nulating evidence of increased incidence of
eatly childhood and the possible impact of early
.on pulmonary function outcome justify the
.of reliable lung function tests to evaluate
ction and reactivity in the preschool child.
the subject is required to be either fully
-, for measurements such as vital capacity
ed expiratory volume in one second (FEV1)
p&ssivp, ic asleep, for measurements

; may occasionally be performed in
children. The validity of VC and FEV1 was
hly studied in a population of 3-5 year old
 first visit. Reproducibility of FEV1 was found
TS criteria, i.e., a difference within 5% or 100
the two best maneuvers, in 56% of baselme -
“of postbronchodilator measurements.! This
the difficulty in keeping the child's attention and
on. .throughout a testing session. In another
children aged 7-10 years were shown to have an
 reliability in FEVI1 at subsequent visits.> The
. respiratory discase also was an important
and poor reproducibility of FEVI was
od with shortness of breath, wheezing, diagnostic
a and airway hyperrcactivity.? These findings arc

g with the well-known association between
sthma  and pcak flow variability. Forced
flow at functional residual capacity has also

d to assess airway obstruction in preschool
‘This parameter appears to be subjected to the
variability of end expiratory lung volume.

ry could therefore be helpful in some but not
ool .children to estimate the degree of airway
but not to assess bronchomotor responses
repeated measurements. However, training
the reliability of FEV1. The development of
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spirometry in the preschool child also requires proper
normative data, as well as an adaptation of quality
control. Particularly, the end of test criteria should take
into account the fact that young children may empty their
lungs in one second or less, a possible indication of the
relatively lower specific airway resistance (sRaw) in early
childhood compared to adulthood.

Non invasive measurements of respiratory mechanics
that minimally interfere with the child's’ behavior and
impose little constraint have gained popularity with the
development of digital, easy-to-use equipment, although
the principles of these methods have long been described.
Airway or respiratory resistance reflects the caliber of the
entire airways. The larynx and upper airways contribution
to increased airway resistance with lower airway
obstruction will be included in either of these
measurements. Thcse parameters arc thus likely to be
more sensitive - and to show more variability - than FEV1
which more specifically expresses flow limitation
associated with alteration in small airways.

Airway resistance is calculated as the product of sRaw
by thoracic gas volume. The latter requires a high degree
of understanding and cooperation that may not be
obtained in the preschool child. SRaw, on the other hand,
may be measured from the relationship between airway
flow and plethysmographic volume. However, a great part
of this signal is related to change in temperature and
humidity of the respircd gas, which may be minimized by
panting through a dead space or breathing a gas
conditioned to BTPS (e.g., 4). Alternatively, an electronic
compensation, bascd on the assumption that the thcrmal
effect is entirely in phase with tidal volume, has been
introduced in somc plcthysmographs and uscd for
measurements in preschool children. However, since the
change in condition of the respired gas is not
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instantaneous, the "electronically corrected sRaw" shows
substantial frequency dependence.® In order to ensure
meaningful within and between subjects comparison,
measurements should thus be performed in a narrow
range of frequencies. Finally, the interpretation of an
increased sRaw should take into account the fact that it
may correspond to an increase in airway resistance or
thoracic gas volume or both. This may be particularly
relevant when sRaw is the only parameter measured
during airway challenge.

The interrupter and the forced: oscxllatmn techniques
are increasingly used to measure respiratory resistance
(Rrs). Both require the measurement of flow, and
transrespiratory pressure (Prs), i.e., pressure at the
airway. opcning minus pressurc around the chest. The
interrupter technique is based on the assumption that the
change in Prs. observed immediately after ‘a’ sudden
acclusion  of i the 'airways at their opening; is''entirely

explained by the: cessation of flow. Rrs may' then be:
obtained by relating the change in Pis.to the flow value:

immediately preceding the occlusion. The technique gives

consistent results in normal subjects’ and has been shown:

to. detect airway response to bronchomotor agents.*® A
potential limitation is related to the fact that in the
presence of mechanical inhomogencity of the lung,
pressure may not equilibrate instantly along the airways
after interruption. The forced oscillation technique allows
the calculation of Rrs by varying Prs in a frequency
domain radically different from the subject's breathing,
and relating Prs to the corresponding flow changes. It is
also possible to calculate respiratory reactance, the out of
phase component of respiratory impedance. Respiratory
reactance reflects - to a certain extent - the apparent
elasticity of the respiratory system which may be altered
when the lung becomes heterogeneous or when the
bronchial obstruction predominates in peripheral airways.
Promising reports of the use of a variant of this technique
to diagnosc airway response to methacholine in small
children have been published.” However, the upper
airway shunt may represent a significant limitation in
young children'' and this artifact may be minimized quite
efficiently by varying pressure around the head rather
than directly at the airway opening, 2

The analysis of breath sounds has been applied to the
detection of bronchial responsiveness in young
children'*'* A change in their frequency distribution has
been shown to be associated with a change in FEVI. A
weaker association was also found between the reduction
in breath sound intensity and FEV1."” Finally, some
physiological measurements have little to do with

quantification of airway obstruction and have yet proven

valuable in identifying bronchoconstriction, since they are |
affected by alteration of the intra- but not extrathoracic |
airways. These measurements would be expected to show |

less sensitivity but more specificity than conventional
respiratory mechanics. For instance, the decrease in
transcutaneous PO, (PtcO,) occurring in response to
methacholine probably indicates an alteration in the
ventilation - perfusion relationship. This measurement is
attractive because it rcquires no cooperation and is
proving increasingly helpful in this age range."® Further
studies may show the development of other noninvasive
tests such as the change in profile of expired CO,.

Lung function is increasingly studied in preschool
children, with special intcrest in airway reactivity. There
is a need for a general agreement on the respective value
of the various techniques currently in use. It may be
expected that the diagnosis of bronchial hyperreactivity in
preschool  children, for' instance, will" ‘improve by
combining an index of the pﬂmary airway response (e.g.
Krs) with one estimating an effect of the broncho-
constriction (e.g., alteration in PtcO,). The ultimate
validation of such tests includcs an evaluation of how well
the measurements predict asthma later in childhood.
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