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WHEN TO NAVIGATE TOWARDS FOOT VESSELS?

• Below-the-ankle vessel disease is a key factor in CLI

• Angioplasty is usually possible 

but when is it really useful and not harmful?

• Clear clinical indication is mandatory* 

• Rutherford 5-6 patients

• Clear pathophysiology is mandatory* 

• Failure of the foot distribution system

 To obtain direct-flow into the wound

 To improve the « outflow » and foot perfusion

• And limit the slow-flow phenomenon

 To create an AVF (Limflow)

• Never touch what is more or less functionning!

*Ferraresi et al. Linc 2017



WHEN TO NAVIGATE TOWARDS FOOT VESSELS?

Obtain direct-flow into the wound



Improve the « outflow »

WHEN TO NAVIGATE TOWARDS FOOT VESSELS?
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Wound healing

86%

60%

88%

Freedom from Major Amputation



HOW TO NAVIGATE TOWARDS FOOT VESSELS?

1/ Antegrade approach

Guidewire alone / if the extremity does not cross the lesion and turns into a loop...

Endoluminal Approach

Usual technic

More physiologic

No re-entry problem

Not always feasible in long /calcified lesions

(CTOs >6 months)

Guidewire + Support Catheter

Guidewire with polymer

+ hydrophilic coating

Sliding Technique



HOW TO NAVIGATE TOWARDS FOOT VESSELS?

1/ Antegrade approach

Guidewire alone / if the extremity does not cross the lesion and turns into a loop...

Guidewire + Support Catheter

Subintimal Approach

Penetration Technique

Alternative to the drilling

technique

Severly calcified

lesions/resisting CTOs

Super-stiff guidewire / tappered Easier in some long/calcified lesions

Re-entry more difficult to control 

Drilling Technique

Stiff hydrophobic

guidewire / non tappered



WHEN TO NAVIGATE FROM FOOT VESSELS?

2/ Retrograde approach

• High risk to damage distal target vessel by continuing antegrade approach
• while it might be the only landing zone for bypass 

• Inability to re-enter into the true lumen 

• Rupture or loss of the antegrade vessel pathway

• Inability to correctly identify the origin of peroneal of tibial artery

First series by Spinosa et al. JVIR 2005 

PROS

 Small diameter vessels : increased pushability
 Less likelihood of entering sidebranches
 Distal cap often softer

 Easier re-entry
 Limits the extension of dissection 

 Shorter arterial segment to treat

CONS

 Challenging
 Small diameter vessels prone to spasm

and dissection
 Often calcified
 Sharp angulation near the ankle
 Long procedure time



HOW TO NAVIGATE FROM FOOT VESSELS?

2/ Retrograde approach First series by Spinosa et al. JVIR 2005 

Sterile preparation

of both groins 

+ entire leg

Optimal installation is key

Fluoroscopy guided puncture

 Simple scopy if calcified

 If not proximal injection + road-mapping

 Parallax adjustment +++ 

 Needle and artery must be perfectly aligned

 For ATA, PTA and PA 

 feet attached together in internal rotation

 For complex vascular anatomy of the foot and 

plantar arch

 Foot in abduction + Standard anteroposterior

and lateral oblique projections

R. Ferraresi, CACVS 2014 



HOW TO NAVIGATE FROM FOOT VESSELS?

2/ Retrograde approach First series by Spinosa et al. JVIR 2005 

Dedicated material
• 16-G needle or 21-G micropuncture kit

• Antispasm Cocktail 

• Wires
• 0.018’’ guidewires / 0.014’’ guidewires

• Wire excalation strategy (stiffer wire)

• Support catheters or OTW balloon catheters

Subintimal ApproachEndoluminal Approach

Sheathless +++

 Guidewire and catheter inserted

directly through the skin 

 Procedure resumed by antergrade

way

SAFARI 3-4F microsheath

 Only when you need to use a 

balloon

« Rendez-vous »/CART

CCF



• TAMI technique 

• poor candidates to CFA access

• single or dual retrograde tibial-pedal access

• 100% US guidance

• 4F micro-puncture sheath

• 23 patients in a single institution 

• 19 patients (82%) Rutherford IV-VI

EXTREME TECHNIQUES



EXTREME TECHNIQUES

• Percutaneous transmetatarsal artery

access

• Under US guidance 

• Anti-spasm cocktail +++

• 21-G needle + Micro-sheath

• First metatarsal artery is the best option 

• access at the dorsum of the foot 

through the first dorsal metatarsal

artery

• reach pedal arch or LOOP



1) Pedal-plantar loop technique for reconstruction of plantar arch

 Low-profile balloons

 Dedicated diameter 1.5 to 4 mm 

 Dedicated length : Avoid long balloons

 High early restenosis rates (< 2 years)

 Not compliant enough  arterial stress  hyperplasia

3/ Transcollateral approach

First picture from Ferraresi et al. LINC 2014, Second picture from Lee et al. EVT 

Last pictures From Manzi et al. 

EXTREME TECHNIQUES

Prefer repeated inflations with short balloons
 Only treat occluded or heavely diseased foot vessels

 Respect the distribution system if it seems satisfactory

Long inflation time (>180s) + gradual high pressure dilation (7-10Atm)



2) Through « collaterals » that are not systematized

3/ Transcollateral approach

EXTREME TECHNIQUES



2) Through « collaterals » that are not systematized

3/ Transcollateral approach

EXTREME TECHNIQUES



Create an AVF fistula

 LimFlow

 7F arterial catheter

 5F venous catheter

 console to facilitate crossing with needle

 0.014’’ driven across crossover point into retrograde

sheath

 3 x 40mm balloon to predilate arteriovenous fistula



 0.014’’ exchanged for 0.018’’ over support catheter

 reversed valvulotome to disrupt the valves 

 covered stent from posterior tibial vein up to patent 

posterior tibial artery to cover venous collaterals

EXTREME TECHNIQUES



Create an AVF fistula

7 “end stage” CLI patients with no remaining open or 

endovascular options 

 No 30-day MAEs

 6-month results

 Skin temperature

 improved on FLIR thermography

 Complete wound healing in 4 

 Immediate ➘Rest pain in 1 

 Increased transcutaneous oximetry levels in 

4

 Major amputation in 1

 CE Mark study underway

 Pre-investigational device exemption 

application accepted by FDA

EXTREME TECHNIQUES



 Antegrade failure of 

peroneal recanalization with

0.018’’ guidewire and 

Trailblazer

PERONEAL ACCESS (1)



 Retrograde peroneal puncture

 Proximal 1/3 of the leg

 Cook® micropuncture kit or 16 to 21 Gauge needle (64 mm long)

 Vasodilators (papaverine) in case of spasm

 Fluoroscopy-guided under road-mapping

PERONEAL ACCESS (2)



 Sheathless approach +++ 

 Trailblazer 0.018’’ x 90cm

PERONEAL ACCESS (3)



PERONEAL ACCESS (4)

 Catheterization of proximal long 4F sheath

 Procedure resumed by antegrade way



PERONEAL ACCESS (5)

 Balloon angioplasty by Savvy® 2.5mm x 100mm (SAFARI)



 Distal hemostasis

 Appropriately sized balloon inflation from

antegrade access

 In the meantime, manual compression at 

the retrograde puncture site 

 Angiographic control

 Closure device : FémoSeal® 

PERONEAL ACCESS (6)



TAKE HOME MESSAGE

• Consider to go Below-the-ankle whenever clinically indicated

• Rutherford 5-6 patients

• Failure of the foot distribution system

 To obtain direct-flow into the wound

 To improve the « outflow » and foot perfusion

• And limit the slow-flow phenomenon

 To create an AVF (Limflow)

• Technically feasible and safe

• Appears to provide positive clinical results in terms of 

• limb salvage 

• wound healing

• But expect high restenosis rates

• Antegrade-Retrograde techniques improve success rates

• New extreme approaches are under development

• IMPORTANTLY : Never touch what is more or less functionning!



THANK YOU FOR YOUR ATTENTION


