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INTRODUCTION AND OUTLINE OF THIS THESIS
The adult congenital heart disease (CHD) population continues to grow, due to improved 
survival beyond childhood. The right side of the heart is of lesser importance in patients with 
acquired heart disease, but its role is of increasing importance in adults with CHD. This thesis 
will review the right side of the heart in the various groups of adults with CHD.
The right ventricle is of pivotal importance in adults with CHD and pulmonary arterial hyper-
tension (CHD-PAH). CHD-PAH is the result of systemic-to-pulmonary shunting and chronic 
increased flow that ultimately leads to an increased pulmonary vascular resistance. Ultimately, 
the vast majority of patients with CHD-PAH die because of right-sided heart failure. The objec-
tives of the first part of this thesis are to obtain a better insight in the treatment options and 
determinants of mortality in adults with CHD-PAH. The second part of this thesis comprises 
a trial on exercise capacity in patients with a Fontan circulation. The Fontan circulation is a 
palliative procedure performed in patients with complex CHD, when biventricular repair is not 
possible. The third and final part of this thesis encompasses studies evaluating the impact of 
cardiac surgery on the right ventricle in patients with CHD. 

Part I Latest insights, treatment and prognosis in pulmonary arterial hypertension 
Chapter 2 reviews studies on treatment of CHD-PAH patients with bosentan, an endothelin-1 
receptor antagonist. We discuss two prominent randomized controlled trials performed in 
patients with CHD-PAH. Besides the randomized controlled trials, two long-term, several 
prospective cohort, one post hoc analysis and multiple retrospective studies are evaluated. 
We recommend large and prospective trials to obtain reliable data on optimal treatment of 
patients with CHD-PAH.
Chapter 3 outlines the current state of art in treatment of patients with CHD-PAH. Treatment 
of patients with Eisenmenger syndrome, patients with CHD undergoing surgery and 
CHD-PAH patients in NYHA functional class II are discussed. In patients with CHD-PAH the 
current state of art in treatment is further demonstrated with cases in Chapter 4.
Chapter 5 states the definition and summarizes the results of bosentan treatment in segmental 
CHD-PAH. PAH in patients with CHD usually has a homogeneous pressure distribution. More 
rarely, complex CHD patients have segmental PAH, often post-surgery. In the current litera-
ture, data on efficacy of bosentan treatment in CHD patients with segmental PAH are lacking. 
Therefore, we evaluated the characteristics of these patients and the potential benefit of treat-
ment with bosentan in this clinical condition, by means of a retrospective chart review.
Determinants of mortality in patients with CHD remain equivocal. Chapter 6 reports a rela-
tionship between high-sensitivity troponin T and mortality. Levels of high-sensitivity troponin T are  
abnormal in a substantial proportion of CHD-PAH patients. Chapter 7 compares the prog-
nostic value of baseline characteristics with clinical events in patients CHD-PAH. Both base-
line NT-pro-BNP serum level and right ventricular function are superior to clinical events in 
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prognostication. We recommend that these two baseline characteristics should have a major 
impact on therapeutic management in patients with CHD-PAH, such as initiation of combina-
tion therapy.

Part II Patients with a Fontan circulation
Chapter 8 describes the rationale and design of a trial on the role of bosentan in Fontan patients. 
Many patients with a Fontan circulation have a decreased exercise capacity. Given the lack 
of ventricular force to drive blood through the pulmonary arteries, a low pulmonary vascular 
resistance is crucial for a well-functioning Fontan circulation, as is illustrated by the finding 
that a high pulmonary vascular resistance is a strong predictor of mortality. Previous studies 
showed a significantly higher endothelin-1 plasma level in Fontan patients as compared to 
healthy controls. In patients with PAH, advanced therapy with bosentan, an endothelin-1 
receptor antagonist, has demonstrated to reduce the elevated pulmonary vascular resistance. 
Therefore we hypothesized that bosentan will improve exercise capacity in Fontan patients 
by supporting the systemic-to pulmonary circulation. Chapter 9 reports the results of our  
randomized controlled trial in Fontan patients. All patients are limited in their exercise capacity 
and 74% have an increased NT-pro-BNP level. Bosentan treatment was not beneficial on 
primary and secondary endpoints. 

Part III Impact of cardiac surgery on the right ventricle
In adults with acquired heart disease right ventricular function is frequently declined after 
coronary artery bypass graft surgery. In adult patients with CHD the incidence and persistence 
of declined right ventricular function after cardiac surgery is unknown. Chapter 10 describes 
right ventricular function after cardiac surgery in patients with CHD. In Chapter 11 we identify 
determinants of right ventricular failure after cardiac surgery. Data of consecutive patients 
are studied in a retrospective chart review. Various hypotheses regarding changes in right  
ventricular performance after cardiac surgery are put forward. 
In Chapter 12 the major findings presented in this thesis are summarized and future perspec-
tives and clinical care are discussed.
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