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Shunt Study on 100% O2 

QS   =
Cc(O2 - CaO2
QT 
Cc(O2 - CvO2
CaO2 = arterial O2 content

Cc(O2 = pulmonary end capillary O2 content

CvO2 = mixed venous O2 content (pulmonary artery catheter)
CaO2 (ml/dl) = ([Hb**] x 1.39 x O2Sat/100) + (.0.0031 x PaO2)

Cc(O2 (ml/dl) = ([Hb**] x 1.39 x O2Sat/100) + (.0.0031 x PAO2)

       Assume Pc(O2 = PAO2 & pulmonary capillary blood is 100% saturated,


              Then PAO2 = (PB - 47 - PaCO2) mm Hg

CvO2 (ml/dl) = ([Hb**] x 1.39 x O2Sat/100) + (.0.0031 x PvO2)

** If Hb not corrected for carboxyhemoglobin or methemoglobin . . .


[Hb] ** = [Hb total measure]    x    (1    -    %COHb + %METHb)
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Simplified Equation (if pulmonary artery catheter blood not available)

Assumes:  

1.) That both pulmonary end capillary and arterial blood are fully saturated (i.e., PaO2 > 150 and O2Sat >99% at T = 37 degrees and pH = 7.40).

2.) The arterial-venous oxygen content difference [CaO2 - CvO2] = 5.0 ml O2/100 ml blood (5 volumes%)  or…  CvO2 = [CaO2 – 5.0]
QS  =  Cc(O2 - CaO2   =       0.0031 x (PAO2 - PaO2)_ _  x  100
QT      Cc(O2 - CvO2        0.0031 x (PAO2 - PaO2)  +  5  


Substitute for PA the calculation (PB - 47 - PaCO2).

PB is obtained from the lab log book on the day of the test.

Example:
PB = Barometric pressure = 759 mm Hg




Breathing 100% O2 for 20 minutes PaO2 = 592 mm Hg




PaCO2 on ABG = 40 mm Hg




PAO2 = 759 - 47 - 40 = 672 mm Hg
(47=water pressure)

QS   =
         0.0031 x (672 - 592)  
     x    100

QT 
   0.0031 x (672 - 592)    +   5  

QS    =    4.7%    =    Shunt

QT 
   
