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DISCLOSURE

• Consultant to Edwards Lifesciences

• Advisory Board of JenaValve

• Consultant, stock option Colibri Heart Valve 
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Physiology of PR

• The size of the regurgitant orifice

• Pulmonary Artery Anatomy

• Pulmonary vascular resistance

• Right ventricle compliance

• Left ventricle function
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Symptoms

• Asymptomatic, if not challenged

• Diminished exercise tolerance

• R & L ventricle failure

• Increased risk of arrhythmias, leading to syncope and sudden death
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How To Assess PR?
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Physical Examination
1.Prominent parasternal heave

2.Single S2; S3 sometime present.

3.Diastolic decrescendo murmur.

4.Systolic ejection murmur is usually present.

5.Signs of right sided CHF.

6.If there is PFO, cyanosis may appear.
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EKG
1.RVH.

2.ST-T wave abnormalities if right ventricle wall stress is increased.

3.CRBBB

4.Increased QRS duration. Change of QRS duration overtime & risk of 

sudden death.
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Echocardiography
1.Quite challenging.

2.Semi-quantitative:

3.Ratio of the width of regurgitant jet color flow: annulus.

4.Holo-diastolic retrograde flow in the distal pulmonary artery.

5.Doppler estimates of regurgitant fraction.

6.RV EF & volume (2D, M-Mode, 3D, MPI, dp/dt).

7.LV function.

8.Estimation of the RV pressure.

9.Localization of obstruction.

10.Doppler tissue imaging.
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Cardiac MRI
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Cardiac Catheterization
1.CO

2.RV pressure: DAO

3.MPA/RPA/LPA pressure tracings and gradient

4.R-L shunt

5.Regurgitant fraction (pressure-volume loops)

6.Angiography in RV, MPA, branches
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Conduit Types
Homograft

Cloth tube conduit – porcine valve mounted into polyester tube 

Medtronic Contegra – bovine jugular vein

• Conduit/valve stenosis is primary failure mode
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Tweddell et al. Factors affecting longevity of homograft valves used in RVOT reconstruction for CHD

Circ 2000;102:(Suppl):III-130-III-135. 

84%

47%

22%

Freedom from homograft dysfunction
(Mod or Severe Stenosis or Regurgitation)



Pulmonary Valve Regurgitation



Pulmonary Valve Regurgitation



Pulmonary Valve Regurgitation

Indications to Replace PV

• Symptomatic patients with severe PR-NYHA Class II-III

• Asymptomatic patients: Regurgitant fraction >40%; RVEDV>150 

ml/m2; RF EF<40%; QRS>180 msec
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The Melody Valve
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The Edwards Sapien THV™

• Made of three Bovine pericardial leaflets

• Stent: stainless steel, 14 mm long, maximal diameter is 23-26mm.

• Requires 22-24 Fr sheath for delivery
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Current Status

The COMPASSION Study

COngenital Multicenter trial of Pulmonic vAlve regurgitation 

Studying the SAPIEN™ InterventIONal THV

Inclusion Criteria

•1. Weight>35 kg

•2. Conduit >16mm & <24mm

•3. Severe PR >3+ or >40% regurgitant fraction and or severe PS

•4. Subject is symptomatic as evidenced by CP exercise testing

•5. Must comply with F/U

•6. Subject agrees to come back for F/U

•7. Catheterization is feasible
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Current Status

Exclusion Criteria
• 1. Active Infection

• 2. Previously enrolled in this study

• 3. Subject has prosthetic heart valve

• 4. Severe Chest wall deformity

• 5. Leukopenia (<3000)

• 6. Acute or chronic anemia (<9 gm%)

• 7. Platelet count <100,000

• 8. Echo evidence of intracardiac 
mass/thrombus

• 9. History of or active endocarditis

• 10. Hypersensitivity to aspirin or heparin

• 11. Life expectancy <1 year
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Current Status

Exclusion Criteria
• 12. Obstruction of the central veins

• 13. Positive pregnancy test

• 14. RVOT aneurysm

• 15. Ileofemoral vessel that would preclude 22-24F

• 16. Contraindication to MRI

• 17. Need for concomitant interventional procedure 
(ASD/VSD)
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Current Status
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Current Status
Methods - Criteria

• Dysfunctional RV-PA conduit:

• ≥3+ PR by TTE or PRF ≥40% by cardiac MRI ± stenosis

•body weight was ≥35kgs

• In situ conduit diameter  was ≥ 16mm and ≤ 24mm

• Schedule of Events:* includes NYHA
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Current Status

Outcomes

•Primary Outcome:
•Freedom from device failure or procedure related death and/or reoperation 

at 1 year

•Secondary Outcomes:
•Freedom from major adverse cardiac and cerebral events at 6 months 

•evidence of functional improvement assessed by improvement in: 

–degree of pulmonary regurgitation and stenosis on TTE

–pulmonary regurgitation on MRI

– symptoms assessed by NYHA classification

–exercise tolerance as assessed by CPET
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Current Status

The Valve
1.Uniquely processed, ultra-thin, folded biological membrane leaflet 

assembley.

2.Custom engineered stent frame

3.Integrated pre-packaged delivery system-lowest profile available!
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Current Status

The Valve
1.Thin-100micrometer, maximum pliability, resistant to calcification

2.Resistant to surface fracture and fraying.

3.Very low mass-can accelerateto high speed bpm with competent 

function.

4.Natural opening gradient of 5 mmHg.

5.Very low packing volume-lowest available catheter delivery profile.
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The Valve
1.Balloon expandable

2.Valve premounted in a delivery system in a dry state

3.Diameters:

20-22mm: 12Fr

23-26mm: 14Fr

27-30mm: 16Fr
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Current Status

The Valve
1.Dry tissue has 30% of the mass of a wet membrane

2.Does not require storage and transport in solution

3.Dry valve can be mounted on delivery catheter at manufacturer, 

allows for pre package and sterilization of integrated delivery 

system.

4.Dry valve does not require rinising, rehydration or mounting in the 

cath lab
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Current Status

QuickTime?and a
Cinepak decompressor
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Current Status

•PR previously thought to be harmless disease.

•Patients with severe PR die prematurely due to 

right heart failure, arrhythmias and sudden 

death.

•Resurrection of a competent pulmonary valve 

hopefully improves outcome

Conclusions
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Current Status

•Results of Medtronic Melody valve and 

Edwards Sapien THV are very encouraging, 

with low risk of complications and good mid-

term results.

•COMPASSION Trial: Expansion of trial to 

include 7 more centers in the US is underway

•New valve (Colibri) is under study-lowest 

profile possible!

Conclusions


