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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 VESSEI_.." ?

Obtain direct-flow into the wound

ACC Cardiovasc Inte M7 Jan 2310021 188-184. doi: 10.1016].jcin.2016.10.026.

Wound Blush Obtainment Is the Most Important Angiographic Endpoint for Wound Healing.

a M2, liga O, Yamauchi ¥*, Kawasaki D7, Yokoi Y5, Soga ¥7, Dhura

Lisunomiya M, Takgbe
[ — TABLE 4 Multivariate Analysis for Predictor of Wound Healing (Angicgraphic Variables)

Unadjusted HR (95% C1) Adjusted HR (95% CI)
Number of patent BK 0.96 (0.77-1.78) (p = 0.667) 0.85 (0.66-1.10) (p = 0.226)
TABLE = Result of Endovascular Therapy vessels (0-3)
Number of patent BA 1.23 (0.93-1.63) {p = 0.147) 1.24 (0.88-1.75) (p = 0.225)
Total Wound Blush Positive Wound Blush Negative vessels (0-2)
(N - 185) (n = 142) (n - 43) p Value Pedal arch 1.2 (0.79-1.59) (p = 0.524) 0.90 (0.61-1.33) (p = 0.597)
Mumber of patent BK vessels Direct flow 1.06 (0.75-1.50) (p = 0.736) 1.10 {0.743-1.63) (p = 0.629)
n 15 {a] 5 {E] E ':14} Wound bllJSh 1-35 [].15-2.93] {F-'l - ﬂ.D]z} ].34 [].”-3.05}! fp = 'El.ﬂ] 9]
1 72(39) 49 (35) 23 (54)
In the multivariate Cox model, all the variables listed in the table were entered to cbtain adjusted hazard ratios
2 ?D {38} 6{] {42} 1'0 tzi] Cl confidence nterval; HR hazard ratso; other abbrewiations as in Talbde 3.
3 28 (15) 24 (17) 4 (9) 0.020
Number of patent BA vessels il |
o 17 (9) 5(4) 12 (28) /1
1 104 (56) 80 (56) 24 (56) 3 SWowdhesive:
+f WB positive vs. negative
2 (-] {35] 57 {40} 7 “E} <0.001 0.24 ' J’ 79.6% vs. 46.5%; P=0.01
Pedal arch 147 (80) 97 (68) 706} <0.001 if
Angiosome direct 104 (56) 86 (61) 18 (42) 0.036 JJ
0o **
Values are n (36), 5 150 :&‘ JEO 050 SAYO
B — below the ankle; BE — below theé ks, 0 90 180 270 360
WB + No atrisk 142 63 32 18 12
% 0 49 72 84 88
WB - No atrisk 43 17 11 7 5

% 0 36 51 62 73




WHEN TO NAVIGATE TOWARDS FOOT VESSELS?

Improve the « outflow »

J Vasc Surg. 2017 Apr,B5(4):1047-1054. doi: 10.1018/].jvs.2018.05.#TH. Epub 2016 Mov 12" \ 3‘5
Incidence and clinical outcomes of the slow-flow phengmenon afte -\0\)\35 )
angioplasty. ‘\Ga\ no
Tokuda T', Hirano K2, Sakamoto Y7, Takimura H?, Kobayashi N2, Arakl - \)0\3\\
e a(\d
0 afte" (ale®
e(\Om ne 0'\\
Wound- qqw " o~ wob® ool O
N~ i\ NES
100%— s e s\0 cole a c a0 \A?’olo
. (\C,e 0 3‘5‘50 $ ca\\ 0
o {C0e on Wa° . \C\
B %o a0 oo™ geNe'
A8 aow P90 2000V N |
W ) PV ol
1he 90 gort o 63% %o g 9 60% 60%
ed© g% N7 oW ]
fxe an CF . e _
0\\)5\0 on 0 E‘ anme log rank P < .01 Slow flow -
c 1\ < |
. TO‘a\ O(G = / T Slow flow +
we' : 0%
365) G320) 0 G30)
Days after Intervention

Days after Intervention




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
Endoluminal Approach

Usual technic
More physiologic
No re-entry problem

Sliding Technique

Guidewire with polymer
+ hydrophilic coating

o
y
b
“*.-..-’

Not always feasible in long /calcified lesions

(CTOs >6 months)




HOW TO NAVIGATE TOWARDS FOOT VESSELS?/

1/ Antegrade approach

R(ti)

/

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

Guidewire + Support Catheter

171 Tops

Penetration Technique

Alternative to the drilling
technique

Severly calcified
lesions/resisting CTOs

Super-stiff guidewire / tappered

—_

Drilling Technique

Stiff hydrophobic
guidewire / non tappered

Subintimal Approach
asu‘;-

Cathéter de
support

Easier in some long/calcified lesions

Re-entry more difficult to control
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WHEN TO NAVIGATE FROM FOOT VESSELS? ,
/R\‘\
2/ Retrograde approach First series by Spinosa et al. JVIR 2005 /‘*\

« 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

Failure to cross antegrade 18%
Success with retrograde approach 86%
Pedal access site occlusion 2%

Other local complications 8%
Mantero-Baker et al, J Endovase Ther 2008;15:504

/ PROS \ / CONS \

=  Small diameter vessels : increased pushability =  Challenging
= Less likelihood of entering sidebranches =  Small diameter vessels prone to spasm
=  Distal cap often softer and dissection
-> Easier re-entry =  Often calcified
=  Limits the extension of dissection = Sharp angulation near the ankle

\ - Shorter arterial segment to treat J & Long procedure time /




HOW TO NAVIGATE FROM FOOT VESSELS?

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

=  Simple scopy if calcified

. If not proximal injection + road-mapping

Optimal installation is key - Parallax adjustment +++

Sterile preparation . Needle and artery must be perfectly aligned
of both groins R. Ferraresi, CACVS 2014
+ entire |eg Artery Preferred oblique view Preferred segment | Skin puncture site | Meedie length
Anterior tibial |Omalateral 20-40° Every segrment Antero-lateral aspect of the leg 4-T cm

Posterior tibial | Lateral Distal, retromalleclar | Medial aspect of the ankle 4-Tcm
segrment, praximal

plantar arteries

Peroneal Ormolateral 20-40° Eviry segrment Antero-lateral aspect of the leg;
the needle crosses the
interosseus membrane

Dorsalls pedls | Antero-posterior Every segment Darsum of the foot
Foot arteries | Antero-posterior First metatarsal | Dorsum of the foot
\ artery Plantar access is not practical
—  Tarsal arterles | because of skin thickness
—  Collaterals

' Fluoroscopy guided puncture



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 Cocktalil

500 miL heparinized normal sakine

* Wires :
' * 0.018” guidewires / 0.014” guidewires 3000 pg nitroghycenn
‘ * Wire excalation strategy (stiffer wire) 25-5 mg veraparmil
» Support catheters or OTW balloon catheters

Sheathless +++ ‘
T
- Only when you need to use a 'y P4 U

- Guidewire and catheter inserted
balloon A

directly through the skin

- Procedure resumed by antergrade
way

Endoluminal Apprbach Subintimal Approach




EXTREME TECHNIQUES

Catheter Cardiovasc Interv. 2014 May 1;83(6):387-84._ doi: 10.1002/ccd_ 25227, Epub 2013 Nov 9.

Tibio-pedal arterial minimally invasive retrograde revascularization in patients with advanced
peripheral vascular disease: the TAMI technique, original case series.

Mustapha .JA", Saab F, McGoff T, Heaney C, Diaz-Sandoval L, Sevensma M, Karenko B,

«  TAMI technique

« poor candidates to CFA access

« single or dual retrograde tibial-pedal acc
« 100% US guidance

*  4F micro-puncture sheat
i
Bk
QO06Y units

TABLE Ml

Immediate In-Hospital Outcomes

Outcome TAMI technique  Traditional CFA PVI
Death/MI 0f195

Access site complication 6195 (3%)
Major amputation W15 (255
Emergency vascular surgery 1195 {0.59:)
Blood transfusion B/195 (45
Vessel perforation 14195 (7%
Vessel embolization 17195 (0.5%:)
Vessel thrombosis 1/195 (0.53%)

—




EXTREME TECHNIQUES

Cardiovass Intervent Radiol. 2013 Apr;36(2):554-7. dol: 10.1007/s00270-012-0391-3. Epub 2012 Apr 25.

Retrograde percutaneous transmetatarsal artery access: new approach for extreme
revascularization in challenging cases of critical limb ischemia.

Manzi M, Palena LM.

 Percutaneous transmetatarsal artery
access

« Under US guidance
Anti-spasm cocktail +=+



EXTREME TECHNIQUES

[ 3/ Transcollateral approach }

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

First picture from Ferraresi et al. LINC 2014, Second picture from Lee et al. EVT
Last pictures From Manzi et al.



EXTREME TECHNIQUES

-

3/ Transcollateral approach

2) Through « collaterals » that are not systematized

Catheter Cardiovase Interv, 2008 Feb 1:71(2):268-T2. doi: 10.1002/ccd. 21332,

"Trans-collateral” angioplasty for a challenging chronic total occlusion of the tibial vessels: a
novel approach to percutaneous revascularization in critical lower limb ischemia.
Fusaro M, Agostoni P, Biondi-Zoceal G.




EXTREME TECHNIQUES

3/ Transcollateral approach [

Through « collaterals » that are not systematized

Catheter Cardiovass Interv, 2008 Feb 1;71(2):268-72. doi: 10.1002/ced. 21332,

"Trans-collateral” angioplasty for a challenging chronic total occlusion of the tibial vessels: a
novel approach to percutaneous revascularization in critical lower limb ischemia.

Fusaro M, Agostoni P, Biondi-Zoceal G.




EXTREME TECHNIQUES

Create an AVF fistula

o Ercormer: Ther, T OcE 245815620, doi; P0TTFTR6BS0201 77 YEREDY. Epub 200F A 132

Midterm Outcomes From a Pillot Study of Percutaneous Deep Vein Arterialization for the Treatment
of No-Option Critical Limb Ischemia.

Kum &', Tan YK, Schrave MA?, Farmnesi B2, Warcos BL35. Schmice &8, Schened 08 pustapha JAT, Lim OW", Ho 07, Tang T¥ . Alecaradnesn, v,
Waglirangurn 08

=  LimFlow o
= 7F arterial catheter e W
= 5F venous catheter . / !
= console to facilitate crossing with needle “ e

I ey = 1 -
= 0.014” driven across crossover point into retrograde

sheath _— (=] GEE =

Figure 1. Overview of the LimFlow approach to percutaneous deep venous arterialization.

= 3 x40mm 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 Pt . e o ctet




EXTREME TECHNIQUES

[ Create an AVF fistula }

o Breirmes; Ther, 2017 Oct 2451815628, dol; 10LVTTT SI6S0E01 TP VD Epub 2007 A 13,

Midterm Outcomes From a Pllot Study of Percutaneous Deep Vein Arterialization for the Treatment
of No-Option Critical Limb Ischemia.

m_s'.mp:gs‘. Schmye MAZ, Farmresi A, Varcon RS, Schmict A%, Schanert 05, Mustapha JAT, Lim DM, Ho 0, Tang TY". Alscardnesny W2,
Mglimngers B

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 SNRest painin 1
» Increased transcutaneous oximetry levels in
4
» Major amputation in 1

» CE Mark study underway
» Pre-investigational device exemption
application accepted by FDA




PERONEAL ACCESS (1)

= Antegrade failure of
peroneal recanalization with
0.018” guidewire and
Trailblazer




PERONEAL ACCESS (2)

= 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 (3)

= Sheathless approach +++

= Trailblazer 0.018” x 90cm




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)




PERONEAL ACCESS (6)

= Distal hemostasis

= Appropriately sized balloon inflation from
antegrade access

= In the meantime, manual compression at
the retrograde puncture site

= Angiographic control

= Closure device : FémoSeal®




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!
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