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Management of RVOT dysfunction
TOF surgical repair should ideally result in:
1. Complete closure of VSD (respecting the TV)2. Preservation of RV form and function3. Obtaining an unobstructed RVOT4. Incorporating a competent PV

The nature of RVOT rarelymakes this possible
In the past 20 yrs we observed a shift fromthe need for complete relief of obstructiontowards a policy to preserve the PV, evenat the expence of a modeste residual stenosis



Repaired ToF
Pulmonary Stenosis

Chronic RV pressureoverload

RV Hypertrophy

↑ RV wall stress

Pulmonary Regurgitation

Chronic RV volumeoverload

RV Dilatation

↓ RV mass/volume ratio↑ RV mass/volume ratio

↑ RV systolic pressure ↑ RV diastolic pressure

RV systolic dysfunction
Right Heart Failure

RV diastolic dysfunction



Management of RVOT dysfunction
Ebert PA
Second Operation for Pulmonary Stenosis or Insufficiency after repair of TF
Am J Cardiol 1982; 50:637-40

Misbach GA, Turley K, Ebert PA
Pulmonary Valve Replacement for Regurgitation after Repair of TF
Ann Thorac Surg. 1983; 36: 684-9Paul A. Ebert



Management of RVOT dysfunction
Pulmonary Valve ImplantationAdvantages1) RVEDV without RVEF

2) Improvement of mass/volume ratio
3) Improvement of EKG parameters (QRS duration)
4) Improvement of exercise intolerance
5) Very low surgical risk

PVI has not yet been shown to increase patient lifespan !!



Management of RVOT dysfunction
Role of Pulmonary Valve Implantation

Difficult patient’s selection and pre op evaluation
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PVI has not yet been shown to increase patient lifespan !!



Pulmonary Valve Replacement indication• SYMPTOMATIC patients with moderate orsevere PR• ASYMPTOMATIC patients with moderate orsevere PR and at least 2 of the following:- Decrease in objective exercise capacity- RVESVi ≥80 ml/m2 , RVEDVi ≥160 ml/m2 ,RVEDV ≥2xLVEDV- Mild or moderate RV or LV dysfunction- RVSP≥2/3 LVSP due to RVOTO• ASYMPTOMATIC patients with moderate orsevere PR and sustained tachyarrhythmias



Pulmonary Valve Replacement indication• SYMPTOMATIC patients with severe PR(CMR RF>30-40%) and/or at leastmoderate RVOTO (echo Vmax >3m/s)• ASYMPTOMATIC patients with severe PRand/or RVOTO- Decrease in objective exercise capacity- RVESVi ≥80 ml/m2 , RVEDVi ≥160 ml/m2 ,TR progression (at least moderate)- Progressive RV systolic dysfunction- RVOTO with RVSP>80 mmHg



Management of RVOT dysfunction

Moons P et al, Eur Heart J 2010;31:1301-5

20% of CHD have anomalies affecting RVOT plus Ross patients

Half million pts on theoretical need of PVI
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Giamberti et al. Ann Thorac Surg 2009; 88: 1284-90
“The PVI for PVR is still the most frequentreoperation performed today despite the recentintroduction of the transcatheter pulmonary valve”
“ The surgical implantation of a PV in an adult ptis still a palliative procedure”





Ari J Gartenberg AJ et al. Transcatheter Approaches to Pulmonary Valve Replacement in Congenital Heart Disease: Revolutionizing the Management ofRVOT Dysfunction? Semin Thorac Cardiovasc Surg. 2022 Mar 5;S1043-0679(22)00048-X.
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Surgical vs transcatheter PVI

Serie 1 Serie 2IRCCS Policlinico San Donato experience



HOW TO BE EFFECTIVEAT REOPERATION TIME FOR PVR
Management of RVOT dysfunction

- Choosing the “IDEAL” pulmonary valve
- Treating theAssociated Cardiac Malformations
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Choosing the “IDEAL” pulmonary valve

“Who is not a good candidate today for atranscatheter approach can be a good candidate inthe future”
Today the best surgicalapproach is.…..to prepare the road to apercutaneous procedure



Management of RVOT dysfunction
BIOPROSTHETIC VALVE

• Available in all sizes.• Durability similar or homograft. Freedom from reoperation 85% at 10years.• Porcine valves seem to be more durable than bovine bioprosthesis, eventhough the majority of studies did not reach statistical significance.• Very easy to implant.• No anticoagulation therapy• Good candidate for future tPVI: valve in valve• Valve preferred by most surgeons



Management of RVOT dysfunction
Treating the Associated Cardiac Malformations

- RV dilatation/aneurism- Functional Tricuspid Valve regurgitation- Supra or ventricular arrhythmias

- RV remodeling/plication- Tricuspid valve repair- Arrhythmia surgery
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THE FUTURE?
Does tomorrow’s technologyinfluence today’s surgical approach?
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INSPIRIS Resilia valve
Edwards Lifesciences
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Future Surgical Options

- EXPANDABLE STENT AROUNDTHE PATCHED RVOT?
- PA PREVENTIVE RIGID BANDING?
- SURGICAL IMPLANTATION OF A MELODY?



Management of RVOT dysfunctionConclusions
-The surgical PVI was the most frequent reoperation performed in ACHD relatedthe big efforts to the introduction of new transcatheter devices
- The time of surgical PVI in the adulthood is a “second chance” for the surgeonin the attempt to reduce reoperations
- The new techologies should be taken into consideration by the surgeon planingthe surgical approach
- Surgical or trancatherer procedures are still palliative procedures
-We are still very far from having definitively solved the RVOT dysfunctionproblem
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…thank you very much for the attention !!


