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2025 is not that far in the future!

• Realistically…only devices either already approved/available, or 
currently in or soon to be starting clinical trials are relevant for 
inclusion in this discussion 

• In the US today, only PTA, atherectomy, lithoplasty and Tack system 
are approved for BTK intervention.  No ani-proliferative therapy is 
available

• So there is much to look forward to…



What are some of the incompletely addressed 
issues?
• Maintenance of vessel patency

• Acute recoil

• “Classic” restenosis (intimal hyperplasia consisting of fibroblast proliferation 
and extracellular matrix production resulting in vessel contraction and lumen 
loss)

• Assessment of tissue perfusion deficits pre-procedure, intra-
procedural effectiveness of intervention, and post-procedure 
surveillance 

• Better understanding and treatment of the “no option” patient



Maintenance of vessel patency

• Acute recoil
• Since PTA is currently the primary modality used today, we must reconcile its 

well-known shortcomings: dissection, recoil, late vessel contraction, and 
neointimal hyperplasia

• Specialty balloons and atherectomy have been designed to address some of 
these issues 

• Intravascular Lithoplasty (IVL) has shown significant promise in the most 
heavily calcified lesions

• The Tack system, in non-heavily calcified vessels, achieves high-rates of long-
term patency likely in part due to resolution of dissection and in part due to 
anti-recoil action, all while seemingly without provoking excessive hyperplasia 
with 6 month primary patency of 87% and freedom form TLR of 92%



Maintenance of vessel patency

• Restenosis avoidance
• Paclitaxel DCB has been underwhelming

• Current data is strongest for sirolimus analogue DES in the proximal vessels, 
but not well-tested/suited to more distal locations

• SAVAL PTX coated self-expanding stent trial in progress

• Adventitial injection of temsirolimus using the Mercator Bullfrog device in a 
small Phase 2 trial showed marked reductions in TVAL (19% vs. 38%)

• Bioabsobable scaffolds are currently in testing: Abbott LIFE-BTK study 



Real-time assessment of tissue perfusion

• The adequacy of an interventional result is generally perfusion of the 
affected angiosome

• Currently judged primarily by angiogram-determined flow of the 
macroscopic vessel, but this may not reflect the tissue-level perfusion



Angiosome-driven BTK is helpful, but…



…only if the metric for success is clear

• By comparison, the ability to assess completeness of 
procedural revascularization in the coronary artery 
beyond angiography is reasonably established
• Anatomic

• IVUS

• OCT (ILLUMIEN)

• Physiologic
• FFR/iFR



In infrapopliteal intervention…

• …the challenge is even greater
• Longer segments of disease

• Calcification

• Bony background interference

• Outflow/pedal circulation is smaller than coronaries

• There are 3 of them!



What are the options?

• Improve the ascertainment of procedural adequate/optimal distal 
perfusion (physiologic)

• Once determined, would guide not only intra-procedural decisions 
but also augment pre- and post- decision clinical assessment



Assessment of global perfusion
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Assessment of regional perfusion
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Better understanding and treatment for the no-option patient
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Introduction

Chronic limb-threatening ischemia (CLTI), the most severe 

manifestation of peripheral artery disease (PAD), affects 

approximately 11% of the 200 million patients with PAD, 

and its incidence continues to grow at a rapid pace.1,2 CLTI 

represents a heterogeneous group of patients, and conven-

tional revascularization efforts are not feasible in all 

patients. Anatomic, clinical, and comorbid factors may 

leave patients with no option or at least poor options for 

revascularization in the judgment of the vascular specialist. 

These no-option CLTI patients also have high risks associ-

ated with intervention, with a very low likelihood of pre-

serving a functional limb.2,3

The goal of revascularization, whether open or endovas-

cular, is to establish inline perfusion to the area of the isch-

emic wound.2 Particular concern has developed due to 

increased recognition of patients with occluded pedal arter-

ies or desert foot anatomy4,5 (Figure 1). This has been 

prompted by an increased prevalence of diabetes and renal 

failure with concomitant small artery disease (SAD) and 

pedal artery calcification.5–7 Some of these patients have an 

attempt at revascularization, with low rates of success, or 

have been treated conservatively with wound care until pri-

mary amputation is required. 8

Pedal artery angioplasty and recanalization of the pedal 

loop are alternative techniques without clear indications that 

have been driven by the unmet need in this patient population 

and a lack of suitable bypass options. Alternative techniques, 

such as open venous arterialization, have unpredictable 
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Abstract

A growing, but poorly defined subset of patients with chronic limb-threatening ischemia (CLTI) have “no option” for 

revascularization. One notable subgroup includes patients with severe ischemia and advanced pedal artery occlusive disease, 

termed “desert foot,” who are at high risk for major amputation due to a lack of conventional revascularization options. 

Although new therapies are being developed for no-option patients with desert foot anatomy, this subgroup and the 

broader group of no-option patients are not well defined, limiting the ability to evaluate outcomes. Based on a systematic 

review, a classification of the no-option CLTI patient was constructed for use in clinical practice and studies. Several no-

option conditions were identified, including type I—severe and pedal occlusive disease (desert foot anatomy) for which 

there is no accepted method of repair; type II—lack of suitable venous conduit for bypass in the setting of an acceptable 

target for bypass; type III—extensive tissue loss with exposure of vital structures that renders salvage impossible; type 

IV—advanced medical comorbidities for which available revascularization options would pose a prohibitive risk; and type 

V—presence of a nonfunctional limb. While type I and type II patients may have no option for revascularization, type III 

and type V patients have wounds, infection, comorbidities, or functional status that may leave them with few options for 

revascularization. As treatment strategies continue to evolve and novel methods of revascularization are developed, the 

ability to identify no-option patients in a standardized fashion will aid in treatment selection and assessment of outcomes.
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High SAD (small artery disease)and MAC 
(medial artery calcification) score patients

Progressive SAD
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Deep venous arterialization (DVA) LimFlow



Summary

• 2025 is just around the corner

• Anticipated BTK interventional strategies intended to augment our 
current approaches will address, and hopefully improve:
• Maintenance of vessel patency 

• Real-time, and reliable, assessment of tissue perfusion 

• Therapy for the no-option patient


