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Definitions & confusions
• Valve sparing repair - used synonymously with annulus sparing 


• A misnomer, nobody “spares” the valve (unless thin and trileaflet) 

• Infundibulum sparing repair - used synonymously Trans RA PA repair


• Again a misnomer, nobody “spares” the infundibulum 

• Limited Transannular patch—???
• ToF repair - No ventriculotomy 

• ToF repair - Ventriculotomy, Annulus intact 

• ToF repair - Transannular patch



Topics

• Patient selection


• Anatomy


• Techniques


• Evidence for annulus sparing ToF Repair and current trends



Patient selection 



Pre-operative

• Echo : Z scores of the annulus 


• Just a guide- more than -2, - 2 to -4, less than -4


• Age <3 months be cautious


• Noonan’s syndrome— Inspite of good annulus leaflet thickening is the limiting 
factor

Like traffic lights , these are only suggestions !!!



Intra-operative
One can see only with(in) the heart!!

• DON’T


• For the obviously small annulus


• Coronary crossing at the annulus (not at the infundibulum)


• Most Doubly committed VSD


• Dysplastic thickened leaflets


• A thick fibrous ring under the Pulmonary valve



Anatomy
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Operative Techniques 



Off the table

• Mindset


• Be prepared to revise


• Headlight


• Tenotomy scissors



Approach to infundibular resection
Three tiered approach (RA——PA——RVOT)

• Trans RA VSD closure - with RV approach tendency to place a longer incision 
for VSD exposure 


• Trans RA resection - takes off the lower bundles, parietal extension of the 
conal septum and lower septa-parietal bundles


• Trans PA for - upper bundles and pulmonary valve intervention
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How to assess adequate resection?
NEVER use Hegars to assess adequacy of resection



When to open the RVOT
Three tiered approach (RA——PA——RVOT)
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Pulmonary valve interventions
Be aggressive, bordering destructive!!!

• A complete valvotomy and sometimes excision of one leaflet


• Other techniques like leaflet thinning



MPA patching



Adequacy of the annulus
Hegar now.

• Upto one size below the required is safe


• If you have a good resection and thin leaflets, may be even 2 sizes below



When to convert to TAP?
Redo vs Regurgitation 

• With hyper contractile heart, even gradient of 45-50mmHg


• IV esmolol in some cases


• With normal hemodynamics 30-35mmHg


• If no ventriculotomy was done, the RVOT is patched.


• (I prefer to keep my redos for RVOTO to a minimum)



Does staging improve annulus sparing rates?
Unlikely

• Multiple studies for and against


• Annulus preservation rates ranged from 0% earlier studies to now 40 % in the more 
recent ones


• Annulus preservation in this subset trends the overall annulus preservation rates


• Don’t forget the interstage mortality



Does Balloon valvotomy increase annulus sparing rates?
NO 



Why balloons are cosmetic!



Evidence and trends



What’s the need of annulus preservation?
Questions

• Does annulus preservation reduce Mortality after TOF correction??


• Does annulus preservation reduce incidence of Re-interventions after TOF 
repair ??



Lower early mortality over the years.
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1990s

89% alive at 30 years 

2000s

94.5% alive & transplant free at 25 years 



Late mortality has not changed much.
Approximately  

75% of deaths in 3 years 
Touches baseline for 15 -20 years 

Starts climbing at 20-25 years 



Early phase & operative

• Severity of the disease


• TAP


• Palliation with shunt


• Residual lesions


• Extracardiac anomalies 
(Syndromes)

Drivers for each phase of mortality

• Cardiac failure


• Sudden cardiac death


• VT/ Heart block


• Syndromes


Late phase

Presence of TAP- ?? indirect risk factor for mortality Presence of TAP- NOT a risk factor for late mortality



TAP is a risk factor for late re-intervention (PVR)
In most studies !!

• ~ 40% in 30 years


• PVR rate depends on the 
criteria followed



Probability of death 0.42% per year 
Probability of re intervention 2.26% per year

J Thorac Cardiovasc Surg 2020;159:220-36) 



Trends
TAP almost 50%, decreasing after 2000

J Thorac Cardiovasc Surg 2020;159:220-36) 



Trends
STS  2020 harvest—10,727 patients, 2010 to 2020

• ToF repair - No ventriculotomy   

• ToF repair - Ventriculotomy, Annulus intact 

• ToF repair - Transannular patch

24.8% 

29.1% 

44.6%



Truth table - how exactly will annulus sparing help?

TOF long 
term Mortalty Reintervention (RVOT)

Early  
(first few 

years)

TAP > Non TAP 
(?Poor Subset)

Non TAP > TAP 
(RVOTO)

Late 
(>15 years) TAP = Non TAP TAP > Non TAP 

(PVR)

SUDDEN CARDIAC DEATH unrelated to RVOT procedure 
?? RV myocardial damage—RV Dysfn, LV Dysfn

Counter-point: 
Close surveillance  
 And timely PVR 

-Low risk



Take home message
There is limit to annulus preservation, approx 60% can be preserved 

• Be prepared for Redo RVOTO if you are going to be aggressive with annulus 
preservation


• With proper techniques annulus preservation rates can be increased


• A complete and aggressive resection will achieve a spacious RVOT but has to 
balanced with the myocardial damage


• Agressive pulmonary valvotomy will lead to higher annulus preservation but will 
also lead to progressive PR


• The modern annulus preservation cohorts are in the “casks” now, long term results 
awaited


