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• The Fontan procedure is a surgical intervention 
for various congenital heart defects. The result is 
a unique cardiopulmonary circuit with passive 
caval-pulmonary perfusion and a single systemic 
ventricle. 

• Modern surgical techniques have driven 25-year 
survival as high as 85%, necessitating 
management of downstream complications of 
congestive hepatopathy, arrhythmias, heart 
failure and progression to heart transplant. 

• Cardiac MR is the gold standard for monitoring 
parameters of ventricular function and offers 
quantitative measurement of myocardial fibrosis 
via native T1 and extracellular volume. 

• Markers of myocardial fibrosis were 
elevated among the Fontan cohort 
compared to healthy controls. 

• Fontan patients were shown to have a 
reduced exercise tolerance as 
measured by VO2 max.

• A negative correlation between ECV 
and VO2 max was observed across the 
Fontan group, suggesting a possible 
relationship between myocardial fibrosis 
and impaired exercise tolerance.

Aim: Employ cardiac MR to quantify myocardial 
fibrosis among Fontan and control patients to 
examine for any differences and to examine 
possible clinical correlates to these values.
• COMIRB approved retrospective cohort study 

established from patients with cardiac MR dated 
January 2019 to March 2022 as part of post-
Fontan monitoring vs healthy volunteers. Chart 
reviewed for demographic and imaging data.

• Post-processing of imaging performed in Circle 
cvi42 to obtain myocardial native T1s and 
extracellular volume for the basal, middle and 
apical ventricle. Averaged to produce a global 
result.

• Statistical analysis of data was stratified by 
Fontan vs healthy control, field strength, and 
ventricular dominance. 

• Correlates to patient demographics and 
functional status were calculated via Pearson 
correlation coefficients.
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• Fontan cohort of 93 patients (45 DRV, 47 
DLV, 1 combined) showed significant 
difference when compared to the control 
cohort (N=49) with EF, CO, and VO2 max 
markedly reduced among the Fontans.

• Native T1 and ECV were significantly and 
diffusely elevated among the Fontans.

• Some demographics differences were 
present between DRV and DLV but there 
were no significant differences in fibrotic 
markers.

• Significant inverse correlation to ECV was 
noted with age, hematocrit, diastolic BP 
and VO2 max.
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Limitations
• Sedation is not routinely used for pediatric 

CMR screening and is thus limited by 
patients' ability to cooperate and breath-hold.

• Similar limits on contrast administration and 
obtaining hematocrits in healthy volunteers.

• Strain measurements were not incorporated 
into the present study but could be of future 
interest. 

Figure 1. Cardiac MR 3D rendering of Fontan anatomy. Figure 2. T1 mapping through cardiac apex with labelled anatomy. Figure 3. Examples of post-processing in cvi42.
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