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;rrlífpr measurements such as vital capacity

m?il opiralory volume in one second (FEVI)

*hlil pggpiw' i,c. asloep, for measurements
brea{hing, Daytime sleep is difficult

ìflF 3,t6 year old" at least in the laboratory
r'as measurements must be done during
Some methodological issues related to lung

h plqplpol clúldren will be reviewed briefly,
,,rpipnrtry and respiratory mechanics and

Ilpply to thc identification of ainvay reactivity.
may occasionally be performed in

ffir cltildren. The validity of VC and FEVI was
Sly studied in a population of 3-5 ycar old

cirfirst visit. Reproducibility of FEVI was found
ff,TS èriteri4 t.e., a difference within 5% or 100
ilH[ tlro two best maneuvem, in 56Yo of baseline -
fe?6 of postbronchodilator measurements.r This

;tho difficulty in keeping the child's attention and
Hifur throughout a testing session. In anothcr

iiùildr€rt aged 7-10 )'ears rvere shorvn to have an
[ ÈJiability in FEVI ar subsequent visirs.2 The
n{3 rospiratory diseasc also was an irnporùant

and poor reproducibility of FEVI was
Pd with slrortness of breath, wheezing, diagnostic
ryiilF'ad ainray hlpercactivity.2 Thcsc findings arc

tcQd to assess ainvay obstruction in preschool

;lhit'parameter appears to be subjected to the
llnlaUitity of end eipiratory lung volume.

could therefore be helpful in some but not
ùml ,childr€ri to estimate the degree of airway

TqF but not to assess bronchomotor responses
- lpttE repeatd measurements. Horvever, training
rlilPut/e the reliability of FEVI. îre development of
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evidence of increased incidence of

Gtr,ly cnHOooO and thc possible impact of early
m pulmonary function outcome justify the

of retiable lung function tests to evaluate
ion and reactivity in the preschool child.

,,ùB , subject is required to be either fully

spirometry in the prescltool clúld also requires proper

nomrative dat4 Íts 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 ainvay 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 corutraint have gainod popularity with the
development of digital, easy-to-use equipmen! although
the principles of tlrese methods have long boen described.
Airway or respiratory resistance reflects the caliber of the
entire airways. îre larynx and upper ainvays contribution
to increased airway resistance with lower ainray
obstruction will be included in either of these
measurements. Thcsc parameters arc thus likely to bc
more sensitive - arrd to shorv more variability - than FEVI
wlúch more spccifically expresses florv limitation
associated with alteration in small ainvays.

Ainvay resistance is calculated as the product of sRaw
by thoracic gas volume. Îre latter requires a high degree
of undcrstanding and cooperation that may not be
obtained in the preschool child. SRaw, on the other hand,
may be nreasured frorn the relationship behveen ainvay
flow and plethysmographic volume. Horvever, a great part
of this signal is related to change in temperature and
humidity of the rcspircd gas, which may be minimizcd by
panting through a dead space or breathing a gas
conditioned to BTPS (e.9., 4). Alternatively, an electronic
courpensation, bascd on tlte assuurption that thc thcnnal
effect is entirely in phase with tidal volume, has been
introduccd in somc plcthysmograplrs and uscd for
measurements in preschool children. Howevcr, sincc the
change in condition of the respired gas is not
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instantaneous, the "electronically corrected sRaw" shows
subrtantial froquency dependence.o In ordcr to cnsure
meaningful within and between subjects comparison,
measurements should thus be perfogned in a nanow
range of frequencies. Finally, the interpretation of an
increased sRaw should take into account the fact that it
may correspond to an increase in ainvay resistance or
thoracic gas volume or both. This may be particularly
relevant when sRaw is the only parameter measured
during ainvay challenge

The intemrpter and the forcod oscillation techniques
are increasingly used to measure respiratory resistance
(Rrs). Both require the measurement of flow, and
transrespiratory pressure (Prs), i.e., pressure at the
ainvay opcning ntinus prcssurc around tlrc clrcst. Thc
interrupter technique is based on the assumption that the
chango in Frs , observed immediarely, after a' sudden
cioolusion , of i thd ,lainryay$ at ' their ;opuriag isi errtiroly
explainod by,,the ce$sation ofr'floR'.,, Rfs maylrthon b6.
obtained by,relating'the,change in Prstto the flow valuo'
inmediatdly prccedirig,the occlusion. The technique gives
consistent results in normal subjectsT and has been shown,,
to detect ainvay response to bronchomotor agents.s,e A
poúential limiation is related to the fact that in the
presencc of mechanical inhomogencity of the lung,
pressure may not equilibrate instantly along the ainvays
after interruption. The forced oscillation technique allorvs
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
rcactancc reflccts - to a certain extent - the apparent
elasticity of the respiratory system which rnay be artered
rvhen the lung becomes heterogeneous or when the
bronchial obstruction predominates in peripheral ainvays.
Promising reports of the use of a variant of this technique
to diagnose ainvay responsc to methacholinc in snrail
children lnve been published.ro Horveveq the upper
ainvay shunt may represent a significant limitation in
young childrenrr and this artifact may be minimized quite
efficiently by varying pressure around the head rather
than directly at the airway opening.12

The analysis of breath sounds has been applied to the
detection of bronchial responsiveness in young
childrenr3'to A change in their frequency distribution r,as
been shqrvn to be associated with a change in FEVI. A
weaker association was also found between the reduction
in breath sound , intensity and FEVl.t3 Finally, some
physiological measurements have little to ào with

quantification of airway obstruction and have yet proven
valuablc in identifying bronchoconstriction, since they are
affectcd by alteration of the intra- but not extratlroracic
airways. Thesg measurements would be expected to show
less sensitivity but more specificity than conventional
respiratory meclnnics. For instance, the decrease in
transcutaneous POz (PtcOJ occurring in response to
methacholine probably indicates an alteration in the
ventilation - perfirsion relationship. This measurement is
attractive bccaùse it requires no cooperation and is
proving increasingly helpful'in this age range.tt Further
studies nuy show the development of other noninvasive
tests such as the change in profile of expired COz.

Lung function is increasingly studied in preschool
childrcrl rvith spccial intcrcst in airway rcactivity. Thcrc
is a nced for a general agreement on thc rcspcctivc valuc
of the various techniques currently ifr use. It may be
o<peued tlut the diagnosís of bronchial hlpemeàctivity in
preschool children, for inslance, will improvo by
combining an index of the primary airuiay response /e.g.
Ifts) with one estimating an effect of the broncho-
constriction (e.9., alteration in PtcOz). The ultimate
validation of such tests includcs an evaluation of horv wcll
the measurements predict asthma later in childhood.
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