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Reasons for Delayed Presentation

 Major Medical Illness

 Major Infection

 Manpower

 Logistics

 Pre-op resuscitation

Later Age at Presentation rather than

Intentional delay in surgical repair
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 Adequacy of left ventricular myocardial mass

 Assessment of left ventricular preparedness

 Training for left ventricle for delayed arterial switch 

 Staged Arterial Switch

 Delayed Primary arterial switch

Considerations in Late Presenters
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Electron Microscopy of LV regression

Prepared Left Ventricle 
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Regressed Left Ventricle 



Factors Preventing LV regression

 Isolated Pulmonary outflow obstruction 

 Moderately restrictive Atrial Septal Defect

 Sizeable Patent Ductus Arteriosus

 Generally pre-determined factors 
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Indexed Left Ventricular Mass

LV mass (ASE) = 1.04 *(LVEDd + LVPWd + IVSd)3 - LVEDd3a

Indexed LV mass (G/m2 = 0.8 * (LV Mass) to 0.6 ] / BSA

Indexed LV mass - 35G/m2 as inferior limit

 Age > 3 weeks

 Interventricular septum shape

 Presence of ASD, PDA and LVOT obstruction 
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Patterns of LV Geometry

Favorable (Type I) 

Acceptable (Type II) 

Unfavorable (TypeIII) 



Late Primary Arterial Switch
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Duration of Post-operative ventilation Post-operative length of stay
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Training of the left 
Ventricle



Types of Left Ventricular Training

Hypoxic (Pre-ASO) Normoxic (Post-ASO)

 PA Band with Shunt

 PA Band with PDA patency

 Induced Patency of PDA 

alone

 Pharmacological Management

 Mechanical Circulatory Support

 ECLS

 VAD
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Integrated ECMO circuit
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Lower ACT

Maximum Left ventricular Decompression

Technically easier

Less intensive post operative management

AAPCHS 2024



Pressure Loading LV 
training
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Parameters

LVEF      = 42+/-9% - 78+/-9%

LV vol     = 52+/-31.7 - 59+/-20.7 ml/m2

LV mass  = 34.9+/-12.7 - 62.3+/-12.3 g/m2

Mass to Vol. ratio = 0.74+/-0.18 - 1.01+/-0.18
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Indications for Two Stage Arterial Switch Operation

 Indexed left ventricular mass <35g/m2

 Age well above 3 weeks

 Banana-like left ventricular shape

 Absence of a patent arterial duct or LVOT obstruction 



Volume Loading for 
LV training
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Variables for Successful and Failed LV training

 Easier management in post procedure

 Minimal inotrope requirement

 Short ICU and hospital stay

 Feasible to recanalize the closed ductus Ann.Thor.Surg. 2019; 108: 813-9





Thoraco-omphalophagus Twins

Full term via. Caesarean section

Twin1 - Normal Heart

Twin 2 - Dextrocardia, Transposition

and intact ventricular septum

Rapid Desaturation in Twin 2

Commenced of Prostaglandin infusion

Teleconferencing with IJN and advised for 

Balloon Atrial Septostomy

Case Summary





 3 months of age

 High CRP - 45mg/L

 Tracheal culture - Acinetobacter sp.

 Pulmonary hypertension

 generalised edema









Post operative Parameters

Accept low Blood pressure

Monitor cerebral and somatic oximetry

Monitor LA pressure

Optimal inodilator agent – Milrinone 

Prophylactic peritoneal dialysis

Delayed Sternal Closure. 
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Take Home Message

Delayed Arterial Switch is feasible in late presenters with TGA,IVS

Volume Loading strategy is preferable for training the Left ventricle

Post operative strategies need to be tailored for successful outcomes

Need to mechanical support should be given consideration in selective 

cases

Long term outcomes with objective measures need to be considered






