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Carotid Lesions: A Paradigm for Embolization
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New DW-MRI Lesions in ICSS RCT:

.EmbOIiza.tion iS common during |0Wer eXtremity Piazza et al. Distal filter 278 74% Gross and
interventions. : AR  After CEA 17%, after TF-CAS 50%

— We do not yet know the consequences. Ledwoch etal. Distal filter 944 89% Gross and
Personal clinical experience. Lockioetal  TOAR 750 47%  Grossonly
— Clinically apparent ischemia during a procedure caused by

non-target lesion occlusion.

Role of Microembolization in Lower Extremity Procedures

Data from studies of distal filters and perfusion
assessment tools. New DW-MRI Lesions in 50-87%
3 q q f patients after TF-CAS
Unexplained events possibly related to microvascular otfpatientslaiey : :
= 5 more likely to

Larger lesion volume

manifest as stroke

occlusion:
— Slowly healing/non-healed wounds despite patent target lesion
— Loss of wound blush
— Worsening runoff over serial interventions
— Unplanned amputation

This is the case that convinced
me that embolization occurs
@ more often than we think.

Lower Extremity
Embolization
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As we go after more complex lesions...




Factors Associated with Clinically Apparent Embolization

Age 097 095 098

Indication: CLI vs claudication 158

No. of treated arteries 121 103 144

Total occlusion length 102 100 102 Age

Urgency CLTI
Urgent vs elective Occlusion length

5;:?2?;&?5::: Number of treated arteries
atherectomy” Emergency

Balloon vs balloon and ¥
atherectomy Atherectomy

Atherectomy vs balloon
and atherectomy

Balloon and stent vs balloon
and atherectomy

Stent and atherectomy vs
balloon and atherectomy

Ochoa-Chaar et al.

Flow in the Lateral Plantar Artery

Embolic signals

Flow nearly undetectable after numerous
embolic signals

Filter

Aspiration
of the filter
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Embolization Detected Intraoperatively by Pedal Artery Duplex
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This is the case that convinced
me to use a filter when
performing atherectomy.

ABLE 2 Baselinelesion characteristics and procedure outcomes
Directional atherectomy before paclitaxel coated balloon —

i in complex disease: The VIVA subjects (n= 102)
REALITY study

Lesion characteisics
Lesion length (mm) 179 + 81 (99)

[[Eeson engtn 150 mm 556 (55/99)
Calium PACSS score

15 CERiers Grade 0 10(1/202)

y Grade 1 20(3102)

102 patients Grade 2 00(0/10)

High complexity disease Grade 3 186(19/102)
Grade 4 676 (69/102)

Distal protection used 971 (99/102)

Debris captured in distal protection 939 (93/99)
device

Debris Captured ——— |

Procedure-related complication
Perforations 31(098)
Perforations requiring stenting 1000(3/3)
Dissections | grade C° 14.3 (14/98)
357(5/14)
Distal embolization —> 128(11/86)

Distal embolization requiring aspiration 455 (5/1)
only

Distal embolization requiring stenting 91(/11)

Rocha-Singh et al. Catheter Cardiovasc Interv 20:
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508 patients o]
331 (65%) h
macro-embolic debris
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Calcified lesion >4cm

Standard lesion >14cm
Less than 0-1 vessel runoff

FDA-Mandated Pre-clinical Protocol

DAY-3 v 27 swine skin wounds
10 mm
3 "“‘“""5 ~transdermal

mm\ /,EtC" Q ~staggered

3GROUPS - 18 EACH

Bissslll Healing not impaired
s | S ; )
P in distal extremity wounds in presence

of intentional paclitaxel overdose.

uncaated balloon
—— (control)—|

o paclitaxel near wound

single pacitaxel
4 paclitaxel near wound coated balloon |

three paclitael
*~ coated balloons |

4 4 4 paclitaxel near wound
P atday 14and

Granade, 1. e al. ) Am Coll Cardol Basic Trans Scence. 2025/65) 4187,
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Slow Flow No Slow flow P
(n=7:8%) (n=81) Value
Freedom from Restenosis 71% 91% 0.09
Freedom from TLR 1% 97% <0.01
Amputation free survival ~ 71% 95% 0.02

Shirai et al. Heart \

§ The no-! oy following df
Possibly due to patient with chronic limb-threatening ischemia and a history of

X . below fa
diffuse microembolization |GGG

Mitiso Sobajima (MD. PhD) !, Teruhiko Imarmura (MD, PhD, FICC), Alsuko Fukuio (WD), Yohel Ueno (MD, PHD),
Hiroshi Onada (MO, PHD). Hioshi Ueno (MD. PhD), Koichiro Kinugawa (MD, PR, FICC)

Slow-flow phenomena following lower fimb pacliaxe- and
siolimus-coated balloon angoplasty i the setting of chronic fimb
threatening ischaemiaiia case series
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Lower Extremity Embolic Protection Device

Schneider et al it Atherectomy Filter occlusion

IJET, 2012 TASCD 15%
Emboshield

Muller-Hulsbeck il Atherectomy Filterwire

etal

JEVT, 2009

Allie et al i Atherectomy >2mmiin 24%

Occlusion
‘Shammas et al i Atherectomy >2mmin 90%
JEVT, 2008 PTA/stent >2mm 28%

Karnabatidis i Occlusion >3mmin 12%
Ji Long lesion
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Small Artery Disease Is Commo
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Product-Limi Survival Estimates

AFS lower with
decreased toe pressure

Survival Probability

TP <10mmHg

28535

u
750 1000 125
Length of Follow-Up

T

Table IV. Kaplan-Meier amputation-free survival (AFS) by revised toe hemodynamic pressure groug (1882 limbs)

Toe pressure <50mm Hg 6 months. 1year 2 years 3 years

Overall 064 (0.031) 054 (0.032) 041 (0.033) 0.28 (0.032)
TP 31-50 mm Hg (group 0, n ! 115) 082 (0.040) 0.71 (0.048) 0.58 (0.053) 0.44 (0.056)
TP 11-30 mm Hg (group 1, n | 82) 0.69(0054) 053 (000) 038 (000) 02700
TP 0-10 mm Hg (group 2, n ! 85) 0.36 (0.055) 0.35 (0.055) 0.21 (0.050) 0.08 (0.036

Valabhaneni et al. JV

Microembolization During Complex Lower Extremity Revascularization is Causing More Damage Than We Think
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» Embolization is clinically apparent in about 5% (when we look).
» Angiography is not sensitive enough but the more we look,
the more we find.

» Combination of more aggressive endovascular approach to more
extensive occlusive disease morphology and repeated procedures in
patients with poor runoff integrity, will likely have negative
consequences.

» We do not know whether there are long-term consequences to
microembolization-but we may be accelerating the deterioration of the
runoff bed. We need more information about the effect on outcomes.
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Microembolization during complex revascularization is
causing more runoff damage than we think
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Microembolization During Complex
Endovascular Procedures Is Causing
More Damage Than We Think To The
Already Compromised Pedal Runoff

and Is Paclitaxel A Causal Agent
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