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Education 
Need/Practice Gap
A major practice gap exists in the diagnosis 
and treatment of peripheral arterial disease 
(PAD). PAD is associated with cardiovascular 
morbidity and mortality.  Providers need to be 
aware of  the signs and symptoms of PAD. 



Learning Objectives
Upon completion of this learning activity, you will be 
able to: 

1. Discus recent clinical research updates in peripheral 
arterial disease and implementation in practice.

2. Review current clinical trials. 

3. Review horizons, frontiers, and current basic science 
for peripheral.



Expected Outcome

The desired change/result in practice is to improve 
diagnosis and use of available treatment options in 
PAD. 



• Claudication vs CLTI

• Claudication is not an 
emergency and usually does not 
require procedural intervention

• Endo treatment for claudication 
should never be done in a 
smoker – bad for patients long-
term waste of resources

Background - PAD is Actually Two Diseases



• Claudicants are NOT at risk of losing 
their limbs - <5% progress to CLTI

• Treatment of claudication ultimately 
causes progression to CLTI**

• Rest pain CLTI R4
• 13% one year MORTALITY

• Patients with tissue loss CLTI  R5-6,
• 20% one year MORTALITY

• CLTI is multilevel disease

Claudication vs CLTI



Endovascular Tx of PAD

• 60-70% of PAD is treated endo in USA, 

• Balloon Angioplasty/Stent

• Atherectomy

• Anti-proliferative agents (DCB/DES)

• Endovascular “PQ” Bypass

• Venous Arterialization

• Hydration







Why is Patency so BAD with Endo? 
Intimal Hyperplasia





How does a Drug Eluting Stent work?

Deliver chemotherapy agent to vessel wall for 2 years to decrease the cell 
proliferation that occurs during intimal hyperplasia.





Elluvia Patency – 88.5% one year



Disruption





At > 2 years



• Jan 2019 FDA
• “the FDA believes that the benefits continue to outweigh the risks for approved 

paclitaxel-coated balloons and paclitaxel-eluting stents when used in accordance with 
their indications for use.”

• Jan 2019 – JACC pub
• 1980 pts, DCB (9.3%) and percutaneous transluminal angioplasty (PTA) (11.2%) 

through 5 years

• Feb 2019 – Medtronic Data Error
• “Due to a programming error, mortality data were inadvertently omitted from the 

summary tables included in the statistical analysis.” 
• The mortality in the DCB cohort was corrected from 9.30% to 15.12%. (P = .09).

Paciltaxel Paradox



• Feb 2019 – Cook Zilver PTX Circulation Paper 2016 correction 
• Mortality reporting error, these numbers were reversed and significantly 

higher in the paclitaxel-treated group (16.9% vs. 10.2%, P = .03).

• Feb 2019 – JAMA Cardiology
• Patient level data analyzed 16,560, no evidence of paclitaxel related deaths, 

but mean f/u 389 days!

• March 2019 – FDA
• consider that there may be an increased rate of long-term mortality in patients 

treated with paclitaxel-coated balloons and paclitaxel-eluting stents.

Paciltaxel Paradox



• March 2019 – FDA
• 5 year data: 975 patients, and the risk of death was 20.1% in the 

paclitaxel group versus 13.4 % in the controls. 

• Further patient level data analysis is needed.

• Cook patient level data

• “I know what I don’t know”

Paciltaxel Paradox



• 1. J Am Heart Assoc. 2018 Dec 18;7(24):e011245. 

• 2. www.fda.gov/medicaldevices/safety/letterstohealthcareproviders/ucm629589.... 

• 3. J Am Coll Cardiol. Jan 2019. doi: 10.1016/j.jacc.2019.01.013. 

• 4. Circulation. 2019;139:e42. 

• 5. https://evtoday.com/2019/02/20/zilver-ptx-trial-5-year-mortality-data-co.... 

• 6. JAMA Cardiol. 2019 Feb 12. doi:10.1001/jamacardio.2019.0325. 

• 7. www.fda.gov/MedicalDevices/Safety/LetterstoHealthCareProviders/ucm633614....

References for DCB/DES



PQ Bypass



• http://pqbypass.com/technology/
• https://vimeo.com/182166624

PQ Bypass Video

http://pqbypass.com/technology/
https://vimeo.com/182166624


• Primary patency was 67.6%
• Primary-assisted patency was 78.9% 
• Secondary patency was 94.1%
• Survival 98.5%

• TLR 74.6%, Freedom from major amputation 
was 98.6%.

• NO INFO on claudicants vs CLI

• For a good Endo operator, limited clinical use

PQ Bypass results 18-months



Venous Arterialization

• Reserved for patients w no reconstructive option

• Superficial Surgical Venous Arterialization - GSV

• Deep Surgical Venous Arterialization -

• Percutaneous Venous Arterialization

• Hybrid Venous Arterialization







https://www.youtube.com/watch?v=tAV9JV8-GxE

https://www.youtube.com/watch?v=tAV9JV8-GxE


• All patients CLTI

• All patients had undergone previous 
attempts at revascularization – 14 limbs (13 
pts)

• Technical success was 93%. 

• One patient died perioperatively. 
• Primary patency at 30 days was 82%. 
• 6 pts had relief of their rest pain and wound 

healing. 
• 4 pts major amputation, and 2 have been 

offered amputation.

Venous Arterialization





• 32 claudicants, 4 rest pain
• 2.5L daily, 35/36 compliant
• ABI (from 0.60 to 0.76; P < 

0.0001) 
• skin temp from 29.95C to 

30.0C, P < 0.001). 
• Walking time: 1.25 to 6.25 min 

(P < 0.0001) 
• Walking distance:  100 meters 

to 535 meters (P < 0.0001)

Hydration Cures PAD!!



Endovascular Tx of PAD

• Balloon Angioplasty/Stent

• Atherectomy

• Anti-proliferative agents (DCB/DES)

• Endovascular “PQ” Bypass

• Venous Arterialization

• Hydration



Thank You, Questions?
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