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Seeking a Better Quality of Life for Patients after the Fontan Operation:
Lessons Learned from Serial Assessment of Fontan Pathophysiology

Hideo Ohuchi

Departments of Pediatric Cardiology and Adult Congenital Heart Disease,
National Cerebral and Cardiovascular Center, Osaka, Japan

The Fontan operation has certainly changed the quality of life in patients with congenital heart disease with
functionally single ventricle, and the perioperative survival has dramatically improved owing to recent medical
advances and modifications of the surgical technique. The postoperative course of these patients varies widely
with relatively high morbidity and mortality compared with the course of patients in whom congenital heart
disease has been treated with other types of definitive repairs. However, long-term management strategies of
these patients have not yet been established because of a lack of information on the entire postoperative course
of the unique hemodynamics and insufficient understanding of the pathophysiology of this type of heart failure.
Our institute has developed a unique approach to overcome these clinical problems and has tried to provide
these patients with better medical care using precise serial comprehensive assessments of the pathophysiolo-
gy, including hemodynamics, cardiopulmonary exercise testing, hepatorenal conditions, and even metabolic
abnormalities. Thanks to these daily practices, we have clarified some of the complicated heart failure patho-
physiology to some extent, and some patients have benefited from these results. However, additional complica-
tions have emerged as these patients aged and raise many questions.
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Fig. 1 The Kaplan-Meier survival-rate curves for

all types of Fontan operations (i.e., atrio-
pulmonary connection, intra-atrial rerout-

ing, and extracardiac rerouting
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Effect of (left) repair of a total anomalous pulmonary vein connection (TAPVC) and (middle) atrioven-

tricular valve repair (AVVR) at the time of the Fontan operation, and (right) of a low ejection fraction

(EF) of the systemic ventricle inpatients with a Fontan operation with. The patients with a Fontan

operation done with extracardiac rerouting (right) were divided into two groups according to the

median value (0.57) of their ejection fraction. The vertical bars represent 95% confidence intervals
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Fig. 3 The Kaplan-Meier free rate of all-cause mortality curves (upper figures) were stratified by the cutoff

values of %predicted peak oxygen uptake (VO2) (left), peak heart rate (HR) (middle), and %predicted

peak ventilatory equivalent for carbon dioxide production (VE/VCO2) (right)
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Fig. 4 Relationships between the ratio of change in minute ventilation to that in carbon dioxide production
from warm-up to peak exercise (VE/VCO2 slope) and resting arterial saturation (left) and carbon

dioxide tension (PaCO2) (right)
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Fig. 6 Correlations between age at the time of Fontan operation and QRS width (left) and that between

QRS width and aerobic exercise capacity [percent predicted peak oxygen uptake; (VO2)] 10 years

after the Fontan operation (right)
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The groups of W(+)P(+), W (+)P(—), W(—)P(+) and W(—)P(—) indicate patients with anticoagu-

lant therapy with warfarin and antiplatelets, those with warfarin, those with antiplatelet and those

without any anticoagulant, respectively. The Kaplan—-Meier haemorrhagic event-free rate curves

have been constructed in the major three sub-groups with fixed anticoagulant regimens (left) and

the curves of the four sub-groups according to the four combinations of anticoagulant regimens at

b-year postoperative phases (right)
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Fig. 9 Serial changes in central venous pressure, grading of atrioventricular valve regurgitation, and peak

oxygen uptake (% of normal) in the excellent (blue) and non-excellent (red) long-term Fontan survi-

vors who had undergone a complete serial assessment. The p values indicate the statistical signifi-

cance of the effect of the groupXxfollow-up years. *, ! , # indicate p<0.05 vs. 1, 5, and the 10 post-

operative year corresponding values, respectively. Values are mean+SE
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Fig. 10 The Kaplan-Meier all-cause mortality curves were stratified into 3 groups by the fasting plasma

glucose level (FPG) (left) and were stratified into 4 groups based on the symptoms (symptomatic

patients=NYHA class Il) (right)
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