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Longitudinal right ventricular function quantified by speckle tracking predicts exercise 
capacity in adults with transposition of the great arteries. 
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Background: 
Systemic right ventricle (sRV) dysfunction is common in transposition of the great arteries (TGA) and 
is associated with increased mortality. Assessment of sRV function is a key point in the follow-up, but 
is challenging and its relation with exercise capacity is controversial. We hypothesized that a 
quantitative measurement of longitudinal ventricular function may be more sensitive in detecting early 
myocardial damage compared with conventional measures such as ejection fraction, and more related 
to exercise capacity. 
Objectives:1/To characterize sRV function with standard and speckle-tracking echocardiography, 
comparing with normal RV and LV function in healthy subjects, and with the gold standard, CMR. 2/To 
validate the imaging parameters by quantifying their relation to objective measurements of exercise 
capacity. 
Methods and results: 
The study population consisted in 54 patients with a sRV (47 D-TGA and 7L-TGA, 32±5 years old). 
Conventional echography and bidimentional strain, cardiac magnetic resonance (CMR) imaging and 
cardiopulmonary exercise (CPET) were performed on consecutive patients on the same day. Twenty 
five healthy subjects were matched for age and sex with 25 TGA patients in NYHA I and with the 
highest peak oxygen uptake at CPET, defining the asymptomatic TGA group.  
Sub-aortic RV longitudinal peak systolic 2D-strain was significantly reduced in the “asymptomatic” 
TGA patients compared to LV and RV of the control group. A base to apex gradient was observed 
regardless RV load conditions. RV transverse 2D-strain was not different between the asymptomatic 
patients group and control group, and between symptomatic and asymptomatic TGA group. In 
multivariate analysis, longitudinal 2D strain of the inter-ventricular septum was significantly correlated 
with RVEF (r=0.3047, p=0.0398), while only longitudinal 2D strain of the RV free wall was significantly 
correlated with percentage of the predicted peak oxygen uptake (standard coefficient=0.621, 
p=0.0297), independently of strain of the inter-ventricular septum, and CMR RVEF. 
Conclusion: in sRV longitudinal shortening remains predominant. Longitudinal 2D-strain of the 
systemic RV free wall is predictive of exercise capacity, and seems to be more sensitive than RVEF to 
detect early myocardial damage. 
 


