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SUMMARY
Life expectancy of children with congenital heart disease (CHD) has increased dramatically 
during the past years, due to the successes of cardiac surgery. At present, nearly all of these 
children with CHD can be operated at young age and more than 90% reach adulthood. At adult 
age, however, many patients with CHD are at risk of complications. This thesis focused on 
the right sided complications often seen in patients with CHD, the implications on survival, the  
various treatment options available, as well as the impact of surgery on right ventricular function.
Chapter 1 is the general introduction and outline of this thesis. The first part of this thesis 
studied patients with pulmonary arterial hypertension due to congenital heart disease (CHD-
PAH). In patients with CHD-PAH the right ventricle is exposed to increased right ventricular 
pressure and volume load. The second part of this thesis reported the design and results of a 
randomized clinical trial on exercise capacity in patients with a Fontan circulation. The Fontan 
circulation is a palliative procedure performed in patients with complex CHD. The third and 
last part of this thesis contained two studies on impact of cardiac surgery at the right ventricle. 

Part I Latest insights, treatment and prognosis in pulmonary arterial hypertension 
Bosentan, an endothelin-1 receptor antagonist, is one of the few medical therapies registered 
for treatment of patients with CHD-PAH. Chapter 2 gave an overview of studies performed 
with bosentan in adults with CHD-PAH. We discussed a diversity of prospective cohort and 
retrospective studies, all with limited data. Finally, further larger studies are recommended to 
determine optimal treatment for adults with CHD-PAH.
Chapter 3 described the current state of art in treatment of patients with CHD-PAH. All symp-
tomatic Eisenmenger syndrome patients should be treated in specialized centres. We also 
reported that indications for medical treatment are expanding to NYHA class II CHD-PAH  
patients. In patients with an atrial septal defect, who are at first sight ineligible for closure, 
medical treatment may be used as a bridge to cardiac surgery. The current state of art in treat-
ment of patients with CHD-PAH was also demonstrated with cases in Chapter 4. 
Chapter 5 elaborated further on the definition, patient characteristics and responsiveness to 
advanced therapy of patients with segmental PAH. In brief, segmental PAH means that some 
segments of pulmonary tissue have higher pressures than others. This is a result of local 
variation in peripheral pulmonary artery pressure because of a stenosis in some patients with 
complex CHD. Bosentan treatment led to a significant improvement in NYHA functional class 
and six minute walking distance in a small cohort of patients. We recommended a larger and 
prospective study in patients with segmental PAH.
The final two chapters of part one depicted determinants of mortality in patients with  
CHD-PAH. Chapter 6 reported a significant relationship between high-sensitivity troponin T and  
mortality. We hypothesized that right ventricular pressure overload is conducive to right ventricular  
myocardial ischemia, which accounts for the high-sensitivity troponin T release observed. 
Levels of high-sensitivity troponin T were abnormal in a substantial proportion of CHD-PAH 
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patients. Chapter 7 assessed whether baseline characteristics and clinical events associate 
with mortality in patients CHD-PAH. In daily practice, patients with CHD-PAH are often initi-
ated on monotherapy and treatment with combination therapy will only be considered after 
a clinical event. We were the first to show that right ventricular baseline characteristics are 
superior to clinical events in prognostication in CHD-PAH patients. 

Part II Patients with a Fontan circulation
Chapter 8 outlined the rationale and design of a trial on the role of bosentan treatment in 
Fontan patients. In a Fontan circulation a low pulmonary vascular resistance is crucial. Long-
term follow-up has shown that pulmonary vascular resistance may rise many years after the 
Fontan procedure has been performed. Mean plasma level of endothelin-1 has been shown 
to be significantly higher in Fontan patients as compared to healthy controls. In patients with 
PAH, therapy with bosentan has demonstrated to reduce the elevated pulmonary vascular 
resistance. We designed a prospective, multicenter, randomized open label trial to study the 
effect of bosentan in Fontan patients. 
The results of the study were summarized in Chapter 9. Forty-two adults participated in the 
study. Analysis of 32 patients who finished the study at six months of treatment showed that 
mean maximum exercise capacity, median NT-proBNP serum level, and mental quality of life 
remained unchanged as compared to baseline. We concluded that six months of bosentan 
treatment was not beneficial in patients with a Fontan circulation.
 
Part III Impact of cardiac surgery on the right ventricle
Chapter 10 aimed to reveal the effect of cardiac surgery on right ventricular function in  
patients with CHD. Right ventricular function was evaluated by trans-thoracic echocardiog-
raphy. We found that patients with CHD deteriorate in right ventricular function directly after 
cardiac surgery. Although a gradual improvement was observed, complete recovery was not 
seen 18 months post-operatively. No clear cause regarding the pathogenesis is known, and 
we summarized a number of potential mechanisms in the discussion. 
In rare cases, patients develop right ventricular failure post-operatively. Right ventricular failure is 
characterized by edema, elevated jugular venous pressure, hypotension and in worse cases 
shock or multi organ failure. Pre-operative determinants of right ventricular failure after surgery 
were reported in Chapter 11. Pre-operative impaired right ventricular function, supraventricular 
tachycardia, and cardiopulmonary bypass time over 150 minutes were the strongest determi-
nants of right ventricular failure.  In patients with CHD at highest risk of right ventricular failure 
a tailored peri-operative approach should be considered.
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