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The problem of postoperative evaluation  
of coronary arteries anatomy after ASO for TGA



Hot topics in diagnosis, management and follow-up of patients with TGA

Villafane J et al. J Am Coll Cardiol 2014; 64: 498-511



Life-long management of the ASO population poses several challenges

1) absence of current consensus regarding the appropriate interval and 
modality for surveillance imaging;  

2) there is no defined management strategy when subclinical anatomic or 
physiologic abnormalities are identified;  

3) symptoms attributable to potential complications, especially coronary 
obstruction, are rare and therefore practitioners must be vigilant for classic 
and atypical presentations;  

4) the effects of acquired coronary artery disease superimposed on 
manipulated coronary arteries remain unknown. 

Villafane J et al. J Am Coll Cardiol 2014; 64: 498-511



Life-long management of the ASO population poses several challenges 
The coronary arteries after transfer 

1) symptoms attributable to potential complications, especially coronary obstruction, are 
rare and therefore practitioners must be vigilant for classic and atypical presentations; 

What is the incidence of ischemic events after the ASO for TGA ? 

When do they occur ? Do we know risk factors ? 

2) absence of current consensus regarding the appropriate interval and modality for 
surveillance imaging;  

Is systematic screening for coronary artery obstruction useful after the ASO for TGA ? 

When ? How to screen ? 

Villafane J et al. J Am Coll Cardiol 2014; 64: 498-511
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Coronary artery anatomy as a risk factor for early events

Single coronary artery Intramural course

Pasquali, 2002



Outcomes and predictors of early mortality of the ASO for TGA with IVS



Postoperative sequelae following the arterial switch operation 
Prevalence of coronary lesions or potential coronary events



Actuarial survival free of coronary events for 1304 patients

Legendre A et al. Circulation. 2003;108:II-186-II-190



Hazard function for coronary « events » for 1304 patients

Legendre A et al. Circulation. 2003;108:II-186-II-190



Khairy P et al. Circulation. 2013;127:331–339. 

Postoperative sequelae following the arterial switch operation 
Prevalence of coronary lesions or potential coronary events



Cardiovascular events in the long term

Khairy P et al. Circulation. 2013;127:331–339. 

Cumulative probability of arrhythmia or sudden death Cumulative probability of the combined cardiovascular outcome 



Sudden death due to coronary artery lesions long-term after 
the arterial switch operation: a systematic review

• 52 studies : sudden death because of coronary complications in survivors after 
5 years


• 8798 patients: 27 deaths > 5 years post-ASO (0.3%)


• 10 were known with relevant residual lesions


• 5 sudden death possibly from cardiac cause, no late death confirmed to be 
coronary related


• Routine coronary imaging of asymptomatic single-stage ASO patients is 
not justified

van Wijk SWH et al. Can J Cardiol 2017 33;1180-87



Life-long management of the ASO population poses several challenges 
The coronary arteries after transfer 

3) there is no defined management strategy when subclinical anatomic or 
physiologic abnormalities are identified; 

What to do with abnormal coronary arteries in the absence of 
symptoms ? 

4) the effects of acquired coronary artery disease superimposed on 
manipulated coronary arteries remain unknown.  

Are there some « at risk » patients who would need systematic screening 
for myocardial ischemia ?

Villafane J et al. J Am Coll Cardiol 2014; 64: 498-511



Parisian experience in systematic screening 
1453 patients diagnosed with / or screened for coronary anomalies after ASO 

78 coronary artery obstructions
Prevalence of asymptomatic coronary artery obstruction (> 30%) : 5.3%

Bonnet D et al. Heart 1996;76:274-9 
Bonhoeffer P et al . J Am Coll Cardiol 1997;29:202-6 
Szymczyk K et al. Pediatr Cardiol 2018;39:335-46



Parisian experience in systematic screening 
1453 patients diagnosed with or screened for coronary anomalies after ASO

Circumstances of diagnosis of coronary artery obstruction 

1) Potential coronary event : 29 (37%) 

Clinical (chest pain, near-syncope or syncope, heart failure) : 6 
ECG and/or echocardiographic signs of myocardial ischemia : 23 

Age at potential coronary event < 6 months in 22 and > 6 years in 7 

Higher proportion of Left main stem stenosis compared to asymptomatic 
children and higher proportion of severe stenosis > 50% compared to mild 
stenosis and occlusion of the coronary artery 

2) Systematic screening in asymptomatic children : 49 (73%)



Parisian experience in systematic screening 
49 asymptomatic patients with coronary obstruction
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Asymptomatic children at time of diagnosis of coronary obstruction may 
have myocardial ischemia and those without may become symptomatic 

or develop myocardial ischemia during growth



Ou P et al. JTCVS 2013;145:1263-9

Mechanisms of coronary artery complications after the ASO for TGA



Ou P et al. JTCVS 2013;145:1263-9

Mechanisms of coronary artery complications after the ASO for TGA



Parisian experience in systematic RE-screening 
Adolescents with previous normal coronary arteries at first screening

107 patients who had a normal coronary artery anatomy at first systematic 
screening (mean age 5.0 years, range 4-7 years).  

All patients had annual follow-up. All were all NYHA functional class I. 
None had symptoms of myocardial ischemia. None had ECG anomalies 
suggestive of myocardial ischemia. None of them had LV dysfunction 
(global or regional) or mitral regurgitation. 

Only one/107 new obstruction of RCA (stenting) 

No change in the position of the coronary ostium during growth

Raimondi F et al. JACC Imaging 2017



Parisian experience in systematic RE-screening 
Adolescents with previous normal coronary arteries at first screening

No qualitative perfusion defect was found. 

No LGE was found. 

12% of patients had semi-quantitative perfusion defects (PRI <1.5 in at least 2 
contiguous myocardial segments) 

In 12 patients, the left CA was reimplanted in clock position between 12 and 1 o’clock. 
These patients had more frequent perfusion abnormality than patients with other sites 
of reimplantation (7/12 vs 0/45; p=0.0001).  

The 12 patients with left CA reimplanted in clock position 12-1 o’clock had significantly 
lower PRI in myocardial segments irrigated by left CA myocardial compared to patients 
with other sites of reimplantation  (2.0±1 vs 2.7±1, p<0.05). 

Raimondi F et al. JACC Imaging 2017



Raimondi F et al. JACC Imaging 2017



POST ASO AOLCA from Right sinus





What will happen with neo-aortic root dilatation  ?



Intramural course

LMCA

Atherosclerotic plaque



Who are the patients at risk after coronary transfer in ASO?

Type B and intramural course : early mortality 

Anterior preimplantation of LCA : higher risk of obstruction, lower PRI 

The objective of imaging coronary arteries in TGA is NOT ONLY 
detection of obstruction but screening for patients who are at risk of 
late coronary events

Batteux C et al. In preparation



Survival Re-operation Potential coronary events

Actuarial KM according to the complexity of coronary anatomy after the ASO

Are there patients « at risk » for late coronary events ?



Angle of LCA with aortic wall

Batteux C et al. in preparation



Sarris GE et al. CiTY  2017



Conclusion

Systematic screening in ALL ASO patients is probably not efficient. 

Coronary events are rare but they do exist. 

The risk factors for late events is not only the initial coronary 
anatomy but also the acquired coronary anatomy. 

Patients with close relationship between great vessels and initial 
coronary course might be at risk for myocardial perfusion 
anomalies and potentially for late coronary events. 

Should we image all patients to identify this « at risk » population ?



Thank you


