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Obviate Imprudent New Devices

Examples of IMPRUDENT

It's politically imprudent to stir up such controversy 
during an election year.

<a very sweet girl, but so imprudent that no one 
trusts her with a secret>



• Standard interventional technique

• 4-6 two-minute treatments per artery

• Proprietary RF Generator 
− Automated 

− Low-power

− Built-in safety algorithms

Renal Nerve Anatomy Allows a 

Catheter-Based Approach  2010





Treated Renal artery

6 months most treatment up to 25% of media is affected 

Preclinical Evaluation

Rippy et al
Clin Res Cardiol 2011



Histology H&E of a nerve untreated 

versus treated

Rippy et al Clin Res Cardio 2011



Staged Clinical Evaluation

First-in-Man 

Series of Pilot studies 

Symplicity HTN-2 

EU/AU Randomized Clinical Trial

Symplicity HTN-1 

USA

Symplicity HTN-3

US Randomized Clinical Trial

(upcoming)

EU/AU

Other Areas of Research:

Insulin Resistance, HF/Cardiorenal,

Sleep, More
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Reduction of Renal Contribution to Central Sympathetic Drive:

MSNA in Resistant Hypertension Patient

Baseline

1 mo

12 mo

MSNA

(burst/min)

BP

(mmHg)

56  161/107

41 (-27%)  141/90 (-20/-17)

19 (-66%)  127/81 (-34/-26)

Schlaich et al. NEJM. 2009; 36(9): 932-934. 

* Improvement in cardiac baroreflex sensitivity after renal denervation (7.8 11.7 msec/mmHg)

* 59 year old male on 7 HTN meds
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Proof of Principle: 

Related Changes in Underlying Physiology

Baseline 1 mo ∆

Office BP (mmHg) 161/107 141/90

Renal NE spillover (ng/min)

- left kidney 72 37 -48%

- right kidney 79 20 -75%

Total body NE spillover (ng/min) 600 348 -42%

Plasma Renin (μg/l/hr) 0.3 0.15 -50%

Renal Plasma flow (ml/min) 719 1126 57%

Schlaich et al. NEJM. 2009; 36(9): 932-934. 

LV Mass (cMRI) dropped 7% (from 78.8 to 73.1 g/m2) from baseline to 12 months
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Renal Norepinephrine Spillover: 10 cases

Example Case:

Left: 75 % 

reduction

Right: 85 % 

reduction

Esler et al.  J Htn. 2009;27(suppl 4):s167.

Schlaich et al. J Htn. 2009;27(suppl 4):s154.

• Mean total renal norepinephrine spillover ↓ 47%, p=0.023 (95% CI: 28–

65%)

• Mean total body NE spillover ↓ 28%, p=0.043 (95% CI: 4–52%)
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Technology Limitations:

Room for Improvement

The Preclinical model for efficacy is complex

There is limited knowledge on the route of the 
sympathetic nerve.

The procedure make take 40-60 minutes and 
limited to tthe anatomy of the renal arteries

It is painful to the patient

There are other sympathetic targets in the body

Up to 10% of patients did not respond

Patients still need to take their medications



Medtronic introduced New Spiral 

Catheter to replace Symplicity











Me too Device or Real Innovation?

• RF based technologies Vessix One Shot ,  

EnligHTN

• Local Delivery, guanetidine, Vincristine, 

Alcohol

• Ultrasound Energy

• Vascular Brachytherapy

• Baroreceptors stimulation

• Extenral high intensity ultrasound 



The EnligHTN system St Jude
Basket-like structure with four “arms” each with built-in electrode  

which allow performance of the RND from a single position in the 

renal artery, an 8-fr renal double curve (RDC)-1 guiding catheter 

and a radiofrequency ablation generator available in two sizes to 

accommodate renal artery sizes of 4-6 mm (small basket) or 5.5-8 

mm (large basket) delivered through an 8-fr system with the 

basket in a closed position 



V2 Renal Denervation System

Vessix Vascular (Laguna Hills, CA) 





Comparison to Adrian at 1 Month



Covidien One Shot Balloon











Vincristine via perfusion catheter



Resistant Hypertension Treated with
Baroreflex Activation 

Wireless Programming System

Baroreflex
Activation Lead

Implantable
Pulse Generator

>400 patients treated worldwide, +5 years

CE Marked for the treatment 

of resistant hypertension



Anti-hypertensive 
Medications

Baseline 5.0  1.3

1 year -0.2  0.3  
(p=0.51)

2 years -0.7  0.4  
(p=0.14)

3 years -0.8  0.4  
(p=0.06)

4 years -1.6  0.5  
(p=0.02)

DEBuT 4-year Blood Pressure Reduction

Kroon et al, Journal of Hypertension 2010;28(e-suppl A):278 

Diastolic
(Baseline= 111 ± 20 mmHg)

-18*
-21*-22 †

Systolic
(Baseline = 193 ± 36 mmHg)

-36 †
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-38 †
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3 years

1 year

-40

(N=18)

4 years

-53 †

-30 †

-4

Heart Rate
(Baseline= 74 ± 13 bpm)

-5 -5°
-1

° p < 0.05
*p < 0.005
†p < 0.001







ReCor Medical Paradize

• ReCor Medical (Ronkonkoma, NY) Percutaneous Renal 

Denervation System (PARADISE™) is based on delivery of 

high ultrasonic energy to induce nerve tissue injury. 

• The PARADISE system is composed of two components; a 6 

French-compatible balloon catheter with a cylindrical ultrasound 

transducer that emits ultrasound energy circumferentially and a 

portable generator which controls automated balloon inflation 

and deflation and energy delivery 



ReCor  First in Man Trial









External Ultrasound



Innovation Never stops
But New is Not Necessarily Better 


