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Introduction
• Fontan procedure is the final step 

in a series of palliative surgeries 
for patients with single ventricle 
physiology

• Ongoing efforts to improve Fontan 
outcomes have largely focused on 
pulmonary arteries and systolic 
dysfunction  
– Many patients have neither overt 

systolic dysfunction or evidence 
of reversible pulmonary 
endothelial dysfunction
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Introduction

• Diastolic dysfunction likely remains in under-recognized cause of 
Fontan failure
– Pediatric Heart Network Fontan Cross-Sectional Study, 72% of 

patients had evidence of abnormal DD with normal EF
• Unlike the biventricular heart, established techniques such as 

echocardiogram are not well validated
• Invasive hemodynamic evaluations are frequently unrevealing 
• Improved diagnostic criteria are necessary
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Aims
• Primary aim

– To determine the association of echocardiographic measures of 
diastolic dysfunction with direct pressure measurements made by 
right heart catheterization before and after rapid fluid expansion

• Secondary aims
– Assess pressure changes in the Fontan circuit following volume 

expansion
– Identify any association of clinical status with diastolic dysfunction
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Methods
• Single center, retrospective study 
• Patients < 5 years post Fontan procedure at the time of catheterization 

were excluded
• Fontan patients with Doppler echocardiogram within 6 months of 

completing routine right heart catheterization from 8/17/20 to 11/22/21
• Diastolic dysfunction (DD) was defined as a post-bolus ventricular end-

diastolic pressure (VEDP) of at least 15mmHg or >20% increase from 
baseline and greater than 12 mmHg

• Differences between groups was determined using Mann-Whitney U test 
or Fisher’s exact where appropriate, correlation between variables was 
measured using Spearman’s rho. 
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Demographic Data
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Results
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Results

• Fluid expansion resulted in 
significant increase in Fontan 
pressure, PCWP, VEDP.

• There were no significant 
changes in TPG or PVR

• In multivariable logistics 
regression, patients with DD 
were independently associated 
with a decrease in CI after fluid 
expansion. 
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Limitations

• Although statistically significant results were obtained, the study 
had a small number of patients.
• There were insufficient numbers to analyze the impact of ventricular 

type and morphology  and other clinical factors on the 
echocardiographic and catheterization data.
• Patients with different anatomic diagnoses and ventricular 

morphology may affect Doppler values 
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Conclusions

• Diastolic dysfunction in patients with a Fontan circulation was 
associated with changes in lateral E:E’ and deceleration time

• Abnormal diastolic function was independently associated with a lower 
CI regardless of pulmonary vascular resistance or transpulmonary 
gradient

• Large multi-center studies are needed to better define invasive and non-
invasive measures of DD.  
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Questions?


