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 Surgery is reasonable in adults with prior repair of TOF

Current Guideline for AR s/p TOF

Recommendations COR LOE

Residual RVOT obstruction (valvular or subvalvular) and

Severe AR with associated symptoms or more than mild LV dysfunction

- ACC/AHA 2008 Guidelines -

IIa C

Significant aortic regurgitation associated with symptoms and/or 

progressive LV systolic dysfunction

- Canadian Cardiovascular Society 2009 Consensus -

IIa C

However, there was no recommendation related to the most appropriate type of surgery. 



The first series – progressive AR and aortic root dilatation after repair TOF or PA/VSD

16 pts – 10 mechanical AVR, 5 tissue AVR, 1 Bentall

Median age at the time of repair : 13.5yr

Conclusions : Progressive aortic regurgitation and aortic root dilation can occur despite 

complete repair of pulmonary atresia and ventricular septal defect or tetralogy of Fallot.



Eur J Thorac Cardio-thorac Surg 2004;26:1080-6

1968 – 2003, 427pts – surgical correction of TOF 

25pts (5.85%)  – (6pts - ≥ mid AR before surgery, 19 pts – developed AR post-operatively)

The average interval between corrective surgery and the detection of AR : 12±9yrs 

Absolute values for aortic root size : 42±11mm

Management : medical f/u (21pts), Operation (mechanical AVR 3pts, AVP 1pt)

Conclusions : After repair of TOF, careful observation for a late progression of AR is needed 

for the optimal timing of surgical intervention……



Mechanism for Occurrence of AR

Circulation 2002;106:1374-8

Conclusions : A subset of adult TOF exhibits ongoing dilatation of AoRt late after repair. This 

dilatation relates to previous long-standing volume overload of AoRt and possibly to intrinsic 

properties of AoRt and may lead to AR.

216 pts, previously undergone reparative surgery for TOF

Group A : aortic root(AoRt) dilatation (n = 32) Group B : controls (n = 54)

Patients from group A had a longer shunt-to-repair interval (P = 0.048)



Mechanism for Occurrence of AR

Conclusions : There are marked histological abnormalities in the aortic root and ascending 

aortic wall of patients with TOF present from infancy, suggesting a causative mechanism for 

subsequent aortic root dilatation.

Circulation 2005;112:961-8



• Previous volume overload of Aortic root + 

Intrinsic properties of Aortic root (histologic abnormality)

 Aortic root dilatation (prevalence 15-87%) 

Progressive aortic valve regurgitation

Mechanism for Occurrence of AR



• Aortic root dilatation

• History of cardiac operations

• State of the valve in the pulmonic position

• Life expectancy of TOF patients

• Possibility of pregnancy

Considering Factors for Valve Choice



• Valve-sparing operations

- The ideal operation for young patients

Aortic root dilatation 

J Thorac Cardiovasc Surg 2007;133:876-9

Conclusions : Aortic valve–sparing reimplantation is an effective treatment for aortic root 

dilatation and aortic regurgitation after corrective repair of complex congenital heart disease. 

This procedure leads to correction of aortic regurgitation, favorable durability of the native 

aortic valve, and excellent hemodynamics, avoiding a prosthetic valve and anticoagulation.



Aortic root dilatation 

Ann Thorac Cardiovasc Surg 2013;19:170-2

16-year-old male, aortic root =40mm, moderate AR

However, it is not easy to perform valve sparing operation for severe AR. Because reoperation 

due to remnant or recurrent AR would be very risky.   





 B-T shunt, total repair, pulmonary valve replacement, 

Permanent pacemaker insertion, etc.

 Risk of redo-cardiac surgery 

- Sutureless AVR :  Shortening the op time (CPB and ACC time), 

Edwards INTUITY  >  Sorin Perceval S

- TAVI : Inappropriate approach considering the aortic root dilatation as 

the first treatment   However, good alternative methods for NSVD or 

SVD in replaced aortic valve

History of Cardiac operation 



• Native valve or bioprosthesis

 Consider the risk of anticoagulation and the other factors 

(RV function, possibility of PV intervention in the future) 

• Mechanical valve in pulmonic position 

 Mechanical valve > Bioprosthesis

 Valve click sounds: uncomfortable and annoying

State of valve in Pulmonic Position 



• Current guideline for mechanical valve

- life expectancy in 60yr : 25yrs (Korea)

http://kosis.kr

 What is the life expectancy of 42 year-old patient 

underwent repair of TOF? 

Life Expectancy

Recommendations COR LOE

A mechanical prosthesis is reasonable for AVR or MVR in patients 

<60 y of age who do not have a contraindication to anticoagulation 

- 2014 AHA guideline -

IIa B



• Overall survival of TOF patients

Life Expectancy

J Am Coll Cardiol 1997;30:1374-83

1958 – 1977, 739pts

Mean duration of F/U : 25.3yrs

Actuarial 10-,20-,30-, and 36-year survival : 97%, 94%, 89% and 85%

Mortality increased 25 years postoperatively from 0.27%/year to 0.94%/year (p = 0.003) 



Life Expectancy

N Engl J Med 1993;329:593-9

Overall 30year survival : 86%

Conclusions : Among patients with 

surgically repaired tetralogy of 

Fallot, the long-term survival after the 

postoperative period is excellent but 

remains lower than that in the general 

population. 



Anticoagulation (Warfarin : Category X)

- Risk of fetal abnormalities

- Risk of thromboembolism for changing to LMWH  

Possibility of Pregnancy



Risk of Anticoagulation

J Am Coll Cardiol 2000;36:1152-8

1977 – 1982, 575pts, randomized trial

Bjork-Shiley valve vs Hancock valve



Risk of Anticoagulation

Heart 2003;89:715-21

1975 – 1979

Bjork-Shiley valve vs porcine prostheses



Risk of Anticoagulation

1995 – 2003, randomized trial, 310pts

Bioprosthetic aortic valve vs Mechanical aortic valve

Conclusions : …… a similar survival rate as well the same rate of occurrence of 

thromboembolism, bleeding……

 However, they should calculate the composite occurrence rate of 

thromoboembolism and bleeding 

J Am Coll Cardiol 2009;54:1862-8



Risk of Anticoagulation

1982 – 2003, 3934pts

Bioprosthesis (73%) vs Mechanical prosthesis (27%)

J Thorac Cardiovasc Surg 2009;137:881-6



EDWARDS INTUITY Elite
VALVE SYSTEM

EDWARDS INTUITY Elite Valve System

Product Overview

Rapid Deployment Valve
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EDWARDS INTUITY Elite Valve 
System combines..

- Proven Pericardial valve 
technology (Perimount Magna 
Ease valve)

- Innovation in transcatheter
heart valve (Sapien valve)

Rapid Deployment System 
with 3 guiding sutures & 

Balloon expandable system.



EDWARDS INTUITY Elite
VALVE SYSTEM



EDWARDS INTUITY Elite
VALVE SYSTEM

EDWARDS INTUITY Elite Valve System

Clinical Data

Procedure 

Times
Smaller Incision Hemodynamics PVLs / Pacemaker

CADENCE-MIS

41.3 min XCT MIS RDAVR,

p<0.0001 vs. FS AVR

CADENCE-MIS

Proven time benefit in MIS, 

comparable outcomes

TRITON 3-Yr

8.7 mm Hg @ 3 years, 

n=287

TRITON 3-Yr

0.7% early PVLs (>2+); 

1.2% late PVLs

Bochum

26 min XCT MIS RDAVR, 

9 min implantation time

Bochum

100% MIS AVR, very short

XCT, excellent outcomes

CADENCE-MIS

Statistically better gradients 

than conventional valves

CADENCE-MIS

0% early PVLs (>2+); 

4.3% (2) pacemaker

Leipzig

39 min XCT MIS RDAVR; 

42 min XCT in all pts

Leipzig

72% MIS AVR, short XCT, 

excellent outcomes

Leipzig

8.8 mm Hg @ discharge, 

n=69

Bochum

1.7% (1) early PVLs (>1+)

and pacemaker; 0% late



Conclusions 

The choice of valve for AR with the previous repaired TOF should 

be individualized according to the aortic root dilatation, history of 

cardiac operations, state of the valve in pulmonic position, age and 

possibility of pregnancy 

Even if the root replacement do not perform, the clinical course 

might be less malignant compared to Marfan’s Syndrome



Conclusions 

The aortic valve sparing operations could be considered in 42-year 

old patient. Of course, comprehensive information including 

complications of valve sparing operations, the problems of 

prosthetic valve, risk of anticoagulation and possibility of TAVI 

should be provided for the patients. 

If the patient decided to undergo ascending aorta replacement with 

supracoronay AVR using tissue valve, rapid deployment valve could 

be a good a option in terms of decreasing of surgical risk. 


