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8. In patients with repaired TOF and moderate or greater PR who are undergoing cardiac surgery for a 
separate lesion (e.g., RVOT aneurysm, TR, branch PA stenosis, residual VS D, arrhythmia ablation, 
coronary artery revascularization, aortic root replacement), it may be reasonable to concurrently 
perform pulmonary valve replacement (S4.3.5-41). 

9. Although correction of the hemodynamic lesion (i.e., PR), may be clinically beneficial, pulmonary valve 
replacement alone has not consistently been demonstrated to reduce risk of subsequent VT or SCD 
(S4.3.5-42). Thus, in addition to pulmonary valve replacement, VT surgery and/or ICD implantation may 
be considered (S4.3.5-43). 

 

Table 27. TOF: Routine Follow-Up and Testing Intervals 
Frequency of Routine Follow-Up 

and Testing 
Physiological 
Stage A* (mo) 

Physiological 
Stage B* (mo) 

Physiological 
Stage C* (mo) 

Physiological 
Stage D* (mo) 

Outpatient ACHD cardiologist 12–24 12 6–12 3–6 
ECG 24 12 12 12 
TTE† 24 12–24 12 6–12 
Pulse oximetry As needed As needed Each visit Each visit 
Holter monitor As needed As needed 12–24 12–24 
CMR‡/CCT§ 36 24–36 12–24 12–24 
Exercise test║ 36–60 24–60 12–24 12–24 
*See Tables 3 and 4 for details on the ACHD AP classification system.  
†Rou4ne TTE may be unnecessary in a year when CMR imaging is performed unless clinical indications warrant otherwise. 
‡CMR may be indicated for assessment of right ventricular size and func4on, pulmonary valve func4on, pulmonary artery 
anatomy and left heart abnormalities. Baseline study is recommended with periodic follow-up CMR, with frequency of repeat 
imaging determined by anatomic and physiological findings. 
§CCT may be used if CMR is not feasible and to evaluate origin and course of the coronary arteries, and cross-sectional imaging 
status–post-stent therapy. If cardiac CCT is used instead of CMR imaging, the frequency should be weighed against radiation 
exposure. 
║6-minute walk test or CPET, depending on clinical indication. 
ACHD indicates adult congenital heart disease; CCT, cardiac computed tomography; CMR, cardiovascular magnetic resonance 
imaging; CPET, cardiopulmonary exercise test; ECG, electrocardiogram; TOF, tetralogy of Fallot; and TTE, transthoracic 
echocardiogram. 
 
  



Suivi hémodynamique
Insuffisance pulmonaire



Suivi hémodynamique
Dilatation du VD (1)



Suivi hémodynamique
Dilatation du VD (2)

Normalisation post-opératoire du VD si             

VTDVD<160 ml/m2 et VTSVD<80 ml/m2

Buechel et al. Eur Heart J 2005
Oosterhof et al. Circulation 2007



Suivi hémodynamique
Sténose des branches pulmonaires

Baumgartner et al. Eur Heart J 2010



Suivi hémodynamique
CIV résiduelle

Baumgartner et al. Eur Heart J 2010



Suivi hémodynamique
Insuffisance tricuspide

Baumgartner et al. Eur Heart J 2010



Suivi hémodynamique
Aortopathie

Silversides et al. Can J Card 2010
Le Gloan et al. Expert Rev Cardiovasc Ther 2013



Suivi hémodynamique
FeVG

+ strain longitudinal?
Diller et al. Circulation 2012



Suivi rythmologique
Troubles conductifs

• Classiquement décrits:
ü BBD 80-90% Friedli. Arch Mal Cœur Vaiss 1996

ü BBD+HBAG 15-20%   Friedli. Arch Mal Cœur Vaiss 1996

ü BAVc transitoire ou permanent≤1% Friedli. Pediatr Cardiol 1999

ü Dysfonction sinusale rare Friedli. Pediatr Cardiol 1999

• Quelle signification?

Facteurs prédictifs de BAVc tardif:

ü BAVc post-opératoire transitoire

ü BBD+HBAG+BAV1

ü PW pour des fréquences 
stimulées<180/min

Friedli et al. JACC 1988 Hokanson et al. Am J Cardiol 2001



Suivi rythmologique
Arythmies supraventriculaires

Khairy et al. Circulation 2010



Suivi rythmologique
Arythmies ventriculaires/Mort subite

Incidence annuelle de mort subite <0.2%

Intérêt de stratifier le risque rythmique

Khairy et al. Circulation 2010

Prévention 2ndaire à DAI

Prévention 1aire à ?



• Histoire de la cardiopathie
ü Age tardif à la cure complète, long suivi (Gatzoulis et al. Lancet 2000)
ü Shunt palliatif antérieur 
ü Ventriculotomie/Patch transannulaire (Dietl et al. Circulation 1994)

• Données électrophysiologiques
ü QRS≥180 msec (VPN 100%, Se 94.7%) (Gatzoulis et al. Circulation 1995)
ü TVNS prédictive de TV clinique (Khairy et al. Circulation 2008) et de TV 

inductible (Khairy et al. Circulation 2004)

ü Fragmentation des QRS? (Egbe et al. J Am Heart Assoc 2018)

ü TSV (Valente et al. Heart 2014)

• Données hémodynamiques
ü Dysfonction systolique (Ghai et al. JACC 2002) et diastolique (Khairy et al. 

Circulation 2008) du VG, altération fonction longitudinale VG (Diller et al. 
Circulation 2012)

ü IP sévère (Gatzoulis et al. Lancet 2000), dilatation VD (Daliento et al. Heart

1999), dysfonction VD (Knauth et al. Heart 2008), hypertension VD (Katz et 

al. Circulation 1982), anévrysme CCVD (Harrison et al. JACC 1997),
réhaussement tardif (Babu-Narayan et al. Circulation 2006) à IRM

FDR non invasifs



Khairy et al. Circulation 2004

Facteurs prédictifs de TV inductible: âge≥18 ans, palpitations, shunt 
palliatif antérieur, TVNS et ICT ≥ 0.6

FDR invasifs



Suivi rythmologique
Mort subite/Stratification du risque (1)

Khairy et al. Circulation 2008
Egbe et al. Heart 2018

29.8% de complications

24.8% de chocs inappropriés



Khairy et al. Expert Rev Cardiovasc Ther 2009



Ablation endocavitaire?

Khairy et al. Heart Rhythm 2014

tachycardia has not been observed despite the relatively high
incidence of sudden cardiac death.21,46

The most common substrate for sustained ventricular
tachycardia in CHD is tetralogy of Fallot. The right ventricular
outflow tract area is typically heavily scarred from surgical
intervention310–313 and has anatomic features that may predis-
pose to macroreentrant tachycardia, in a fashion similar to the
cavotricuspid isthmus in atrial flutter. Mapping studies of
individual cases in the 1990s postulated the importance of a
critical isthmus of tissue defined by the relation of the surgical
right ventriculotomy to anatomic features such as the pulmonary
or tricuspid annulus, along with the observation of bidirectional
use of these pathways in clinical tachycardias.273,314–317 Sub-
sequently, careful clinical mapping studies on larger numbers of
patients identified several plausible anatomic corridors that
could support right ventricular macroreentrant loops, including
the conal septum and its insertion into the ventricular myocar-
dium subjacent to the tricuspid annulus.306

7.6.3. Catheter ablation
Given the uncertain relationship between sustained mono-
morphic ventricular tachycardia and sudden death, and the
relatively high risk of recurrence even after acutely success-
ful ablation, ventricular tachycardia ablation is only rarely
and under special circumstances seen as a substitute for ICD
therapy, and most commonly as an adjunct. As such, catheter
ablation can be helpful in reducing the risk of recurrent ICD
shocks and, much more rarely, can be performed for
hemodynamic risk in patients with slow but incessant
tachycardias. It has also been anecdotally observed in adults
with CHD, and more often in patients with normal cardiac
anatomy,318 that frequent recurrent monomorphic ventricular
ectopy may sometimes be associated with decreased ven-
tricular function. It has been suggested that this can be a
reasonable indication for ablation. Although preexisting

cardiomyopathy can decrease the likelihood of functional
normalization postablation,319 ablation may nonetheless be a
useful adjunct in adults with CHD and frequent drug-
refractory ventricular ectopy, particularly in the setting of
progressive ventricular dilation or dysfunction.

The methodology for ventricular tachycardia ablation in
adults with CHD is similar to that applied to atrial tachy-
cardias, with substrate mapping using 3-dimensional electro-
anatomic systems generally assuming a prominent role.
Careful recording of the activation sequence and application
of entrainment may be used when relevant. Challenges may
include the thickness of the ventricular myocardium that
must be ablated to achieve anatomic block of a reentry
circuit. Occasionally, the His bundle and proximal bundle
branches are located in proximity to the desired ablation
target. Additionally, it can be difficult to induce the clinical
arrhythmia, or, once induced, it may be unstable and/or
poorly tolerated hemodynamically. In such cases, it is
feasible and often useful to utilize pace-mapping to identify
exit sites from protected corridors of myocardium.

7.6.4. Ablation outcomes
Results of ventricular tachycardia ablation in adults with
CHD have been limited to a small number of case series,
many of them with mixed populations and substrates,
precluding accurate estimates of long-term arrhythmia-free
survival rates. The first substantial series included 16 patients
with right heart lesions (predominantly tetralogy of Fallot)
and demonstrated the feasibility of apparently curative
ablation of circuits located on the right ventricular free wall,
using a combination of sinus rhythm mapping, activation
mapping, and entrainment pacing.308 Subsequent series
demonstrated the importance of inducibility and other patient
factors in procedural success307 and the plausible utility of
ablation in combination with antiarrhythmic drug therapy.215

7.6.5. Recommendations for catheter ablation of ventricular arrhythmias in adults with CHD

Recommendations

Class I Catheter ablation is indicated as adjunctive therapy to an ICD in adults with CHD and recurrent monomorphic ventricular
tachycardia, a ventricular tachycardia storm, or multiple appropriate shocks that are not manageable by device reprogramming
or drug therapy (Level of evidence: C).94,320

Class IIa Catheter ablation can be considered for symptomatic sustained monomorphic ventricular tachycardia in adults with CHD and
ICDs as an alternative to drug therapy (Level of evidence: B).215,306

Class IIb 1. Catheter ablation may be reasonable in adults with postoperative CHD and nonsustained or hemodynamically poorly tolerated
ventricular tachycardia by means of an empiric anatomic approach (Level of evidence: C).306

2. Catheter ablation may be reasonable in adults with CHD and frequent ventricular ectopy associated with deteriorating
ventricular function (Level of evidence: C).94

Class III 1. Catheter ablation is not indicated for asymptomatic relatively infrequent ventricular ectopy in adults with CHD and stable
ventricular function (Level of evidence: C).94

2. Catheter ablation alone is not considered appropriate prophylactic therapy in adults with CHD deemed to be at increased risk
for sudden cardiac death (Level of evidence: C).94
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Zeppenfeld et al. Circulation 2007

Zeppenfeld et al. Card Clin Electrophysiol 2017

• Selon modalités chirurgicales
• TV monomorphe le plus 

souvent
• Ablation efficace



Mr Claude R, ddn 08/12/1952

• Coarctation aortique

• Cure chirurgicale à l�âge de 11 ans

• Bicuspidie aortique saine

• HTA sous trithérapie et dyspnée d�effort progressive

• PA 152/95 mmHg, BDC réguliers, SS 2/6 RSG.



Que faites-vous?

• Reconduction de l�ordonnance de 
traitements anti-HTA

• Un ECG

• Je palpe ses pouls fémoraux

• Je vérifie que la PA est prise au MSG

• Explorations complémentaires (dont imagerie 
aortique)

• Une ETT



Angioplastie de recoarctation 
(stent couvert):

Gradient pic à pic: 22à 3 mm Hg

Diminution des traitements anti-HTA…


