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Trans-Atlantic Inter-Society Consensus 
TASC

• CTOs and stenoses 
grouped together

• ≤ 5 cm CTOs are TASC 
A or Grade 1

• Endovascular 
revascularization is 
recommended for short 
(<5cm) and some long 
(5-20cm) CTOs

Global Limb Anatomic Staging System
GLASS 

Jaff MR, et al. An Update on Methods for Revascularization and Expansion of the TASC Lesion 
Classification to Include Below-the-Knee Arteries: A Supplement to the Inter-Society 
Consensus for the Management of Peripheral Arterial Disease (TASC II). J Endovasc Ther. 2015 
Oct;22(5):663-77

Conte M et al. Global Vascular Guidelines on the Management of Chronic Limb-Threatening 
Ischemia. Eur J Vasc Endovasc Surg. 2019 Jul;58(1S):S1-S109.e33
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OBJECTIVE

However… 
• Guidelines based on expert opinion and limited data in IC
• The impact of the presence and length of femoropopliteal CTOs vs 

stenoses on the long-term outcomes of revascularization is not 
established

• Existing comparative studies seldomly analyze angiographic anatomic data

• Objective: To determine the long-term comparative 
outcomes of  endovascular revascularization and lower 
extremity bypass for intermittent claudication based upon 
femoropopliteal anatomy (CTOs vs stenoses)
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METHODS

• IRB-approved retrospective chart review
• Cases identified by CPT codes from 2013-2023
• Inclusion criteria

• 1st intervention on limb within the study period
• DSA/CTA available for anatomic grading (TASC/GLASS)
• At least 1 follow up visit

• Outcomes
• Patency (primary, assisted primary)
• Major adverse limb events (MALE: reintervention, amputation)
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METHODS

43
Endovascular Rx of Stenosis

40
Endovascular Rx of CTO

1091 
Infrainguinal 
Procedures

886
(CLTI or other 

dx)

20
(No/unusable 

HQI)

5
(No Follow up)

205
(IC diagnosis)

185
(HQI available)

53
(Repeat 

Procedure)

180
(1+ Follow up)

127
(Index/First  
Procedure)

Intermittent Claudication?

High Quality DSA/CTA available?

One or more follow up visit?

First 
revascularization on 
limb in study?

HQI = High quality imaging (DSA, CTA)

44
Lower Extremity Bypass
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PATIENT DEMOGRAPHICS & 
COMORBIDITIES

Variable Total (N=127) Comparison of Proportions
Endo Stenotic vs Endo CTO vs Lower 
Extremity Bypass 

Gender Male 88 (69%) P= NS

Female 39 (31%)
Race Caucasian 111 (87%) P= NS

AA or Black 15 (12%)

Smoking Never 8 (12%) P= NS
Prior (>1yr) 26 (38%)
Current 35 (50%)

Hypertension No 25 (20%) P= NS
Yes 102 (80%)

Diabetes No 40 (59%) P= NS
Yes 28 (41%)
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PATIENT ANGIOGRAPHIC ANATOMY

Variable Total (N=127) Endo Stenotic 
Treatment (N=43)

Endo CTO 
Treatment 
(N=40)

Lower Extremity 
Bypass (N=44)

P-Value

Fem-Pop TASC 
II Class.

A-B 64 (50%) 36 (84%) 14 (35%) 14 (32%) <0.0001

C-D 62 (49%) 7 (16%) 26 (65%) 29 (65%)
Infrainguinal 
GLASS Stage

0-1 59 (46%) 37 (86%) 13 (33%) 9 (18%) <0.0001

2-3 68 (54%) 6 (14%) 27 (67%) 36 (82%)

Length Endo Stenotic Treatment
(N=43)

Endo CTO Treatment
(N=40)

Lower Extremity Bypass
(N=44)

None 43 (100%) 0 (0%) 5 (11%)

<5cm 0 (0%) 11 (28%) 3 (7%)
5+ cm 0 (0%) 29 (72%) 36 (82%)

Femoropopliteal CTO

Classification Systems

27 Femoral (68%)
13 Popliteal (32%)

26 Femoral (59%)
14 Popliteal/TPT (41%)
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PROCEDURAL DETAILS

Variable Total (N=83) Stenotic Treatment 
(N=43)*

CTO Treatment (N=40)*

PTA 29 (35%) 17 (40%) 12 (30%)
Bare Metal Stent +/- PTA 43 (52%) 21 (49%) 22 (55%)
Drug Balloon or Stent 11 (13%) 5 (11%) 6 (15%)

Variable Frequency
Target Suprageniculate 20 (45%)

Infrageniculate 24 (55%)

Conduit Vein Total 35 (80%)
Simple Segment GSV 30 (68%)
Other Vein 1 (2%)
Composite Vein 4 (9%)

Composite Graft (PTFE) 9 (20%)

Endovascular

Lower Extremity Bypass
*P=NS for differences between groups 
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LONG-TERM PRIMARY PATENCY OF 
REVASCULARIZATION

Log rank test, P=0.0184

Estimated 3yr Primary Patency
Endo Stenosis 80.3%
Endo CTO 50.4%
LEB 59.2%

Mean Follow-up: 740.0d

Hazard Ratio (Endo Stenosis Reference)
Endo CTO 3.4 (1.4-8.2) P: 0.007
LEB 2.4 (0.97-5.8) P: 0.058

ENDO Stenosis

Bypass

ENDO CTO

Median F/U: 630 days
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LONG-TERM PRIMARY-ASSISTED PATENCY OF 
REVASCULARIZATION

Log rank test, P=0.0012 Estimated 3yr Primary-
Assisted Patency

Endo Stenosis 90.5%
Endo CTO 52.3%
LEB 72.8%

Mean Follow-up: 834.7d

Hazard Ratio (Endo Stenosis Reference)
Endo 
CTO

9.48 (2.1-41.7) P: 0.003

LEB 4.43 (0.96-20.5) P: 0.057

ENDO Stenosis

Bypass

ENDO CTO

Median F/U: 630 days
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LONG-TERM FREEDOM FROM MAJOR ADVERSE LIMB EVENTS

Log rank test, P=0.0153 Estimated 3yr Freedom 
from MALE

Endo Stenosis 89.0%
Endo CTO 69.3%
LEB 55.1%

Mean Follow-up: 780.4d

Hazard Ratio (Endo Stenosis Ref)
Endo 
CTO

3.1(1.1-9) P: 0.03

LEB 3.9 (1.4-10.5) P: 0.007

ENDO Stenosis

Bypass

ENDO CTO

Median F/U: 630 days
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SHORT (<5CM) VS LONG CTO (≥5CM)

• No difference in long-term primary patency and freedom from 
MALE between patients with CTO <5cm (n=14)  vs ≥5cm (n=65)

P=0.9848Mean Follow-up: 681.7d

Primary Patency of Revascularization Freedom from MALE

P=0.5951Mean Follow-up: 719.8d
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LIMITATIONS

• Retrospective, small study at a single institution
• Selection Bias (no uniform treatment algorithm)
• Lower rates of usage of drug technology 2013-2023
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CONCLUSIONS

• Outcomes of endovascular revascularization of 
femoropopliteal CTOs and lower extremity bypass 
are markedly inferior to endovascular treatment of 
femoropopliteal stenoses

• Patency
• MALE

• CTOs <5cm had equivalent outcomes to CTOs ≥5cm
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CTO lesions are associated with higher 
rates of periprocedural complications and 
reinterventions after 1 year

In the patients with femoropopliteal stenosis 
without CTO, stenting resulted in better 
clinical outcomes than balloon angioplasty. 
The presence of CTO in the femoropopliteal 
lesion should be considered when selecting a 
suitable device for performing endovascular 
procedures.

THE NEGATIVE IMPACT OF CTO
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DISCUSSION

• These results indicate that the presence of any femoropopliteal 
CTO, irrespective of length, heavily impacts long-term durability 
and safety of treatment

• This study suggests current classification systems and 
guidelines underestimate the detrimental impact of short CTOs

• The durability of revascularization is important to shared decision 
making in the management of IC

• Larger scale investigations of the comparative outcomes of 
revascularization in IC in patients with CTOs of varying lengths 
and complexity are required

• Guidelines should be altered if these findings are corroborated
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Thank you
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SHORT-TERM OUTCOMES

Variable Total (N=127) Stenosis Treatment 
(N=43)

CTO Treatment (N=40) Lower Extremity 
Bypass (N=44)

Failed Primary Patency No 127 (100%) 43 (100%) 40 (100%) 44 (100%)
Wound Infection Yes 1 (1%) 0 (0%) 0 (0%) 1 (2%)

Transfusions (#PRBCs) 1 1 (1%) 0 (0%) 0 (0%) 1 (2%)

Myocardial Infarction Troponin Only 1 (1%) 0 (0%) 0 (0%) 1 (2%)

Dysrhythmia Yes 3 (2%) 0 (0%) 1 (3%) 2 (5%)

Change in Renal Fxn Yes 3 (2%) 0 (0%) 1 (3%) 2 (5%)
Return to OR Yes 2 (2%) 0 (0%) 0 (0%) 2 (5%)

Periprocedural Complications

Stenosis Treatment CTO Treatment Lower Extremity Bypass

Improvement at 1st FU 36 (84%) 35 (85%) 38 (86%)

Mean days to 1st FU 47.1 136.0 50.7

Symptomatic Improvement
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