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▪ Increase inflow (aorto-iliac, superficial femoral artery, deep femoral artery)

▪ Optimize outflow (popliteal artery, crural arteries)

▪ Increase ABI >0.3 or >0.4 (in diabetics)

▪ Reverse natural course (rest pain > ulcer > gangrene)

▪ Limb preservation

▪ Quality-of-life improvement

▪ Reduction in cardiovascular complications

TREATMENT GOAL IN CLI



CLI=MULTILEVEL DISEASE



▪ Experience

- Simple lesions

- Complex lesions

▪ Availability of wires, CTO devices, balloons and stents

▪ Knowledge of alternative techniques

CLI=MULTILEVEL DISEASE





Male, 80 y.o.

April 2022: pain at rest

DUS: occlusion of the SFA, patent popliteal artery,
patency of the PTA, distal occlusion PA and ATA

Hypertension
Previous TIA
CAD with previous PTCA
PAOD with previous bilateral PTA
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Clinical Investigation

Introduction

Peripheral artery disease (PAD) is a worldwide epidemic 

affecting millions of patients.1 Critical limb ischemia (CLI) 

is considered the most advanced stage of PAD. Chronic 

total occlusions (CTOs) are commonly seen in the femoro-

popliteal segment of patients with PAD and intermittent 

claudication, while patients with CLI classically have a 

multilevel distribution of arterial disease. CTOs represent 

dense collagenous lesions with varying degrees of calcifica-

tion obstructing blood flow to distal vascular beds. The 

obstructive nature of this material limits the success rate of 

traversing these CTOs during catheter-based interventions.

The true length of a CTO cannot be determined with 

angiography alone because the column of contrast cannot 

penetrate the “caps” located at the proximal and distal ends 

of the occlusion. Thus, lesions may appear angiographically 

to be longer than they truly are
2,3 as the contrast stops at the 

proximal cap and does not reconstitute until a collateral 

artery is able to restore flow distally. This has prompted the 
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Abstract

Purpose: To present the chronic total occlusion (CTO) crossing approach based on plaque cap morphology (CTOP) 

classification system and assess its ability to predict successful lesion crossing. Methods: A retrospective analysis was 

conducted of imaging and procedure data from 114 consecutive symptomatic patients (mean age 69±11 years; 84 

men) with claudication (Rutherford category 3) or critical limb ischemia (Rutherford category 4–6) who underwent 

endovascular interventions for 142 CTOs. CTO cap morphology was determined from a review of angiography and duplex 

ultrasonography and classified into 4 types (I, II, III, or IV) based on the concave or convex shape of the proximal and distal 

caps. Results: Statistically significant differences among groups were found in patients with rest pain, lesion length, and 

severe calcification. CTOP type II CTOs were most common and type III lesions the least common. Type I CTOs were 

most likely to be crossed antegrade and had a lower incidence of severe calcification. Type IV lesions were more likely to 

be crossed retrograde from a tibiopedal approach. CTOP type IV was least likely to be crossed in an antegrade fashion. 

Access conversion, or need for an alternate access, was commonly seen in types II, III, and IV lesions. Distinctive predictors 

of access conversion were CTO types II and III, lesion length, and severe calcification. Conclusion: CTOP type I lesions 

were easiest to cross in antegrade fashion and type IV the most difficult. Lesion length >10 cm, severe calcification, and 

CTO types II, III, and IV benefited from the addition of retrograde tibiopedal access.

Keywords

antegrade access, critical limb ischemia, chronic total occlusion, peripheral artery disease, plaque cap, plaque morphology, 

retrograde access, tibiopedal access
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SUBINTIMAL RECANALIZATION

Predictable re-entry into the reconstituted true lumen distal to occlusion remains the limitation of the procedure

PROS
Low-cost device and procedure 
Calcified, complex long CTO lesion
Can be used in iliacs/SFA/pop/BTK
Time-saving

CONS
Entry and re-entry failure
Increase of original lesion length
Peri-adventitial hematoma
Vessel perforation
Collateral vessel occlusion
Using of re-entry device

STEP BY STEP APPROACH
Entry to subintimal space
Transverse the occlusion
Re-enter to the true lumen



Male, 81 y.o.

AF 
Hypertension
Diabetes
CAD with previous PTCA
PAOD with previous bilateral PTA, occluded stent in the right SFA
Hystory of bilateral claudication (200 m)

12.03.2021: 
Ischemic rest pain
Hypotermic left lower limb

DUS: segmental occlusion of the SFA and the popliteal artery,
occlusion of ATA and patency of PTA and PA



16.03.2021



STEP 1
Entry into the subintimal space

- Usually easy by pushing a stiff
catheter against the occlusion

STEP 2
Transverse the occlusion

- Form a loop (easy with a 
standard J-wire)

- Push a stiff catheter over the 
wire to support and control the 
wire



IF NOT POSSIBLE:
STEP 1
Entry into the subintimal space

- Consider a stiff straight wire to 
start the dissection

- Perform balloon dilatation of 
proximal healthy lesion to create 
intentional dissection lumen

STEP 2
Transverse the occlusion (heavy
calcification)

- Consider using an extra stiff catheter
- Perform a gentle balloon dilatation

of proximal channel to reduce 
friction of catheter (2-3 mm)

PTA 2 mm



PTA 5 mm

STEP 3

Re enter into the true lumen

- Shorten guidewire loop to re-enter
- Use an angled catheter
- Once into the lumen check if there is

back flow and confirm with contrast

If not possible:

- Consider to extend the subintimal distally
- Consider a re-entry device



STEP 4

OPTIMIZE THE RESULT

- PTA
- DEB
- STENT

Stenting
4x100 mm





Inability to re-enter the true lumen after subintimal recanalization

RE-ENTRY DEVICE

OUTBACK™ Elite Re-Entry Catheter

• 6F Sheath compatible
• 80cm and 120cm lengths
• Use over 0.0014 wire platform
• Fluoroscopically oriented



Male, 81 y.o.

Hypertension
Diabetes

March 2022:
pain at rest
reduced sensibility

DUS: occlusion of the SFA, patent popliteal artery,
patency of the PA, no flow in PTA and ATA







PTA 5 mm PTA 6 mm



Stenting 5x130 mm
Post dilated up to 5 mm





TAKE-HOME MESSAGES

- Antegrade approach is safe and effective providing high success in CLI 
revascularization (up to 80%)

- Adequate expertise in CLI strategies and up-to-date endovascular tools are 
mandatory to achieve technical success since a failure rate 20% is unacceptable
for patients with CTO in CLI

- Subintimal revascularization can be challenging due to:
Entry and re-entry failure
Increase of original lesion length
Collateral vessel occlusion

- Time to shift to a re-entry device is very important to reduce contrast, X-ray, 
time, cost
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