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Introduction: Mild desaturation is often observed and its degree may vary depending on the posture, 
exercise, and the location of right to left shunt in patients after Fontan procedure.  
The purpose of this study was to evaluate the degree of oxygen saturation change with posture and 
exercise, and to investigate the effect of hemodynamic variables and location of right to left shunt. 
Methods: Retrospective chart review was carried out on consecutive patients older than 16 years old 
with Fontan circulation and had cardiac catheterization between 2012 and 2013 (n=43). Percutaneous 
oxygen saturation (SpO2) measured at supine position and standing was compared, and patients were 
divided into two groups; ΔSpO2<4% andΔSpO2>4%. Patients were also divided according to the 
ΔSpO2 during 6minutes walk (6MW). Correlations between SpO2, catheterization data, contrast 
echocardiogram finding, and location of right to left (RL) shunt were evaluated. 
Results: Catheterization data, NYHA functional class upon 6MW, location of RL shunt, and contrast 
echocardiogram findings are shown in the Table 1. In general, supine SpO2 (94.0±4.0%) was 
significantly higher than standing SpO2 (91.7±4.2%). There was no significant difference in 
hemodynamic parameters and shunt locations between two groups. SpO2 become significantly lower 
during 6MW (91.9±3.9 vs. 88.5±5.8%). Patients with ΔSpO2>4% had lower SaO2 at baseline, higher 
Rp, and higher incidence of RL shunt from innominate vein than those with SpO2<4% during 6MW.  
Conclusions:  Underlying mechanism causing SpO2 changes in Fontan patients by posture and 
exercise may be different. Desaturation during exercise is more likely to be related to pulmonary 
circulation and RL shunt. 
 
Table 1. 
  Postural change  6 MW  

    ΔSpO2<4% ΔSpO2>4% p  ΔSpO2<4% ΔSpO2>4% p  
SaO2 (%) 93.6±3.4 93.5±4.7 N.S 94.4±3.8 92.3±3.6* 0.008 

CVP (mmHg) 13±2 14±5 N.S 13±4 14±3 N.S 

C.I (L/min/m2) 2.3±0.6 2.5±0.6 N.S 2.3±0.4 2.3±0.7 0.89 

Cath data 

Rp (wood) 2.2±1.3 2.2±1.3 N.S 1.8±0.9 2.8±1.7* 0.028 

I (600m<) 0 1 χ2 1 0 χ2 

IIs (450-600m) 18 10* 0.047 18 6 N.S 

NYHA 

IIm(300-450m) 9 1  4 10  

Innominate V 22/30 9/12 N.S 21/25* 8/15 0.032 

Baffle 10/31 4/12 N.S 10/24 4/15 N.S 

RL shunt 

hepatic/IVC 9/30 2/12 N.S 6/24 5/15 N.S 

Contrast 
echo 

injected at PA + 11/22 4/12 N.S 8/21 7/12 N.S 

CVP; central venous pressure, C.I; cardiac index, Rp; pulmonary resistance, IVC; inferior vena cava,  
PA; pulmonary artery 


