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Figure 1.3  Maximal expiratory flow plotted against forced expired volume. Curves in A show effect 
of ageing with a “knee” in young and curvilinearity or  “scooping” (not as severe as in COPD) in older 
subjects. B shows effects of gas compression when volume axis alters from expired volume change 
to thoracic gas volume (TGV) change; a submaximal effort may go outside the expired volume 
envelope (see text). C shows typical MEFV curves for the restrictive and obstructive pathologies.  D 
shows the progression of COPD from the early to late stages. 
 
The MEFV curves in normal subjects may show marked individual 
differences (which are very repeatable) in the first 33% of expired volume 
(some individuals have a pronounced plateau or “knee” of flow [Figure 
1.3A]), but there is generally a linear decrease of flow over the last 66% of 
the FVC with no concavity or “scooping” (elderly normals may show mild 
scooping, Figure 1.3.A). Airflow obstruction shows profound curvature 
(Figure 1.3.C and D). In cases where the FEV1/VC ratio is borderline, 
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1.6 Learning Points: 
 
• The vital capacity is reduced in restrictive and obstructive disease 
• In airflow obstruction the FVC underestimates the actual VC 
• The FEV1/FVC ratio is a good estimate of airflow obstruction, but the 

ratio declines with age 
• The shape of maximum expiratory (MEFV) and inspiratory (MIFV) 

flow–volume curves is more informative than the calculation of flow–
volume indices. 

• Peak expiratory flow does not distinguish obstruction from restriction. 
• Choke points in the central intrathoracic airways set maximal 

expiratory flow, based on their bronchial wall wave speed — a 
function of their compliance and area, and the  gas density. 

• Inspiratory flow is determined by the force and speed of muscular 
contraction; disease of the extrathoracic airway may limit maximum 
inspiratory flow. 
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