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Management of Adult Patients with Fontan Physiology

Kei Inai

Department of Pediatric Cardiology, Tokyo Women's Medical University, Tokyo, Japan

The number of adult patients suffering late adverse outcomes after Fontan surgery, which is functional repair of
congenital complex cyanotic heart disease with single ventricle physiology, has been steadily increasing. Fontan
patients have diminished cardiac output and high central venous pressure, mainly due to absence of the pulmo-
nary ventricle. Although adult patients are largely asymptomatic, their exercise capacity is reduced with exces-
sive ventilation during exercise as in congestive heart failure. In addition, several late complications including
arrhythmia, ventricular dysfunction, autonomic disturbance, liver fibrosis, and protein-losing enteropathy are
known to occur in these patients. Therefore, there has been increased focus on health outcomes of adult patients
late after Fontan surgery. Such patients need to be cared for using a multidisciplinary approach as in the case of
patients with multi-organ disease, which comprises many interactions between the cardiovascular system and
other organs.
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Cardiac dysfunction in patients with Fontan circulation

Eighteen percent of patients had systolic dysfunction and 12% had diastolic dysfunction (a). Patients with systemic right
ventricle were susceptible to systolic dysfunction (b). Systolic dysfunction was defined as ejection fraction<45%. Dia-
stolic dysfunction was defined as end-diastolic pressure>12mmHg.
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Fig. 2 Thromboembolic event-free rate in Fontan
patients

Increase in thromboembolic events after 10-15
years following Fontan surgery (red circle).
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Fig. 3 Survival of patients with PLE
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a) Survival curve of Fontan patients with PLE. Five-year survival was 76%. b) Significant improvement in survival in

recent years.
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Fig. 4 Thyroid function in Fontan patients

(a) In Fontan patients, TSH levels were positively correlated with serum IL6 concentrations. (b) Patients with NYHAIII
tended to have higher IL-6 and TSH levels and lower T3 levels compared with other patients.
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tracing of NIRS: normal subject
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Fig. 5 Near-infrared spectroscopy analysis in working skeletal muscles

Fontan patients had minimal oxygen extraction and blunted postexercise hyperemia, which was associated with endo-
thelial dysfunction. a: Start point, b: anaerobic threashold point, c: end point
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