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1997b(7): Explain factors influencing the distribution of ventilation during 
inhalation of 0.5L of air from FRC in the erect position 
FRC = Equilibrium b/n tendency of thorax, diaphragm to spring outwards and 
tendency of lungs to collapse 
 = 30ml/kg  (~2.2L 70kg man) 
Tidal Volume in 70kg man = 0.5L 
Distribution of ventilation: 
Distribution within 1 lung 

1. Lung can be vertically divided into ~10 segments 
- At FRC prior to inhalation the apical alveoli tend to 

be larger than the alveoli at the bases 
o Traction from interstitium 
o Less compressive effect of gravity 
o Intra-pleural pressure = ~-10cmH2O 

 More towards to flatter end of the pressure-volume curve 
- Basal alveoli are more compressed in upright position due to effect of 

gravity 
o Smaller at rest 
o Less gas filled 
o Intra-pleural pressure = ~-2cmH2O 

 On steep part of pressure-volume curve 
During inhalation of tidal volume ΔP is same across lung: 

- Expansion of thorax creates a more negative pressure, dragging lung out 
with it 

- Apex: Less expansion due to position on curve 
o From -10cmH2O → -13cmH2O 
o Small amount alveolar expansion 

 Doesn’t correlate to a significant portion of the tidal volume 
(ΔVA) 

- Base: 
o From -2cmH2O → -5cmH2O 
o Correlates to an ↑expansion of alveoli cf apex 
o Much larger portion of volume moves to these regions (ΔVB) 

ΔVA < ΔVB (Apex receives ↓ than base) 
2. Time constants (τ) = compliance x resistance (time for 63% fill) 
- those with ↓τ fill 1st

 (fast τ) 
- those with ↑τ (slow τ) continue to fill at end-expiration 2° re-distribution of 

volume from fast τ aveoli  
Right vs Left Lung 

- R slightly larger than L 
o Therefore, R more ventilated than L (53% vs 47%) 

Dead Space 
- 2.2ml/kg (~150ml in 70kg man) 

 


