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Introduction: Exercise tolerance in patients with congenital heart disease (CHD) varies depending on 
the heart disease, general physical condition and other factors. Data concerning this group is scarce. 
Methods: In 2014 199 patients were examined by cardiopulmonary exercise testing (VO2max, 
ml/min/kg) and the predicted VO2max (%) was calculated according to the data of Cooper (1984, 
2000). The results were evaluated in the diagnostic subgroups (table): valvular disease, TGA after 
arterial switch operation (ASO), simple lesions (ASD, VSD, coarctation, PDA), Ebstein anomaly, other 
CHD, TGA after atrial switch (Senning), Fontan circulation and complex cyanotic CHD. The patients 
filled out a questionnaire on physical activity and results were compared with 2 studies on healthy 
German children (KiGGS n=17,000) and adults (DEGS1 n=8152).  
Results: 173 patients’ exercise data was sufficient for analysis. Patients’ median age was 26, 8-69 
years; 88 patients were female (50.8%) and the median VO2max was 23.7 ml/(kg*min) (70% of 
predicted). The maximal exercise capacity was found in patients with valvular disease followed by 
corrected TGA (ASO) and the lowest capacity was in Fontan patients and those with complex cyanotic 
disease. According to the questionnaire, patients with CHD were less active in sports than healthy 
subjects. This gap is larger in male patients. The largest differences were seen in women aged18-29 
years and men of 30-39 years. 
Conclusion: VO2max in the total population and in the subgroups is comparable to the data published 
so far. Even CHD patients with simple lesions show impaired exercise tolerance. It stands to reason 
that not only hemodynamics, but other factors, e.g. attitude of caregivers, patients and physicians 
contribute. CHD patients should be actively motivated to participate in sports.  
 
diagnosis number age (years) VO2max (ml/min/kg) VO2max % 

total  173 26 23.7 70 
valvular disease 43 24 27.9 77 
TGA (ASO) 7 17 27.0 76 
simple lesions 22 31.5 24.8 75 
Ebstein 16 48.5 19.5 71 
other CHD 26 23.5 23.5 71 
TGA (Senning) 16 31.5 22.3 68 
TOF 47 28 23.4 66 
Fontan 18 21 21.3 58 
compex cyanotic 4 38 17.7 40 
Median values for age and VO2 max 


