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Defining and describing airways obstruction in children 

K.F. Kerrebijn* 

The two most common diseases with airway obstruc
tion from pre-school age are asthma and cystic fibrosis 
(CF). Airway diseases in infancy will not be discussed. 
For reasons of simplicity, asthma is defined as the 
complex coexistance of one or more of the symptoms 
wheeze, breathlessness, cough, mucus hypersecretion, 
which are either chronically or intermittently present 
and which are generally triggered by viral infections, 
allergens, pollutants (cigarette smoke), exercise, sudden 
changes in temperature of the inspired air etc. 

Criteria for airway obstruction 

Diminishment of airway calibre 

In most patients with asthma and CF, airway calibre 
is diminished. This may however be within the normal 
range. Criteria for diminishment are an absolute value 
of the index taken which is 1) lower than -2 standard 
deviations from predicted or 2) lower than -1.65 stand
ard scores (SS) (measured minus predicted value/within 
subject coefficient of variation), which indicates the 
lower limit of the 95% confidence interval. The use of 
SS has the advantage that the variability of the meas
urement is taken into account. 

Theoretically, the shape of the flow-volume curve can 
be used to diagnose airway obstruction. An attempt has 
been made to relate the size and shape of flow-volume 
curves, obtained in an epidemiological follow up study 
of healthy adult subjects, to respiratory symptoms. 
Although different patterns could be distinguished, 
application of the shape of the flow-volume curve for 
the quantification of airway obstruction in patients is 
not yet possible [1, 2]. 

Change of airway calibre after bronchodilatation 

In patients with asthma there is generally a signifi
cant increase in airway calibre after the administration 
of a bronchodilator, also if the baseline value is within 
the normal range. Most patients with cystic fibrosis show 
a limited, statistically not significant increase in airway 
calibre after bronchodilatation, which is comparable to 
the effect of a bronchodilator in healthy subjects [3, 4]. 
Bronchodilator responsiveness may however improve 
transiently during hospital admission together with im
provement in baseline value [3]. 

Whe ther a change in a i rway calibre after 
bronchodilatation is signi ficant depends on the 
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expression of the results. This can be done in absolute 
values (not applicable in children be(:ause of differences 
in size), % of baseline, o/o of predicted and % achiev
able (predicted minus baseline). Results which are ex
pressed in % of baseline and % achievable are dependent 
on the initial value in contrast to results expressed in % 
of predicted (table 1). 

Table 1. - Predicted 2500 ml ; increase after 
bronchodilatation 250 ml. 

1000-1250 
1500-1750 
2000-2250 

Increase after bronchodilatation 

% baseline % predicted 

25 
16.6 
12.5 

10 
10 
10 

% achievable 

16.6 
25 
50 

Reference values for bronchodilator responses in 
healthy children and adolescents, expressed in % of 
baseline are given by CASAN et al [4] and in 
asymptomatic, never smoking subjects aged 7-75 years 
in % of predicted by DALES et al [5}. 

Tests for measuring airway calibre in children 

From about 3 years of age, pulmonary resistance (Rrs), 
functional residual capacity (FRC) and the change in 
transcutaneous oxygen tension ( .1 Ptco2) can be used. 

Rrs can be measured by forced oscillometry (FOT). 
We use the forced pseudo-random noise technique ac
cording to Landser by which the Rrs and the reactance 
of the respiratory system can be measured simultaneously 
at various frequencies [6]. Values of both the mean Rrs 
over a frequency spectrum of 2-26 Hz (Rrs) and the 
Rrs at 6 Hz (RrsJ correlate significantly with airway 
resistance measured by whole body plethysmography 
[7]. 

FRC using the Helium gas dilution technique can be 
measured easily in children from 3 years, using a 4.5 l· 
spirometer bell [8]. The results compare nicely with the 
FEV

1
, which makes this method a feasible one to assess 

the effect of bronchodilatating agents in young children. 
Ptco2 is a sensitive measure of induced 

bronchoconstriction. We recently completed a study in 
which we measured the dose-response curves to inhaled 
methacholine concurrently with Ptco2 and FEV1• We 
found in 54 children with asthma aged 6-14 yrs that 
PLCo

2
, Po

1
o and PD

2
o FEV

1 
correlated highly [9]. In 

children from about 5 years of age, peak flow meas
urements (PF), spirometry and flow-volume curves can 
be used to measure airway calibre at baseline and after 
bronchodilatation or induced bronchoconstriction. From 
the age of about 8 whole body plethysmography 
becomes a feasible technique. 
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Table 2. - Indices of airway calibre in children 

Within-subject 
variability 

FOT ± 12% 
FRC < 10% 
.1.Ptco

2 <2mm 
pp ± 5% 
FE VI < 5% 
Flow-volume ± 12% 
indices 
sGaw ± 10% 

Induced bronchoconstriction can be obtained with 
histamine, methacholine and cold air from a young age 
(about 3) and with exercise from the age of about 5. PF 
measurements can be used, together with symptoms, 
for daily recordings at home. 

The diurnal variability of PF, i .e. the difference 
between the lowest morning or evening value after an 
inhaled beta-2-agonist, correlates highly with the airway 
responsiveness to histamine or methacholine in adults 
[10]. No data exist on children. 
Table 2 summarizes the indices which can be used in 
childhood to measure airway dilatation or obstruction. 
Reference values have recently been published (11]. 
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The assessment of reversibility: 
What physiological tests? 

M. Demedts* 

The assessment of reversibility may be performed for 
different purposes e.g. for population studies or for the 
evaluation of the individual patient; and it may have 
different applications i.e. diagnostic, prognostic or 
therapeutic. These differences may determine to some 
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extent the choice of physiological tests and the type of 
analysis of the measurements. 

Physiological tests 

The most often applied tests and variables are those 
obtained during a forced expiratory manoeuvre after a 
full inspiration: i.e. FEV

1
, FVC, PEF, MEFs and 


