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Objectives: There has been concern about using predicted oxygen consumption (pVO2) to calculate 
pulmonary and systemic blood flow (Qp and Qs, Fick method) and therefore, pulmonary vascular 
resistance (PVR) in patients with congenital systemic-to-pulmonary shunts. Actually, this has been 
considered as a major source of error. We assessed pVO2 by five different mathematical models, and 
compared results to VO2 calculated by the reverse Fick principle (cVO2) using thermodilution 
technique. Subsequently, we used pVO2 (five methods) to calculate Qp and PVR, and compared data 
to those obtained by thermodilution procedure. 

Methods: Thirteen patients aged one to 25 years with previous systemic-to-pulmonary shunts 
associated with pulmonary hypertension were subjected to right cardiac catheterization six months 
after surgical repair of lesions, for monitoring pulmonary hemodynamics. Indirect parameter estimation 
was carried out using the Fick principle, with pVO2 according to the mathematical equations proposed 
by Wessel HU et al. (1969), LaFarge CG and Miettinen OS (1970), Lindahl SGE (1989), Bergstra A et 
al. (1995) and Lundell BPW et al. (1996). Thermodilution was used for direct parameter obtainment 
and assessment of cVO2. 

Results:  

Indirect parameter estimation: closeness to data obtained by thermodilution 

Parameter  Wessel HU 
et al. 

LaFarge CG & 
Miettinen OS 

Lindahl SGE Bergstra A 
et al. 

Lundell BPW 
et al. 

R2 0.855 0.852 0.836 0.778 0.851 VO2 
p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

       
R2 0.459 0.473 0.504 0.372 0.500 Qp 
p 0.0110 0.0094 0.0066 0.0269 0.0069 

       
R2 0.905 0.913 0.906 0.911 0.917 PVR 
p <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

 

Conclusions: The coefficients on the Table show that there is a lack of precision in the obtainment of 
VO2 and Qp using indirect methods. However, the final impact on PVR calculation seems to be not so 
relevant. Thus, although direct measurements are always preferable, indirect assessment of PVR may 
be of help if it is the only option available. Replicate PVR estimates, using different pVO2 values 
should be obtained in this case. 


