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Transpositions des gros vaisseaux
Le point de vue du cardiopédiatre



Cardiopathies congénitales humaines Fréquence Incidence

Communication interventriculaire (CIV) 30% 1500

Communication interauriculaire (CIA) 8% 400

Sténose pulmonaire (SP) 7% 350

Persistance du canal artériel (PCA) 7% 350

Coarctation de l’aorte (CoA) 6% 300

Tétralogie de Fallot (T4F) 6% 300

Transposition des gros vaisseaux (TGV) 5% 250

Sténose aortique (SA) 5% 250

Canal atrioventriculaire (CAV) 4% 200

Atrésie pulmonaire à septum intact (APSI) 2% 100

Atrésie pulmonaire à septum ouvert (APSO) 2% 100

Atrésie tricuspide (AT) 2% 100

Tronc artériel commun (TAC) 2% 100

Retour veineux pulmonaire anormal (RVPA) 2% 100

Malpositions vasculaires (MV) 1% 50

Syndrome d'hypoplasie du cœur gauche (SHCG) 1% 50

Interruption de l’arc aortique (IAA) 1% 50

Ventricule unique (VU) 1% 50

Anomalie d’Ebstein 1% 50

Discordances AV et VA 1% 50

Autres 6% 300



Transposition des gros vaisseaux 

Définition: 

• AP au dessus du ventricule G

• Aorte au dessus du ventricule D

= discordance ventriculo-artérielle

• La TGV n’est qu’une des malpositions 
vasculaires qui incluent:  TGV, VDDI, VGDI, 
malposition anatomiquement corrigée.
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Rappel embryologique



Concept de morphogenèse cardiaque:
Participation du second champ cardiaque

Premier champ cardiaque (cardiac crescent) = 1st lineage
Second champ cardiaque (anterior heart field) = 2nd lineage 
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Types anatomiques: simples et complexes

• TGV « simple » – 60%: pas d’autre lésion associée

• TGV avec communication interventriculaire (CIV)

• TGV avec CIV et coarctation

• TGV avec CIV et sténose pulmonaire

• L-TGV (très rare)

• Anomalies des valves AV:

– Fente mitrale et straddling mitral

– Straddling tricuspide



Diagnostic prénatal
Table 3 - Prenatal diagnosis, pregnancy termination, perinatal and early neonatal mortality for selected (isolated) congenital heart anomalies - 

 Paris Registry of Congenital Malformations, 1983-2000

i) Transposition of Great Arteries

N % 95 % CI* N % 95 % CI* N % 95 % CI* p


Prenatal Diagnosis 16 12.5 1.6 - 38.3 27 48.1 28.7 - 68.1 40 72.5 56.1 - 85.4 0.001

Pregnancy Termination 17 0 0 - 19.5 27 7.4 0.9 - 24.3 40 0 0 - 8.8 0.62

First Week Mortality 16 18.8 4.0 - 45.6 24 8.3 1.0 - 27.0 39 2.6 0.1 - 13.5 0.04

Perinatal Mortality 17 23.5 6.8 - 49.9 25 12.0 2.5 - 31.2 40 5.0 0.6 - 16.9 0.02

ii) Hypoplastic Left Heart Syndrome

N % 95 % CI* N % 95 % CI* N % 95 % CI* p


Prenatal Diagnosis 22 31.8 13.9 - 54.9 29 82.8 64.2 - 94.2 27 88.9 70.8 - 97.6 < 0.001

Pregnancy Termination 22 13.6 2.9 - 34.9 29 72.4 52.8 - 87.3 27 63.0 42.4 - 80.6 < 0.001

First Week Mortality 18 83.3 58.6 - 96.4 8 75.0 34.9 - 96.8 10 50.0 18.7 - 81.3 0.12

Perinatal Mortality 19 84.2 60.4 - 96.6 8 75.0 34.9 - 96.8 10 50.0 18.7 - 81.3 0.10

1983 - 1988 1989 - 1994 1995 - 2000

1983 - 1988 1989 - 1994 1995 - 2000

Etude EPICARD

Khoshnood B et al 2012



Evolution du diagnostic prénatal et IMG

Registre des Malformation congénitales de Paris 2023



Diagnostic prénatal ailleurs qu’en France

Bakker 2019 BMJ Open





• Mortalité périopératoire: études contradictoires

– Amélioration globale des résultats concomitante 

de l’augmentation du DAN partout dans le monde

• Morbidité périopératoire: 

– Amélioration des délais opératoires, ventilation 

mécanique, acidose

• Devenir neurodeveloppemental:

– Association positive DAN démontrée dans la TGV

Impact postnatal du diagnostic prénatal (?)

Bonnet et al.  1999, Khosnood at al. 2017

Chakraborty et al. 2018, Cloete et al. 2019

Calderon 2012, Selvanathan 2024



PEC pratique en France

• DAN TGV -> CPDPN

• Confirmation par un cardiopédiatre expert

• Accompagnement du couple:

information sur la pathologie/PEC/pronostic

• Soutien psychologique

• Accouchement déclenché en milieu spécialisé

• Cardiopédiatre sur place en SDN

• Evaluation postnatale hémodynamique immédiate

• Décision si Rashkind ou non

• Transfert en cardio/SI/ néona

Sarris et al. City 2017
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Background—The goal of this statement is to review available literature and to put forth a scientific statement on the current 

practice of fetal cardiac medicine, including the diagnosis and management of fetal cardio vascular disease.

Methods and Results—A writing group appointed by the American Heart Association reviewed the available literature pertaining 

to topics relevant to fetal cardiac medicine, including the diagnosis of congenital heart disease and arrhythmias, assessment 

of cardiac function and the cardiovascular system, and available treatment options. The American College of Cardiology/

American Heart Association classification of recommendations and level of evidence for practice guidelines were applied 

to the current practice of fetal cardiac medicine. Recommendations relating to the specifics of fetal diagnosis, including the 

timing of referral for study, indications for referral, and experience suggested for performance and interpretation of studies, 

are presented. The components of a fetal echocardiogram are described in detail, including descriptions of the assessment 

of cardiac anatomy, cardiac function, and rhythm. Complementary modalities for fetal cardiac assessment are reviewed, 

including the use of advanced ultrasound techniques, fetal magnetic resonance imaging, and fetal magnetocardiography and 

electrocardiography for rhythm assessment. Models for parental counseling and a discussion of parental stress and depression 

assessments are reviewed. Available fetal therapies, including medical management for arrhythmias or heart failure and closed 

or open intervention for diseases affecting the cardiovascular system such as twin–twin transfusion syndrome, lung masses, 

and vascular tumors, are highlighted. Catheter-based intervention strategies to prevent the progression of disease in utero are 

© 2014 American Heart Association, Inc.

Circulation is available at http://circ.ahajournals.org DOI: 10.1161/01.cir.0000437597.44550.5d

*The American Institute of Ultrasound in Medicine (AIUM) has reviewed this statement and acknowledges it as a comprehensive review of the subject 
of fetal echocardiography. This document does not replace AIUM’s existing practice guideline on fetal echocardiography, which is available on the AIUM 
Web site or in AIUM’s journal (J Ultrasound Med. 2013;32:1067–1082).

†The Society of Maternal Fetal Medicine (SMFM) has reviewed this statement and acknowledges it as a comprehensive review on the subject of fetal 
echocardiography. This document does not replace SMFM’s existing clinical guidelines, which are available on the SMFM Web site (http://www.smfm.org).

The American Heart Association makes every effort to avoid any actual or potential conflicts of interest that may arise as a result of an outside relationship 
or a personal, professional, or business interest of a member of the writing panel. Specifically, all members of the writing group are required to complete 
and submit a Disclosure Questionnaire sho wing all such relationships that might be percei ved as real or potential conflicts of interest.

This statement was approved by the American Heart Association Science Advisory and Coordinating Committee on October 21, 2013. A copy of the 
document is available at http://my.americanheart.org/statements by selecting either the “By Topic” link or the “By Publication Date” link. To purchase 
additional reprints, call 843-216-2533 or e-mail k elle.ramsay@wolterskluwer.com.

The American Heart Association requests that this document be cited as follows: Donofrio MT, Moon-Grady AJ, Hornberger LK, Copel JA, Sklansky 
MS, Abuhamad A, Cuneo BF, Huhta JC, Jonas RA, Krishnan A, Lacey S, Lee W, Michelfelder EC Sr, Rempel GR, Silverman NH, Spray TL, Strasburger JF, 
Tworetzky W, Rychik J; on behalf of the American Heart Association Adults With Congenital Heart Disease Joint Committee of the Council on Cardiovascular 
Disease in the Young and Council on Clinical Cardiology, Council on Cardiovascular Surgery and Anesthesia, and Council on Cardiovascular and Stroke 
Nursing. Diagnosis and treatment of fetal cardiac disease: a scientific statement from the American Heart Association. Circulation. 2014;129:2183–2242.

Expert peer review of AHA Scientific Statements is conducted by the AHA Office of Science Operations. For more on AHA statements and guidelines 
development, visit http://my.americanheart.org/statements and select the “Policies and De velopment” link.

Permissions: Multiple copies, modification, alteration, enhancement, and/or distribution of this document are not permitted without the express 
permission of the American Heart Association. Instructions for obtaining permission are located at http://www.heart.org/HEARTORG/General/Copyright-
Permission-Guidelines_UCM_300404_Article.jsp. A link to the “Copyright Permissions Request Form” appears on the right side of the page.

Diagnosis and Treatment of Fetal Cardiac Disease
A Scientific Statement From the American Heart Association

Endorsed by the American Society of Echocardiography and Pediatric and Congenital Electrophysiology Society

The American Institute of Ultrasound in Medicine supports the value and findings of the statement.*

The Society of Maternal Fetal Medicine supports the statement’s review of the subject matter and 
believe it is consistent with its existing clinical guidelines.†
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Council on Clinical Cardiology, Council on Cardiovascular Surgery and Anesthesia, and Council on 

Cardiovascular and Stroke Nursing 
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Clinique postnatal

Cyanose réfractaire en salle de naissance 

sans détresse respiratoire

= TGV jusqu’à la preuve du contraire



Pathophysiologie TGV simple

• Cardiopathie cyanogène car 
aorte nait du VD !

• Circulation en parallèle

• CA et FOP obligatoire pour un 
mixing efficace

• CA shunte Ao-AP à cause des 
RVP basses

• FOP shunte G-D à cause des 
compliances ventriculairesOD OG

VGVD



OD
OG

VG
VD

• FOP restrictif ou fermé= 
Œdème pulmonaire

• Majoration de la 
cyanose

• Majoration de l’acidose

• Mixing inefficace 
jusqu’au décès

Le FOP restrictif avant Rashkind



Prise en charge médicale néonatale

• Rashkind

– Mixing

– Déprécharge le VG

• PGE1

– Effets secondaires: apnée, douleur, fièvre

– Précharge le VG

• Surveillance glycémies 

• Surveillance alimentation entérale: risque 
d’entéropathie/entérocolite

• Risque théorique d’AVC en cas de KTC: VD-aorte-
cerveau



Original Article

Clinical guidelines for the management of patients with
transposition of the great arteries with intact ventricular septum
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Manœuvre de Rashkind (1966) 



Manœuvre de Rashkind : sous scopie ou écho 



Rashkind: effet hémodynamique immédiat

Ballon gonflé dans l’OG

Procédure réalisée dans 70% à la naissance ou dans les premiers jours



Preoperative Brain Injury in Transposition of the Great Arteries Is

Associated With Oxygenation and Time to Surgery, Not Balloon

Atrial Septostomy

Christopher J. Petit, MD, Jonathan J. Rome, MD, Gil Wernovsky, MD, Stefanie E. Mason,

BS, David M. Shera, ScD, Susan C. Nicolson, MD, Lisa M. Montenegro, MD, Sarah Tabbutt,

MD, PhD, Robert A. Zimmerman, MD, and Daniel J. Licht, MD

Division of Cardiology, Department of Pediatrics (C.J.P., J.J.R., G.W., S.T.); Division of Critical Care

Medicine, Department of Anesthesia and Critical Care Medicine (G.W., S.T.); Division of Neurology,

Department of Pediatrics (S.E.M., D.J.L.); Division of Biostatistics and Epidemiology (D.M.S.);

Division of Cardiothoracic Anesthesia, Department of Anesthesia and Critical Care Medicine

(S.C.N., L.M.M.); and Department of Radiology (R.A.Z.), The Children’s Hospital of Philadelphia

and the University of Pennsylvania School of Medicine, Philadelphia, Pa

Abstract

Background—Preoperative brain injury is an increasingly recognized phenomenon in neonates

with complex congenital heart disease. Recently, reports have been published that associate

preoperative brain injury in neonates with transposition of the great arteries with the performance of

balloon atrial septostomy (BAS), a procedure that improves systemic oxygenation preoperatively. It

is unclear whether BAS is the cause of brain injury or is a confounder, because neonates who require

BAS are typically more hypoxemic. We sought to determine the relationship between preoperative

brain injury in neonates with transposition of the great arteries and the performance of BAS. We

hypothesized that brain injury results from hypoxic injury, not from the BAS itself.

Methods and Results—Infants with transposition of the great arteries (n=26) were retrospectively

included from a larger cohort of infants with congenital heart disease who underwent preoperative

brain MRI as part of 2 separate prospective studies. Data collected included all preoperative pulse

oximetry recordings, all values from preoperative arterial blood gas measurements, and BAS

procedure data. MRI scans were performed on the day of surgery, before the surgical repair. Of the

26 neonates, 14 underwent BAS. No stroke was seen in the entire cohort, whereas 10 (38%) of 26

patients were found to have hypoxic brain injury in the form of periventricular leukomalacia.

Periventricular leukomalacia was not associated with BAS; however, neonates with periventricular

leukomalacia had lower preoperative oxygenation (P=0.026) and a longer time to surgery (P=0.028)

than those without periventricular leukomalacia.

Conclusions—Preoperative brain injury in neonates with transposition of the great arteries is

associated with hypoxemia and longer time to surgery. We found no association between BAS and

brain injury.

© 2009 American Heart Association, Inc.

Correspondence to Christopher J. Petit, MD, Texas Children’s Hospital, 6621 Fannin St, MC-19345 C, Houston, TX 77030. E-mail
cjpetit@texaschildrenshospital.org.
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Figure 2.

Brain MRI of preoperative infants with TGA: T1 imaging (A) and diffusion-weighted imaging

(B) in a patient with mild PVL, which is a unifocal, small (<3 mm) white matter lesion. The

lower MRI images demonstrate axial (C) and coronal (D) T1 imaging in a patient with bilateral,

multifocal (moderate PVL) white matter disease.

Petit et al. Page 11

Circulation. Author manuscript; available in PMC 2009 September 2.
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Figure 3.

A daily mean PO2 was calculated for the PVL and no-PVL groups. Repeated-measures ANOVA

demonstrated a significant difference in mean daily PO2 between the PVL group (dashed line)

and the no-PVL group (solid line; P=0.02). The PVL group never achieved a mean daily P O2

>40 mm Hg.

Petit et al. Page 12

Circulation. Author manuscript; available in PMC 2009 September 2.
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Petit et al. Circ 2009

N= 26 NN avec switch dont 14 avec Rashkind;  

10/26 avaient une leucomalacie préopératoires



Check liste écho pré op

• CIA large ou restrictive et CA ouvert ou fermé

• Equilibre des ventricules
– Petit VD : risque de coarctation
– Petit VG : vérifier la voie pulmonaire

• Anatomie de la valve mitrale
– Fente non commissurale

• Cardiopathies associées (CIV, coarctation aortique)
• Valve pulmonaire (futur aortique)
• Discongruence aortopulmonaire ?
• Malalignement commissural ?
• Anatomie des artères coronaires ?



La question du VG depréparé

• < 3 semaines: switch artériel

• > 3 semaines: évaluation forme du VG, 
présence CA/CIA/CIV, calcul de masse VG

• Deux stratégies

– Switch avec ECMO postopératoire

– Préparation du VG: cerclage + Blalock 7-10 
jours puis switch

• Masse VG minimale : > 35 g/m2 calculée en 
TM

Lacour-Gayet 2001

Sarrris et al. City 2017



Vaisseaux parallèles: grand axe



TGV en souscostal: vaisseaux parallèles

Ao

AP

Ao

AP
Ao

AP



CIA post-RSK



Canal artériel



Congruence aortopulmonaire



Position en D-TGV: aorte ant/AP post

AP

Ao



Alignement commissural

AO

AP

AP

AoAo

AP



Coronaires Type A: CG



Coronaires Type A: CD



TGV avec CIV d’outlet
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• « normale » : 60%

• boucle antérieure et/ou postérieure : 35%

• entre gros vaisseaux (intramurale) : 5%

Anatomie coronaire



Les lésions coronaires après switch artériel

Comment les détecter?

ECG et échographie (IM!!!)
Coroscanner si signe d’ischémie

Coronarographie si doute
Test d’ischémie (scintigraphie)

Coroscanner systématique à 5 ans

Que faire ?

Rappeler votre chirurgien…



Devenir



Mortalité précoce postopératoire

• TGV simple: 1-5%

• TGV + CIV: 3-6%

• TGV+CIV+ Coa: 6-10%    
Fricke et al. 2012

Villafane JACC 2014

FdR de décès:
Anatomie coronaire 
complexe

Villafane JACC 2014



JTCVS 2022

8% remplacement valve aortique

6% IAO modérée



Morbidité du switch artériel

• Coronaires 

• Coronaire intra-murale

• Coronaire unique

• Voie droite (patch et Lecompte)

• IA sur néo-valve aortique, dilation Ao

• HTAP primitive: 

• 1/200 TGV soit 100 fois plus fréquente que 

dans la population générale

• Étiologie inconnue

• Traitement médical………Potts





Van Wijk 2017



JACC 2021



JAHA 2022



L’enjeu développemental

AHA 2024



Devenir neurodéveloppemental

• TGV= une des cardiopathies le mieux exploré en 
neuropsychologie

• Intelligence (sub)normale (IQ-testing) 

• Altération des fonctions cognitives supérieures: « theory of 
mind », visualisation temporo-spatiale etc.

• ADHS >> population de contrôle

Kalfa et al. 2017

Kasmi et al 2017
Calderon et al. 2010
Calderon et al. 2012

Calderon et al. 2014



JAMA 2024
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