
Outline for Answer 

Physiol-10A9 Explain the physiological factors that may lead to a decrease in 
mixed venous blood oxygen saturation.  
 
Background 
 
Mixed venous blood = venous blood from pulmonary artery (i.e. sufficient time for 
venous blood from superior and inferior vena cavae to mix) 
 
Mixed venous blood oxygen saturation (SVO2) is measured by obtaining mixed 
venous blood from pulmonary artery catheter and measured using co-oximetry 
 
Provides valuable information re: differentiating between various types of hypoxia 
 
Factors affecting SvO2 
 
By Fick’s principle (rearranging), 
 

€ 

CvO2 = CaO2 −
˙ V O2

CO
 

 
By oxygen flux equation (ignoring minor contribution from dissolved O2), 
 

€ 

SaO2 ≈
CaO2

1.34[Hb]
  and  

€ 

SvO2 ≈
CvO2

1.34[Hb]
 

 
Combining above, 
 

€ 

SvO2 = SaO2 −
˙ V O2

1.34[Hb]× CO
 

 
i.e. decrease SvO2 may result from either decrease O2 supply or increase O2 demand 
 
Thus, physiological factors that decrease SvO2 include: 
 
(1) ↓SaO2 
e.g. hypoventilation (↓PAO2), altitude (↓PIO2), ageing (↑V/Q mismatch) 
 
(2) ↑VO2 
e.g. exercise, pregnancy, shivering 
 
(3) ↓[Hb] 
e.g. parturition (bleed), pregnancy (haemodilution) 
 
(4) ↓CO 
e.g. ageing, sleep 
 
In addition to above, there are also many pathological factors that fit into each of 
above categories 
 



Outline for Answer 

Examiner’s comments – 30% of candidates passed this question. 
 
This question required candidates to explain a decrease in mixed venous oxygen 
saturation. The key issue in this question is the fact that the value of mixed venous 
saturation is the result of a balance between oxygen delivery to the cells (oxygen flux) 
and cellular consumption of oxygen. The net value of mixed venous saturation can 
thus be explained by unpacking the elements of delivery and consumption, and 
explaining how their variation results in a change in mixed venous saturation. Not 
acknowledging this issue made it difficult for candidates to accumulate sufficient 
marks to pass the question. 
A significant number of candidates approached this by providing flux equations or 
variants of Fick’s Law. This readily identified the elements, and their contributions 
could be clearly explained. These candidates tended to comfortably accumulate 
sufficient marks to pass.  
 
However, some candidates spent significant time on detailed derivations of formulae, 
leaving less time to address more important aspects or to accumulate bonus marks for 
more detailed information. Further, detailed derivations not uncommonly introduced 
simple errors. Simply using a formula or equation to identify the elements or 
principles involved was sufficient.  
 
Many candidates did not identify this basic principle of supply and demand, and 
therefore struggled to pass the question. Instead, a significant number of candidates 
focused on details such as the oxygen dissociation curve in both arterial and venous 
blood, sometimes in great depth and with detailed figures. Some candidates focused 
on little else. The time spent on this aspect left little opportunity to address more 
fundamental issues. 
 
It was notable that the terms oxygen tension, saturation and content were used 
carelessly in a significant number of answers. These are fundamental issues at this 
level of physiology. 
 


