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Objectives 

• Discuss Current State of Transcatheter Procedures 
• Review Evidence and Future Studies 
• Describe Rehabilitative Management across the 

Continuum of Care 



Heart Valve Disease Incidence 



Heart Valve Disease Incidence 

Canadian Journal of Cardiology 30 (2014) 962-970 



NYU Structural Heart Program 

Valve Anatomy 



Advances in Technology, Technique,  and Imaging 

Echo 

Fluoroscopy CT 

NYU Structural Heart Program 
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Projected Growth 
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Aortic Stenosis (AS) 



Aortic Valve Disease Incidence 

Canadian Journal of Cardiology 30 (2014) 962-970 

• ≤0.2% before 65 years of age  
• 1.3% between 65 and 74 years  
• 2.8% after 75 years  



Epidemiology  
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Prognosis 



Evidence: Timeline of TAVR Evolution 

2016 EuroIntervention 
 



• Partner A&B, II 
• Corevalve, SurTavi 
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Literature 



2016 EuroIntervention 

 

TAVI Trials: Impact on Clinical Practice 
 



SAVR vs TAVR: Current Guidelines 
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TAVR: Valve Systems 

3 

Sapien 3 Valve Evolut Pro Valve 
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Device Evolution 

Evolut  
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TAVR: Evolut Pro  
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TAVR: Sapien 3 



Mortality Rates  
30-Day Mortality Rates with SAPIEN Valves in PARTNER I and II trials 

Vahl et al. JACC 2016 



Stroke Rates  

30-Day Stroke Rates with SAPIEN Valves in PARTNER I and II trials 

Vahl et al. JACC 2016 



Comparison of major clinical outcomes between transcatheter aortic valve implantation (TAVI) 
and surgical aortic valve replacement (SAVR).  
 

TAVR vs SAVR 

Siemieniuk RA et  al. BMJ 2016 
 



NYU Division of Cardiology 
 

Normal MITRAL valve area 
in adult humans is roughly 

the size of a  
US quarter. 

------------------------- 
4-6 cm² 

Normal TRICUSPID valve 
in adult humans is roughly 

the size of a  
US half-dollar coin. 
---------------------------- 

6-8 cm² 

Normal AORTIC valve in 
adult humans is roughly 

the size of a  
US nickel or dime. 

---------------------------- 
2-4 cm² 

Mitral Valve Anatomy 
 



Mitral Valve Disease 

Mitral Stenosis 
 

Acute Mitral Regurgitation 
 

Chronic Mitral Regurgitation 
 

•Rheumatic  - Majority 
•Congenital 

•Prosthetic valve stenosis 

•Mitral Annular Calcification 

•Left Atrial Myxoma 
 

•Infective endocarditis 
•Ischemic Heart disease 
•Mitral valve prolapse 
•Chordal rupture 
•Papillary muscle rupture 
•Chest trauma 
 

•Ischemic Heart disease 
•Papillary ms dysfunction 
•Inferior & posterior MI 

•Mitral Valve prolapse 
•Infective endocarditis 
•Rheumatic 
•Prosthetic 
•Mitral annular calcification 
•Cardiomyopathy 

•LV dilatation 
 



Mitral Valve Disease Incidence 

Canadian Journal of Cardiology 30 (2014) 962-970 

• MR most common 
• MS rare with estimates of 0.1% 
• Increased risk with normal aging 



NORMAL MITRAL VALVE VS. RHEUMATIC MITRAL STENOSIS 
Mitral valve seen from left ventricular perspective 

Normal mitral valve Severe mitral stenosis 

Anterior 

Posterior 



Percutaneous Mitral Balloon Valvuloplasty 

The balloon is reinforced with a nylon 
micromesh. Its shape changes in 3 stages, 

depending on the extent of inflation Fluoroscopic guidance of PMBV 



Mitral Regurgitation Incidence 

JACC April 5, 2016 Volume 67, Issue 13 
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Types of mitral regurgitation. A) Normal mitral valve. B) Degenerative MR caused by mitral leaflet 
prolapse. C) Degenerative MR caused by flail leaflet. D) Functional MR caused by dilated ventricle 
and tethering of the mitral leaflets. 

Mechanism of Mitral Regurgitation 



EuroIntervention 2016;12:Y97-Y101 
 

Transcatheter Mitral Valve Repair Technologies 



NYU Heart Valve Center 

 

3D TEE GUIDANCE OF MITRAL CLIP PROCEDURE 

1. Femoral venous 
access 

2. Trans-septal 
puncture 

3. Mitral Clip 
Deployment 



NYU Heart Valve Center 

CLIP POSITION  

Clip released: 
no more flail segment 

Clip being positioned: 
note flail segment 



EuroIntervention 2016;12:Y97-Y101 
 

Transcatheter Mitral Valve Replacement (TMVR) 



• Conformable Outer Stent engages annulus and leaflets providing fixation  and sealing while isolating 

the inner stent from the dynamic anatomy 

• Circular Inner Stent houses a tricuspid bovine pericardium valve  

• Flexible Brim aids imaging during implantation & subsequent tissue  

in-growth 

INTREPID – TMVR System 



Intrepid Transapical Valve Program 



CAISSON Transcatheter MVR 
 

NYU Heart Valve Center 

ANCHOR VALVE VALVE IN ANCHOR 



NYU Division of Cardiology 
 



Final Deployment 



        
 
   
                    
         

Phase II & III: Outpatient Rehabilitation 

  

      

      

                       

   

Phase I: Acute Hospital 
Inpatient Rehabilitation 

Community 

Rehabilitative Management Across the Continuum 

Subacute Rehabilitation 

Home Care/TeleRehabiltation 



Rehabilitation Considerations 
Where does your patient fit… 
•  Inoperable, High Risk, Intermediate, Low Risk??? 
• Society of Thoracic Surgeons (STS) score:  

– Low Risk 

–  Intermediate Risk  

– High Risk  

• Comorbid Conditions 
• Frailty Score 
• How long have they been monitoring (Degree of deconditioning) 
• Functional  Status 

 
 

Presentation Title Goes Here 41 



Major Complications 

• Bleeding 

• Stroke 

• Arrhythmia: AF,  High Degree AV Blocks, BBB, PPM 

• Paravalvular Leak (PVL) 

• Thrombosis 
 
 

Rehabilitation Considerations 



• Frailty Tests 

– Grip strength 

– Essential Frailty Tool 

– Katz Index, Barthel Index  

– Timed Up and Go (TUG) 

• Functional Testing 

– 5 meter walk speed 

– 6 minute walk test (6MWT) 

– Exercise Tolerance Test (ETT) 

– Cardiopulmonary Exercise Test (CPET) 

• Questionnaires 

– KCCQ 
 

Outcomes 

Frailty in Older Adults Undergoing Aortic Valve Replacement. JACC 2017 



• Subjective: SOB, fatigue, palpitations, Incisional discomfort, Dizzy/lightheaded       

• Observation: 

– Edema, Increased RR, JVD 

• Examination: 

– Resting Vitals: HR, BP, Spo2 

– Auscultation: rales 

– ECG: Irregular heart beat (palpitations) 

– Incisional location 

 

Assess hemodynamics with self care, transfers, ambulation 

 

Decreased exercise tolerance and work capacity 

Signs and Symptoms 



Acute: Post-op Rehab Guidelines 
 
• Patient will be on bed rest for 3.0 hours post-op 

• Therapist evaluates patient 3.0 hours post-op, once hemostasis achieved at catheter access sites and 
patient’s HR and BP stable 

• OOB/Ambulation as tolerated with vital signs monitored with each new position change (supine 
>semifowlers >long sitting > sitting EOB >standing >walking) 

• Therapist to make mobility recommendations 

– Activity order based on therapist recommendations 

– Nursing/PCT to follow therapy recommendations 

• Therapy continue to make recommendations daily as patient progresses 
 

45 



Acute: Post-op Therapy Guidelines 

• Plan of Care (LOS 2 days)  
– PT Provided (Monday-Sunday) 

• POD #0: 1x  
• POD # 1-2: 1x/discharged 
  

– OT (Monday-Friday, Weekends for Evals only, follow up sessions as need to 
ensure safe discharge)   
• POD # 1-2: 1x daily  

46 



Acute: Post-op Therapy Guidelines  
 
• Precautions 

– Patients who are in complete heart block or have an extremely slow rhythm 
(<50bpm) and are TVP dependent should remain on bedrest. Some TVP 
dependent patients may be allowed OOB to chair for meals (case by case 
basis) 

– If patient cleared for OOB/ambulation with TVP, activity order must be 
present stating ‘patient cleared for OOB/ambulation with TVP’ 

– Avoid shoulder ROM to side where TVP present 
– Ensure TVP stabilized with two anchors prior to mobilizing patient - consult 

NP/PA/RN to reinforce TVP 
– Once TVP removed, continue to carefully monitor VS response to activity 



Phase II CR Literature 

References @ JCRP 2018, 38:1-7 

 

Transcatheter Aortic Valve Replacement: Optimizing Outcomes for Health Recovery.  



Phase II Systematic Review 
• started cardiac rehabilitation early after TAVR (mean: 26 d) 

• improvement in 6-min walk distance from 186 m to 257 m (odds ratio = 0.69; 95% CI, 
0.47-0.91; P < .001). 

• significant increase (3.7 mL/min/kg) in peak oxygen uptake on a cardiopulmonary 
exercise test, improved muscular strength, better quality of life, and reduced symptom 
burden. 

• safe and is associated with marked improvements in exercise capacity, functional 
independence, and frailty parameters, and should be encouraged in all patients. 

Cardiac rehabilitation programme after transcatheter aortic valve implantation versus surgical aortic valve replacement: 
systematic review and meta-analysis . Eur J Prev Cardiol . 2017 ; 24 ( 7 ): 688-697 . 



Outpatient: Rehabilitation Management 
 

Considerations 

• Know your patient (comorbidities, STS, Frailty, etc.) 
• Emphasis on Function Assessment 

– History of Falls, Balance, Transfers, Gait 
• Cardiac Rehabilitation Session 

– Safety, choice the right modalities 
• Monitor vitals closely 

– Establish baseline; HR, BP, ECG.   
– Determine if appropriate response to Activity 

• Post-discharge recommendations:  
– Ensure post program plan is established 
 



Outpatient: Rehabilitation Management 
 

Exercise Prescription 

• Driven by Outcomes: Exercise Stress Test, CPET, 6MWT 
– Frequency: 2-3x/week 
– Intensity: THR, RPE, MET level for work load 
– Type: TM, RB, UBE, NuStep, Elliptical, Free Weights 
– Time: 60 min/session 

• Home Exercise Program: Walking Program 
• Patient and Family Education 

 



Conclusion 
• Percutaneous valve repair/replacement is a rapidly evolving field 

• Numerous research trials evaluating new devices and lower risk patients  

• Cardiac Rehab - need more supportive evidence 

– Standardize approach: Outcomes, Scales, Questionnaires 

• Rehabilitation is safe and effective 

– Exercise Capacity: Improved 6MWT distance, Peak VO2, MET Level 

– Improved Muscle Strength 

– Functional Independence 

– Frailty: Improved tests (Barthel, Katz, etc.) 

– Improved QOL 

• Use rehabilitation evidence to help guide medical care 
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