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2000a(2)/1996a(1): List the normal values for mixed venous blood gases 
and explain briefly the factors determining O2 partial pressure in venous 
blood 
Definition: mixed venous blood represents venous blood from all areas of body 
(SVC, IVC, coronary sinuses) 

- Obtained from PA catheter (blood as it enters pulmonary circulation) 
o Includes blood draining from coronary sinus 

Mixed venous gas values: 
O2 = 40mmHg (SvO2 75%) 
CO2 = 46mmHg 
Determinants of PvO2 
Fick Equation: 
 VO2 = Q (CaO2 – CvO2) VO2 = O2 tissue consumption 
     Q = CO 
 CvO2 = CaO2 – VO2   CaO2 = O2 content arterial blood (ml/L) 
        Q  CvO2 = O2 content mixed venous blood (ml/L) 
But CvO2 = ([Hb] x SvO2 x 1.34) +0.02PvO2 
           100 
O2 transfer across alveolar membrane (CaO2) 
Ventilation 

- %O2 inspired air 
o ↑O2 content of inspired gas will ↑O2 tension via amount dissolved in 

blood 
 Limited ↑PaO2 as reaches flat part of OHDC 

Perfusion 
- Diffusion limitation 

o Only seen in elite athletes (high CO) or those with significant 
disease leading to thickening of membrane at which gas diffusion 
takes place 

o Rate of transfer of O2 is inadequate to sufficiently load Hb traveling 
in capillary 

V/Q inequality 
- High V/Q ratio (apices) 

o Useless ventilation 
o Cannot compensate for low V/Q ratio of bases of lung 
o Physiologically results in venous admixture of arterial blood 
o If ↑shunt (PE, hypotension) → ↓PaO2 → ↓PvO2 

- Low V/Q ratio (bases) 
o Physiologically contributes to venous admixture 
o ↑non-ventilated areas with low V/Q ratio (mucous plugging) → 

alveolar pO2 will ↓ approaching PvO2 → ↓gas exchange (loss of 
gradient) 

Blood Flow (Q) 
- PvO2 proportionate to CO 

o ↓CO → ↓PvO2 as O2 extraction ratio at tissues increases 
Hb [Hb] 
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- Changes in Hb conc will affect O2 carrying capacity (content) of blood 
- ↓Hb will ↓O2 content of arterial blood without altering O2 tension, leading to 

↓PvO2 
- Viscosity will also affect the cardiac work 

o Anaemia → ↓Hct → ↓viscosity of blood → ↑CO (as ↑output for 
same pressure) 

Hb Saturation (SvO2) 
- ↓with ↑metHb/carboxyHb 
- Right/Left shift OHDC 

o Will ↑/↓ offloading of O2 from Hb →  
 Right shift = ↑PvO2 
 Left shift = ↓PvO2 

O2 usage (VO2) 
- Metabolic rate 

o Rate of tissue O2 consumption via aerobic metabolism will 
determine rate of unloading of O2 from Hb 


