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• Understand the basic anatomy of D-transposition of the great arteries 
(D-TGA)

• Define fetal imaging goals for D-TGA

• Recognize aspects of D-TGA anatomy on shared D-TGA fetal imaging 
cases

• Discuss prenatal and postnatal management and outcomes

Objectives



Normal Heart



• Aorta arises from the RV and pulmonary artery from the LV 
(ventriculoarterial discordance)

• Differences from normal:

• Aorta is anterior and rightward instead of posterior and rightward

• Subaortic conus instead of subpulmonic conus

• Fibrous continuity between mitral and pulmonary valves instead of 
mitral and aortic valves

• Atrioventricular concordance and normal D-looping of the ventricles, 
{S, D, D} segmental anatomy

Anatomy of D-TGA



Anatomy 
of D-TGA



Anatomy of D-TGA

Foran RB, Belcourt C, Nanton MA, et al. Isolated 
infundibuloarterial inversion {S,D,I}: a newly recognized 
form of congenital heart disease. Am Heart 
J 1988;116:1337-50



Anatomy and Associated Lesions

• Approximately 50% of D-TGA fetuses have an intact ventricular 
septum

Moss and Adams’ Heart 
Disease in Infants, 
Children, and 
Adolescents, 9th Edition



Frequency and Genetics

• Incidence: approximately 2.5 per 10,000 live births

• Common cause of cyanotic congenital heart disease

• Strong male predominance (60-70%)

• No known causative genetic abnormality

• Extracardiac differences are unusual



Prenatal Evaluation

• D-TGA is commonly missed on prenatal scanning!



Prenatal Evaluation

• 4C View will appear normal!

You have the power to make this 
diagnosis and improve outcomes!



Prenatal Evaluation

• Diagnosis requires inspection of the great arteries

• Normally related great arteries will cross as you scan the heart 
moving cephalad

• D-TGA: great arteries arise in parallel and do not cross



Prenatal Evaluation
D-TGANORMAL



D-TGA Fetal Echo Features

Rychik, Jack. Zhiyun, Tian. Fetal Cardiovascular Imaging: A 
Disease-Based Approach. Elsevier Saunders, 2012.



D-TGA Fetal Echo Features

• Two key structures predict postnatal stability

• Foramen ovale

• Ductus arteriosus

• Restriction will limit mixing of oxygenated and deoxygenated blood 
leading to severe hypoxemia and hemodynamic instability 



Will the baby need a balloon atrial 
septostomy? 

• BAS needed in 20-40% of neonates with D-TGA

• Done to improve mixing at the level of the atria and improve arterial 
oxygen saturation

• Challenging to accurately predict by prenatal data!



Will the baby need a balloon atrial 
septostomy? 

• Need for emergent BAS:
• Foramen ovale/total septal length of <0.5
• Fixed appearing septum primum flap



Will the baby need a balloon atrial 
septostomy? 

• Need for emergent BAS:
• Hypermobile septum with bidirectional flow
• Reverse diastolic flow in the PDA



Will the baby need a balloon atrial 
septostomy? 

• Need for emergent BAS:
• Atrial septal excursion (ASE) 

ratio
• Degree of redundancy of the 

atrial septum
• >atrial redundancy = less 

likely to become restrictive 
after birth

• No fetus with ratio >0.5 
required urgent BAS



Balloon 
atrial 
septostomy 



D-TGA Fetal 
Echo Features

• Long axis of LV

Rychik, Jack. Zhiyun, Tian. Fetal Cardiovascular 
Imaging: A Disease-Based Approach. Elsevier 
Saunders, 2012.



D-TGA Fetal 
Echo Features

• Parallel great vessels

Rychik, Jack. Zhiyun, Tian. Fetal Cardiovascular 
Imaging: A Disease-Based Approach. Elsevier 
Saunders, 2012.



D-TGA Fetal 
Echo Features

• Sagittal view of the 
parallel arches

Rychik, Jack. Zhiyun, Tian. Fetal Cardiovascular 
Imaging: A Disease-Based Approach. Elsevier 
Saunders, 2012.



D-TGA Fetal 
Echo Features

• Associated lesion: 
VSD

Rychik, Jack. Zhiyun, Tian. Fetal Cardiovascular 
Imaging: A Disease-Based Approach. Elsevier 
Saunders, 2012.



D-TGA 
Cases

Rychik, Jack. Zhiyun, Tian. Fetal 

Cardiovascular Imaging: A 

Disease-Based Approach. 

Elsevier Saunders, 2012.



D-TGA/IVS 
parallel 
great 

arteries



D-TGA/IVS 
parallel 
great 

arteries



D-TGA/IVS 
4-chamber 
color sweep



D-TGA/IVS 
parallel great 

arteries to 
arches



Outcomes based on prenatal diagnosis of D-
TGA



Delivery Planning/Postnatal Management

• Potential for hemodynamic compromise and need for urgent 
intervention after delivery → delivery at referral center with 
experienced neonatologists and cardiologists

• Pulmonary and systemic circulations run in parallel rather than in 
series

• Pulmonary artery saturation > aortic saturation → severe hypoxemia

• Umbilical line placement and initiation of prostaglandin infusion



D-TGA Surgical 
Repair and 
Outcomes

• Arterial Switch Operation



D-TGA Surgical 
Repair and 
Outcomes

• Arterial Switch Operation

• Long-term issues:

• Supravalvar stenosis

• Branch PA stenosis

• Coronary artery issues

• Neoaortic
insufficiency



Thank you!
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