
Physiol-11B14 Describe the changes in respiratory function tests that occur with 
long term increases in small airways resistance. 
 
Background 
 
Airway has approx 23 generations 
Small airways refer to airway ≤ 2 mm diameter, which occur ≈ 8th generation onwards 
 
In healthy patients, small airway resistance ≈ 10 ~ 25% of total airway resistance 
However, in disease (COPD/emphysema, asthma, etc), small airway is major site of 
↑resistance 
 
Small airway obstruction may be assessed in a number of ways: 

- peak flow ! forced expiratory volume 
- spirometry ! flow volume curves 
- pressure volume curves 
- inert gas washout technique 

 
Forced expiratory volumes 
 

 
 
Peak flow is a simple + commonly used lung function test 
Measurements include: 

- functional vital capacity (FVC, i.e. max expiration after max inspiration) 
- forced expiratory volume in 1 second (FEV1) 
- forced expiratory flow between 25 and 75% of FVC (FEF25–75) 

 
Small airway obstruction leads to: 

- ↓FVC 
- ↓FEV1 
- ↓FEV1/FVC ratio < 70% 
- ↓FEF25–75 

 



Flow volume loops 
 

 
 
Spirometry is the most commonly used lung function test 
Flow volume loop may be constructed 
 
Changes in small airway disease: 

- scooped out appearance due to dynamic compression during expiration 
- lower peak flow rate 

 
Pressure volume loops 
 
 

 
 
Pressure-volume loop may also be constructed from spirometry 
 
Changes in small airway (e.g. emphysema) ! destruction of airway parenchyma ! 
↑airway compliance ! steeper (larger ∂V/∂P) 
 



Inert gas washout technique 
 

 
Slope of phase III is a measure of distribution of alveolar time constants, which is 
proportional to airway resistance multiplied by compliance 
 
Termination of phase III is a measure of closing capacity 
 
Small airway disease: 

- steeper phase III upslope 
- smaller closing capacity (dynamic airway collapse with gas trapping) 

 
Examiner’s comments 
 
This question required an answer that was focused on the respiratory function tests 
that help assess the effects of chronic increased airway resistance. 
 
Changes in the following tests needed to be discussed: 
" Forced expiratory volumes 
" Flow volume loops 
" Pressure volume loops 
 
Appropriate diagrams and graphs were expected with a description of the changes 
that happen when airway resistance is raised. Indicating which test provided a 
quantitative assessment of raised airway resistance was important. Candidates also 
gained marks for discussing simple peak flow meter testing, simple spirometry 
changes, and closing volume changes. Arterial blood gas changes and reduced 
oxygen uptake on exercise testing all gained additional marks. Care needs to be 
taken when drawing and labelling graphs so that they are accurate. Simply listing 
some respiratory changes but not relating the changes to a test was not sufficient to 
score marks. 
 
Details on factors that determine resistance and flow was not part of the answer and in 
depth descriptions on how to perform a test was not required. Some candidates 
confused obstructive lung disease with restrictive lung disease. 
 


