BASIL - 2
• Randomized trial of 345 pts with CLTI and 

requiring infra-popliteal intervention

• Randomized to best endovascular tx or vein 
bypass 

• Primary endpoint – amputation–free 
survival

• Median follow-up 40 months



Amputation-
Free Survival



BASIL TRIAL

• Randomized trial, published in 2005, found that endovascular therapy equaled the 
results with surgery based on amputation-free survival at 6 months. Endovascular 
therapy was a less morbid procedure with equivalent quality of life outcomes and 
was significantly less costly than surgery.  



BASIL-3?



CLTI
Treatment 
Strategies

Surgery

Byass & 

endarterectomy

Femoral, 

popliteal, tibial, 

pedal exposures

Facile use of 

vein, PTFE, 

cryopreserved 

conduits

Endovascular

US-guided access (femoral, 

popliteal, pedal)

Contrast & CO2 angiography

Angioplasty, stent deployment, 

proficiency with multiple 

atherectomy devices, and balloon 

lithoplasty

CTO crossing skills

Embolization management

Deep venous arterialization



C O N C LU S I O N
S

AVAILABLE DATA DO NOT 
ESTABLISH SUPERIORITY OF 

SURGICAL VS 
ENDOVASCULAR APPROACH

OPTIMAL 
MANAGEMENT OF CLI 

REQUIRES BOTH 
SURGICAL AND 

ENDOVASCULAR SKILL 
SETS

EACH OPERATORS’ 
ALGORITHM SHOULD BE 
DERIVED FROM HONEST 
ASSESSMENT OF SKILL 

SETS
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