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Normal RVOTNormal RVOT



TetralogyTetralogy of of FallotFallot



Double Outlet of RV Double Outlet of RV 



Indications for Right Ventricular              

Outflow Tract Reconstruction

Congenital RVOT           Sample Diagnoses

Pathology

Stenosis TOF or DORV with PS

Critical PS

Atresia TOF with PA

Truncus arteriosus

Iatrogenic RVOT Pathology

Rastelli procedure D-TGA, VSD, LVOTO

IAA, VSD, LVOTO

Ross procedure Aortic valve pathology +/-LVOTO



Related Causes of RVOTO

� Unoperated

� Valvular

� Infundibular stenosis/  obstruction

� Subinfundibular obstruction

� Supravalvular stenosis

� Operated

� Valvular

� Conduit stenosis

� Double-chambered RV restenosis

� Peripheral or branch PS

� Infundibular stenosis after tunnel repair of DORV



Indications for Reintervention in TOF

� Symptoms of right heart failure

� RV enlargement or evidence for RV dysfunction, especially if PI 

present

� Clinically significant arrhythmias (atrial or ventricular)

� Progressive aneurysmal dilation of an RVOT patch

� Onset or progression of TR

� Residual VSD with shunt >1.5:1

� Residual patent AP shunts leading to LV volume overload

� Residual RVOTor PS with systolic RV/LV 0.67

� Significant AI  with evidence for LV dysfunction

� Dilated aortic root >5.5 cm
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Structural and Functional Abnormalities of RVOT



















Factors Responsible 

for the Functional Deterioration

� RV dilatation with unfavoralbe alteration     

in the RV mass to volume ratio

� Scarring and fibrosis from the initial 

ventriculotomy, with late remodeling 

because of the pressure/volume overload

� Electrical uncoupling of ventricular 

contraction (wide QRS) with RBBB

� Left ventricular dysfunction



Prevention of Late Problems after 
Surgical Repair

� Mechanical problems

1. Significant pulmonary regurgitation

Less aggressive approach and 
avoidance of a transannular patch

2. Right ventricular dilatation

Prevent subsequent free PR

3. Restrictive right ventricle

Protection of myocardial ischemia



Prevention of Late Problems after 
Surgical Repair

4. Aneurysmal dilatation of RVOT

Minimize RVOT incision, size of the patch

5. Dilation of aortic root

No data on the effect of beta blocking therapy

6. Left ventricular dysfunction

Avoid prolonged cyanosis, myocardial protection

7. Endocarditis

Life long protection against endocarditis



Prevention of Late Problems after 
Surgical Repair

� Electrical problems

1. Supraventricular arrhythmia

Minimize atrial scar, preserve TV during VSD 
repair

2. Sustained ventricular tachycardia

Minimize ventricular scar, avoid significant 
residual hemodynamic lesions

3. Sudden cardiac death

AICD implantation



Group A: valved and non valved conduit

Group B: patch enlargement using posterior wall of previous conduit

Claude Planche: Euro Car-Thorac Surg 2005
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Attributes of the “Ideal” Right Ventricle-

to-Pulmonary Artery Conduit

� Long-term patency

� Availability in a range of sizes

� Excellent handling characteristics

� Long-term valve function

� Growth potential

� Low cost

� Low infectious potential

� Non-thrombogenic



Problems with Current Conduit

� Obstruction inside the tube

� Fixed diameter- difficulty positioning

� Rapid calcification

� No potential growth



Cryopreserved Homograft

� 가장가장가장가장 많이많이많이많이 사용사용사용사용
Conduit of Choice

문제점문제점문제점문제점:

� 작은작은작은작은 사이즈가사이즈가사이즈가사이즈가 없고없고없고없고
� 공급자체가공급자체가공급자체가공급자체가 적다적다적다적다.

� Stenosis 가가가가 발생하는데발생하는데발생하는데발생하는데
a. outgrowth 로로로로 인하거나인하거나인하거나인하거나
b. size mismatching-

unfavorable blood flow 

c. Iimmune reaction,

d. aaccelerated calcium turn 
over in children



Pulmonary Position Cryopreserved 

Homograft 

: Yonsei Experience for 7 years
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Patients and MethodsPatients and MethodsPatients and MethodsPatients and MethodsPatients and MethodsPatients and MethodsPatients and MethodsPatients and Methods

July, 1998 to April, 2005July, 1998 to April, 2005July, 1998 to April, 2005July, 1998 to April, 2005PeriodPeriodPeriodPeriod

1   (4.8%)1   (4.8%)1   (4.8%)1   (4.8%)

0.9 ~ 43.3 years (mean : 21.5 0.9 ~ 43.3 years (mean : 21.5 0.9 ~ 43.3 years (mean : 21.5 0.9 ~ 43.3 years (mean : 21.5 ±±±± 11.7) 11.7) 11.7) 11.7) AgeAgeAgeAge

M : F = 10 : 11M : F = 10 : 11M : F = 10 : 11M : F = 10 : 11SexSexSexSex

2   (9.5%)2   (9.5%)2   (9.5%)2   (9.5%)

5 (23.8%)5 (23.8%)5 (23.8%)5 (23.8%)

13(61.9%)13(61.9%)13(61.9%)13(61.9%)

After After After After RastelliRastelliRastelliRastelli operatonoperatonoperatonoperaton

For Ross operation (SBE, AR)For Ross operation (SBE, AR)For Ross operation (SBE, AR)For Ross operation (SBE, AR)

After DORV total correctionAfter DORV total correctionAfter DORV total correctionAfter DORV total correction

PI After TOF total  correctionPI After TOF total  correctionPI After TOF total  correctionPI After TOF total  correction

Reason Reason Reason Reason 
for for for for 

operationoperationoperationoperation

N = 21N = 21N = 21N = 21



Year after Surgery
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Years after surgery
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Glutaraldehyde Treated

Porcine Valve(Synergraft

By Cryolife.co.)



Composite Stentless Porcine Valved Conduit of Bovine Pericardium(LabCor) 



55명
27개월



Shelhigh Bovine tube with a stentless
porcine pulmonary valve 
treated by anti-calcification agent





DecellularizedDecellularizedDecellularizedDecellularized BovineBovineBovineBovine
Jugular Vein Jugular Vein Jugular Vein Jugular Vein ValvedValvedValvedValved ConduitConduitConduitConduit
((((ContegraContegraContegraContegra by Medtronic)by Medtronic)by Medtronic)by Medtronic)



Bovine pericardial conduit with an aortic 3 porcine leaflet valve (BioCor)



Stentless Freestyle® Valve



Anticoagulation

Tissue ingrowth



Older age to Ovoid outgrowth

Multiple operation-increased

reop-morbidity

Current use of anticoagulants

Compliance with anticoag. Tx



Autologous Pericardial Tube





Ilbawi, Ann Thorac Surg. 2002

Pericardial Tissue Valve and Gortex conduits











Right Ventricular Remodeling Surgery
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Right Ventricular Remodeling Surgery





Percutaneous implantation of a 

Pulmonary Valve

� Bovine valve of jugular veins mounted in a 

stent

� Relieve obstruction and restore 

competence of the RVOT

� RVOT aneurysm and/or akinesia

- focus of sustained vent. tachycardia

� Progress dilating



Percutaneous implantation of a 

Pulmonary Valve

Injectable, self expandable stented porcine pulmonic valve, 2007





결론
1. TOF 등 RVOT  reconstruction 은 결과가 좋아져서 생

존자가 늘어남에 따라 long term 에 RVOT의 문제가
많이 나타난다.

2. 재수술 후 경과가 좋기 때문에 RV failure 가 되기 전
에 하는 것이 좋겠다.

3. 우심실유출로의 확장은 plication을 같이 해 주는 것
이 좋겠다. 

4. 그러나 ideal 판막이 없으므로 어느 판막을 사용할 것
인가에 대해서는 case by case 의 신중한 선택이 필
요하다.  

5. 가까운 미래에 tissue engineering conduit가 개발되
면 growth potential 이 있는 long –term durable 할
수 있을 것이다. 


