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THE TALE OF THE SCALE 
THE CASE FOR MINIMALLY INVASE(IVE)

• Define CLTI
• Review prior data

– Basil 1 Trial
– TASC II
– GLASS

• Review most recent data—BEST CLI
• DRAW CONCLUSION FOR ENDO FIRST



Chronic Limb Threatening Ischemia
• Rest pain
• Ulceration 
• Gangrene
• 200 million PAD patients worldwide

– 11% (22 million) w/ CLTI



Chronic Limb Threatening Ischemia
• Amputation risk 

– 25% at 1 year if untreated

• Mortality
– 10-15%/yr w/ revasc

– 22% @ 1 yr untreated



• UK trial- 452 pts randomized to surgical or endovascular 
therapy (angioplasty) for critical limb ischemia.

• Primary endpoint- Limb Salvage
• Similar rates of limb salvage & all-cause mortality at 1 & 3 

years.
• More reinterventions after angioplasty (26% vs. 18%).
• Higher costs of surgery at 1 year.



BASIL TRIAL
• The most current randomized trial, published in 2005, comparing infrainguinal

saphenous vein bypass to the aboveknee or below-knee segment with PTA (BASIL) 
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.  

• At follow-up (3 to >5 years), there was a numerical trend for better overall 
survival and amputation-free survival for the surgical group compared to the 
endovascular group. 

• A later subanalysis determined that in patients who lived for >2 years, there was a 
7-month increase in overall survival for the bypass group without a significant 
difference in amputation-free survival.







2015 TASC II
(TRANSATLANTIC INTERSOCIETY CONCENSUS) 

UPDATE

• In practical terms, although the level of 
evidence is low, the initial revascularization 
strategy for femoropopliteal disease is 
commonly an endovascular approach



2015 TASC II UPDATE
Infrapopliteal disease

• In practical terms, an “endovascular-first” approach is the 
current standard of care for symptomatic infrainguinal
atherosclerotic disease strengthened by the recent 
technological advances of DES and DEBs. The Best 
Endovascular vs Best Surgical Therapy in patients with CLI 
(BEST-CLI) trial has just been launched and will answer the 
question of whether optimal surgery for selected patients 
with CLI and good quality saphenous vein available for bypass 
is a better choice than endovascular therapy.



Global Vascular Guideline (GVG)
2019

• Global Limb Anatomic Staging System (GLASS)
– SVS, ESVS, WFVS

• Chronic Limb Threatening Ischemia (CLTI)
• Evidence Based Revascularization (EBR)
• SVS Lower Extremity Threatened Limb Classification System—(WIFI)
• Patient risk, Limb severity, and ANatomic pattern of disease (PLAN)
• Target Arterial Path (TAP)
• Limb Based Patency (LBP)
• Immediate Technical Failure (ITF)



• LOW
• PERI-PROC MORTALITY <1-2%
• 2 YR SURVIVAL  >70%

• MODERATE
• PERI-PROC MORTALITY  2-5%
• 2 YR SURVIVAL  50-70% 

• HIGH
• PERI-PROC MORTALITY >5%
• 2 YR SURVIVAL  ≤ 50%

GLASS—PATIENT RISK



GLASS—SEVERITY OF LIMB THREAT



GLASS—ANATOMIC PATTERN OF DISEASE 



GLASS Recommendations



GLASS Recommendations





• Intn’l, prospective, randomized trial (US, 
Canada, Finland, Italy, and New Zealand)—
150 centers

• 1830 patients w/ CLTI and infrainguinal
disease

• 2 cohorts—enrollment Aug ’14-Oct ‘19
• (1) Adequate GSV –Oct ‘21
• (2) Inadeq GSV/need for alternative 

conduit—Dec ‘19

BEST CLI TRIAL

FUNDING STOPPED/
ADD’L FUNDING FOR 

24 MONTH F/U
FOR COHORT 1







ENDPOINTS
• PRIMARY

– Amputation above ankle
– Major Limb ReIntervention

• New bypass
• Graft revision
• Thrombectomy/thrombolysis

– Death
• SECONDARY

– Reintervention and Amputation Free Survival
– MALE--POD 
– Death w/in 30 days of index procedure
– Minor reinterventions
– Adverse CV event (MI, Stroke, Death)
– Serious adverse event



• 667/2525 ( 26.4%) EXCLUDED

• 1847 RANDOMIZED
• 1434 COHORT 1
• 396 COHORT 2

RANDOMIZATION



Exclusion Criteria

• Excessive high risk
– AHA
– ACC
– Investigator assessment



RISK STRATIFICATION
• EAGLE                                                                                                            RCRI        

HIGH RISK 
EAGLE

71yo diabetic w/ 
prior MI



ABI>0.5 in all groups
VERY FEW QUIT SMOKING
10% fewer Diabetics in Cohort 2
5% greater prior revasc in Cohort 2



COHORT 1—ADEQ GSV
• 1434 PATIENTS—median f/u 2.7 yrs
• 718 SURGERY

– 307 femoral–popliteal
– 276 femoral–tibial or pedal
– 115 popliteal–tibial or pedal

• 716 ENDO
– 487 superficial femoral artery
– 382 on the popliteal artery
– 381 on the tibial or pedal arteries



COHORT 1—ADEQ GSV

• SURGERY—98% technical success
– 85% single segment GSV

• ENDOVASC—85% technical success
– 108 FAILURES

• 66  (61%) TREATED w/ Bypass w/in 30 days



• 1° OUTCOME (MALE/Death)

COHORT 1—ADEQ GSV

Surgery

Endo



COHORT 1—ADEQ GSV
• 106 more MALE/death in ENDOVASCULAR pts

– 33 more deaths (234 vs 267)
– 32 more above ankle amputations (74 vs 106)
– 102 more major interventions  (65 vs 167)

• 66 subsequent bypasses
• SURGERY vs ENDOVASCULAR OUTCOMES

– DEATH—33% vs 37.6%
– MAJOR AMP—10.4% vs 14.9%
– MAJOR REINTERVENTION—9.2% vs 23.5%



COHORT 1—ADEQ GSV—2° Outcomes

• Major adverse CV events (Randomization to final f/u)

– Occurred in 40% (578/1434)—no difference b/t groups

• Serious adverse events (Randomization-30d postop)

– Occurred in 59% (427/718) Surgical group
– Occurred in 53% (379/716) Endovasc group

Surgery Endo

Surgery

Endo

ADVERSE CV EVENT SAFETY ADVERSE EVENT



COHORT 2—INADEQ GSV
• 396 PATIENTS—median f/u 1.6 yrs
• 197 SURGERY

– 105 femoral–popliteal
– 86 femoral–tibial or pedal 
– 18 popliteal–tibial or pedal 
– 48 alternative autogenous veins
– 119 bypasses involving a prosthetic
– 37 ADEQ GSV (19%)

• 199 ENDOVASCULAR
– 133 SFA
– 114 Popliteal
– 88 tibial/pedal



COHORT 2—INADEQ GSV

• SURGERY—100% technical success
– 19% single segment GSV

• ENDOVASC—81% technical success
– 37 FAILURES

• 26  (70%) TREATED w/ Bypass w/in 30 days



• Surgery--83/194 pts (42.8%) 
• Endovascular--95/199 pts (47.7%)

COHORT 2—INADEQ GSV MALE/Death p= 0.12



COHORT 2
• 12 more MALE/Death in ENDO

– 3 less Deaths (48 vs 51)
– 1 less Major Amputation (28 vs 29)
– 23 more Major Reinterventions (51 

vs 28)
• MACE

– SURGERY (31.0%)
– ENDO (31.7%)

• Safety Adverse Events thru F/U
– SURGERY (76.6%)
– ENDO (77.4%)



QUESTIONS

• WHY ARE THE ENDOVASCULAR OUTCOMES 
FOR THE PRIMARY ENDPOINTS IN THE 2 
COHORTS SO DISPARATE WHEN THEY ARE 
IDENTICAL FOR THE SURGERY COHORTS?

COHORT 1         ENDO         COHORT 2
57% 47%

COHORT 1         SURGERY           COHORT 2
43%                                                  43%



• COHORT 1
• More whites, fewer blacks
• Better ASA class
• Less HTN, HLD, CAD, CHF, 

COPD

DIFFERENCES



DIFFERENCES
• Cohort 1

– Less DM (13%)
– More ambulatoryCOHORT 1 HEALTHIER

THAN COHORT 2



PRIMARY ENDPOINTS
ENDOVASCULAR COHORTS

COHORT 1                COHORT 2
DEATH                            37.6%                               24.1%

MAJOR AMP                 14.9%                                14.1%

MAJOR REINT               23.5%                                25.6%



LIMITATIONS

• Planned number of patient enrollment not met
• 667/2525 ( 26.4%) EXCLUDED▬►REGISTRY
• 363 pts lost to f/u (19.8%)
• Low technical success rates for endo (80-85%)
• 66% had infrapopliteal disease however complexity of disease 

not well defined



Basil 1▬►7 mths
Best CLI-Cohort 1

TASC II
GLASS

Surgery Endovasc

HIGH RISK PTS

MORBIDITY

LOST TO F/U

MAJOR LIMB INTERVENTION



Basil 1▬►7 mths
Best CLI-Cohort 1

TASC II
GLASS

Surgery Endovasc

HIGH RISK PTS

MORBIDITY

LOST TO F/U

MAJOR LIMB INTERVENTION



SURGERY ENDO
VASCULAR



THANK YOU

twgensle@sentara.com



BASIL 2—Infrapopliteal Disease

• RCT—superiority trial
• Vein Bypass vs Endovascular first
• Endpoints

– AFS
– Amputation above ankle
– Death





COHORT 2—INADEQ 
GSV

• Endo
– More infrapop dz (50% v 

40%)



MORBIDITY/MORTALITY OF OPEN 
SURGICAL BYPASS



• Commissioned by SVS
• 9 studies/3071 subjects
• No significant difference

– mortality (OR, 0.72; 95% confidence interval [CI], 0.44-1.16) 
– amputation (OR, 1.2; 95% CI, 0.87-1.65). 

• Bypass surgery was associated with higher primary patency (OR, 2.50; 95% CI, 1.25
4.99) and assisted primary patency (OR, 3.39; 95% CI, 1.53-7.51). 

• The quality of evidence was low for mortality and amputation outcomes and moderate 
for patency outcomes



2015 TASC II UPDATE
Infrapopliteal disease

• In a large meta-analysis of series using PTA as 
the primary treatment modality that included 
many older series, the 3-year limb salvage rate 
was 82.4%.



HIGH
RISK > 
15%



• 44 studies/8600 pts
• Infrapopliteal disease

– GSV patency had higher patency rates at 1 and 2 years (Primary: 87%, 78%; 
Secondary: 94%, 87%, respectively) compared with all other interventions

• DES
– improved patency over BMS in infrapopliteal dz (1°patency: 73% vs 50% at 1 yr), 

and was at least comparable to balloon angioplasty (66% primary patency)

• Mortality
– NO SIGNIFICANT DIFFERENCE @ 1 AND 3 YRS





• Overall, it seems that major adverse events seen in 
patients with CTLI did not importantly differ between 
endovascular and open bypass. Increased patency did 
not always correlate with a significant effect on survival 
and risk of amputation, which may be a limitation of the 
available evidence. 





DIFFERENCES
• COHORT 1

– Less DOAC, Warfarin
– Less previous infrainguinal

revasc
– Less infrapop dz in pts w/ rest 

pain (6%)
– More infrapop dz in pts w/ 

tissue loss (9%)
– More WIfI 1, 3, 4
– Better ABI and toe pressures



• COHORT 1
• More SFA/tibial
• More POBA—5%
• More DCB—3%
• Less BMS—4%
• More DES—3%
• Less stent grafts-4%

DIFFERENCES
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• UK trial- 452 pts randomized to surgical or endovascular therapy 
(angioplasty) for critical limb ischemia.

• Primary endpoint- Limb Salvage
• Similar rates of limb salvage & all-cause mortality at 1 & 3 years.
• More reinterventions after angioplasty (26% vs. 18%).
• Higher costs of surgery at 1 year.
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