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Aortic Stenosis-Very Poor Natural History

Á Survival after onset of symptoms is 50% at 2 years



Aortic Stenosis Effect of Treatment
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Transcatheter Aortic Valve Replacement (TAVR)

Å This less invasive procedure 

allows the aortic valve to be 

replaced with a new valve while 

the heart is still beating

Å For patients who are at 

intermediate risk or high-risk for 

open-heart surgery, TAVR may 

be an alternative 
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In the next 10 years, 

TAVR will increase 4X

TAVR Growth Trajectory
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Patient History
Å80-year-old male with a history of HTN, dyslipidemia, type 2 
diabetes mellitus, carotid artery disease, severe bilateral 
lower extremity peripheral arterial disease, mesenteric 
ischemia, status post superior mesenteric artery stenting, 
CAD with previous CABG in 2012 with subsequent PCI, history 
of permanent pacemaker implantation, chronic diastolic 
heart failure.

ÅSevere symptomatic aortic stenosis with New York Heart 
Association Class III CHF 

ÅSTS score of 13.5%. 



TAVR Protocol CT Scan

Poor Tansfemoral Access Poor Subclavian Access



TAVR with CavalAortic Access

Å Obtain femoral venous access.  
Crossing catheter system is placed 
in IVC and crossed into abdominal 
aorta

Å TAVR introducer sheath is 
positioned from femoral vein across 
the transcaval tract into abdominal 
aorta

Å TAVR is performed normally

Å Transcaval tract is closed using a 
nitinol occluder device



Alternative Access TAVR: Transcaval
Å3D CTA reconstruction of crossing       

point from IVC to Aorta.

ÅSimultaneous aorto/venogram



Alternative Access TAVR: Transcaval

No aortocavalflow on CTA the next day

Successful Caval-Aortic Tract Closure ADO-1  Device



UNDERTREATED POPULATIONS ACROSS AORTIC, TRICUSPID, AND MITRAL

Gaps in Treatment Lead to Largely Undertreated Patients

29

940K*
Aortic Stenosis 
(M/S)

1.6M1

Tricuspid Regurgitation 
(M/S)

4M*

Mitral Regurgitation 
(M/S)

14% treated** 0.6% treated2 1.5% treated***



SIGNIFICANT MR IS 4X 
MORE PREVALENT THAN 

SIGNIFICANT AORTIC 
STENOSIS, WITH OVER 
4 MILLION PATIENTS 

SUFFERING FROM SEVERE 
MR IN THE U.S ALONE.

More Lives Are Compromised by MR than Any Other Valve Disease, but 
Less than 1.5% Are Treated(1,3*+)
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Patient History

Å 85 yo male 

Å History of HTN, dyslipidemia, COPD, persistent atrial fibrillation, CAD 
previous CABG, chronic kidney disease, who was hospitalized due to 
acute on chronic diastolic heart failure and cardiogenic shock related 
severe mitral regurgitation. 

Å The patient was previously admitted four times in the previous 2 
month for acute heart failure.

Å The patient was high risk for surgical mitral valve replacement/repair 
(STS 13%).

Å Plan: TranscatheterMitral Valve Repair with MitraClip



MitraClipProcedural Animation



Severe Mitral Regurgitation by TEE

Severe Prolapse of Anterior MV Leaflet



Clip Positioning



Trace ς1+ MR post Single Clip



Screened: 103

Treated: 28



Transcatheter Mitral Valve Replacement

This study will establish the safety and effectiveness of the 
Edwards SAPIEN M3 System

For patients with symptomatic, at least 3+ mitral 
regurgitation

For patients who commercially available surgical or 
transcatheter treatment options are deemed unsuitable





Edwards SAPIEN M3 Procedure





Key Inclusion/Exclusion Criteria

Inclusion Criteria:

ÅSymptomatic tricuspid regurgitation (TR) despite medical therapy

ÅTR graded as severe or greater

ÅAppropriate for transcatheter tricuspid valve replacement per the local heart team

Exclusion Criteria:

ÅTricuspid valve anatomic contraindications

ÅNeed for emergent or urgent surgery or any planned cardiac surgery within the next 
12 months

ÅHemodynamic instability

ÅRefractory heart failure requiring advanced intervention

ÅCurrently participating in another investigational study



EVOQUE Implant Animation 









Pre: Massive 5+ TR Post: Trace TR, Mean Gradient 3 mmHG





ÅDesign: Prospective, randomized, open-label, multi-center, international, 
clinical safety and efficacy investigation

ÅRandomization: Treatment with AccuCinchSystem plus guideline-
directed medical therapy (GDMT) or GDMT alone

ÅEnrollment: 400 randomized subjects at up to 80 centers worldwide

82





Key Eligibility Criteria

Å9ƧŜŎǘƛƻƴ CǊŀŎǘƛƻƴ җнл҈ ŀƴŘ Җпл҈

ÅNew York Heart Association (NYHA) Classification:
ÅNYHA II with a heart failure hospitalization in the past 12 months
ÅNYHA III
ÅNYHA IV ambulatory

ÅLV end-ŘƛŀǎǘƻƭƛŎ ŘƛŀƳŜǘŜǊ ƻŦ җрр ƳƳ

ÅaƛǘǊŀƭ wŜƎǳǊƎƛǘŀǘƛƻƴ ҖнҌ



AccuCinchSystem



²ƘŀǘΩǎ bŜǿ ƛƴ 9tΚ



²ƘŀǘΩǎ bŜǿ

ÅStroke Prevention

ÅRhythm Control

ÅPacing



Left Atrial Appendage

Source of Blood clot in >90% of AF patients

Blackshear JL and Odell JA.  AnnThorac Surg 1996;61:755



Right Atrium Left Atrium



What if we exclude the LAA from central circulation?
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PROTECT AF 4-Year Results

Reddy, VY et al. JAMA. 2014;312(19):1988-1998.

Å Device superior to Control: primary efficacy, CV death, hemorrhagic stroke 
and all-cause mortality

Device 
group
rate

Control 
group
rate

Hazard ratio
WATCHMAN/

warfarin (95% CI)

P

Primary efficacy 2.3 3.8 0.61 (0.38, 0.97) 0.0348

CV death 1.0 2.4 0.40 (0.21, 0.75) 0.0045

All stroke 1.5 2.2 0.70 (0.39, 1.26) 0.2244

Hemorrhagic stroke 0.2 1.1 0.16 (0.04, 0.51) 0.0049

Ischemic stroke 1.4 1.1 1.30 (0.64, 2.84) 0.4921

Disabling stroke 0.5 1.2 0.37 (0.15, 1.00)

All-cause mortality 3.2 4.8 0.66 (0.45, 0.98) 0.0379

Primary safety 3.6 3.1 1.21 (0.78, 1.94) 0.4051



Watchman Long-Term Follow up
PROTECT AF 4-Year Superiority





Early Rhythm Control East-NET Trial
Death from cardiovascular causes, stroke, or 

hospitalization with worsening of heart failure or 

acute coronary syndrome
Rhythm Control Chosen

EAST-AFNET 4 Trial
N Engl J Med 2020;383:1305-16



Ablation as First Line Therapy

STOP AF First Trial
N Engl J Med 2021;384:316-24.



Freedom from Recurrence of Atrial Fibrillation
(intention-to-treat analysis)

JAMA.2019;321(13):1261-1274



Primary Endpoint of death, disabling stroke, serious bleeding, 
or cardiac arrest by intention-to-treat analysis

JAMA.2019;321(13):1261-1274



Ablation Therapy

1108

Drug Therapy

1096

Subjects

2204

Randomization

JAMA.2019;321(13):1261-1274

Not Ablated

102 (9.2%)
Crossover Ablated

301 (27.5%)



Primary Endpoint of death, disabling stroke, serious 
bleeding, or cardiac arrest per-protocol analysis

JAMA.2019;321(13):1261-1274



Radiofrequency vs CryoballoonAblation



Circulation: Arrhythmia and Electrophysiology. 2021;14:e009573



Complications of AF Ablation



Pulsed Field Ablation



Pulsed Field Ablation



Complications of AF Ablation



Pulsed Field Ablation

Sphere 9

(Affera/Medtronic)

FaraWave

(FaraPulse/

Boston Scientific)

PulseSelect

(Medtronic)

VariPulse

(BiosenseWebster/

J&J)



PFA Trial Results

PULSED AF Pivotal Trial
Circulation. 2023;147:1422ς1432

IMPULSE, PEFCAT, and PEFCAT II
Am Coll CardiolEP 2021;7:614

insPIRE
Circ ArrhythmElectrophysiol. 2023;

16:e011780. 

Freedom From AF Freedom From Symptomatic AF/AFL/AT



Urbanek L. Circulation: Arrhythmia and Electrophysiology. 2023: 16(7);389-398 



What to do when all else fails?
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Stephenson RS, et al Scientific Reports 2017:71:7188



J. Clin. Med. 2021, 10, 822 
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