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Q 1. Could you tell me whether the plethysmograph-measured functional residual capacity reference
values measured by HuLskawmp et al. are still widely accepted?
J. Sulc, Prague, Czech Republic

HuLskamp et al. found significantly lower values for functional residual capacity (FRC) in healthy
infants when measured using the "new" Jaeger/Viasys MasterScreen BabyBody infant plethysmo-
graph (FRCp) than had previously been published using older equipment. To my knowledge, there are
no larger collections of reference data for FRCp using modern equipment. Therefore, for that particu-
lar equipment the reference range (not reference values) suggested by HULskamp et al. is still accepted.
However, the authors emphasise that the choice of reference data will always depend on the equip-
ment used, the protocol applied and the population studied. So, ideally, in a research setting it is rec
ommended to concomitantly study an appropriate healthy control group; or at least to check the ref-
erence data you want to use in your own laboratory by studying some healthy control subjects.

Q 2. What is the pathophysiological mechanism explaining the worsening of spirometry after bron-
chodilators in some paediatric patients? We sometimes get a plateau in the flow-volume curve
just after the peak, a little bit like the "boot leg appearance" seen in COPD adults.

I. Rochat, Geneva, Switzerland

AA paradoxical worsening of the forced expiratory flow-volume curve after administration of a bron-
chodilator has been described, for instance in patients with cystic fibrosis; this is attributed to increased
airway compliance due to loss of muscle tone during a forced expiration. Relaxation of the bronchial
wall muscle may result in both an increase in airway diameter and an increase in airway wall com-
pliance. Depending on the anatomy of the individual airway, one of these two mechanisms will dom-
inate the response. If the effect on airway wall compliance is greater with a decrease in the airway
diameter during a forced expiration, a worsening of spirometry will result. In children with a chronic
obstructive pulmonary disease such as cystic fibrosis you may see a similar appearance of the expira-
tory flow-volume loop as in adults.

Q 3. Do you carry out 'fitness to fly tests' in children?
E. Benz, Santiago, Chile

No, currently we do not perform fitnesstofly-tests in children. However, as the number of people,
including children, travelling on commercial flights is increasing, there will be an increasing demand
for assessing fitness to fly, which will include children with chronic respiratory disease.

For passenger safety, during commercial flights cabin pressure is maintained at an equivalent of up to
2,440 m altitude. Breathing air at 2,438 m (8,000 ft) is equivalent to breathing 15.1% oxygen at sea
level. In healthy subjects, the arterial oxygen saturation as measured by pulse oximetry (Sp.0,) is likely
to fall to 85-91% under these conditions, but this is usually not accompanied by symptoms. However,
in the presence of chronic lung disease, such as cystic fibrosis or neonatal chronic lung disease,
patients may develop hypoxia with respiratory distress, altitude-related illness or even death.

In 2002, the British Thoracic Society published recommendations for patients with lung disease plan-
ning air travel. These were updated in 2004.
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For children, these can be summarised as follows: neonates should not travel by air within the first

week of life; and where an infant has pre-existing respiratory problems, a paediatrician should be con-

sulted and a hypoxic challenge test considered. In children with cystic fibrosis, spirometry is a better

predictor for maintenance of oxygen saturation at altitude, but if the forced expiratory volume in one
second (FEV1) falls below 50% predicted, a hypoxic challenge test should be performed.

The ideal hypoxic challenge test entails exposing a subject to hypoxia in a hypobaric chamber; how-

ever, this is not widely available. Alternatively, the maximum cabin altitude of 2,438 m (8,000 ft) can

at sea level with a gas mixture containing 15% oxygen in nitrogen. Subjects are usually
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6. If you were developing a pulmonary function laboratory from scratch to monitor lung function Background picture ©Dr Graham
in children predominantly with asthma and cystic fibrosis, what equipment would you view as ~ Hall

essential, and what would be ideal?

E. Benz, Santiago, Chile

A Spirometry remains the most commonly used test of lung function in children. Therefore, a spirometer

suitable for use in children starting from approximately 4 years of age is essential. You should make
sure that the equipment you intend to buy has hardware (e.g. handling, mouth piece, dead space, bac-
terial filter/hygienic aspects) and software (e.g. adaptation of scales to paediatric requirements, com-
puter incentives, appropriate reference data) that comply with international standards and are
designed for use in children. However, spirometry and forced expiratory manoeuvres will not allow full
assessment of respiratory function and therefore will not allow detailed monitoring and differential
diagnosis. For a more advanced paediatric lung function testing laboratory, additional essential equip-
ment includes a whole-body plethysmograph and equipment for measuring diffusing capacity. For
monitoring and safety, you should have a pulse oximeter available, as well as resuscitation equipment.
If your patient population includes a large proportion of preschool children, equipment to assess res-
piratory resistance during tidal breathing may be helpful (interrupter technique, forced oscillation tech-
nique).
The ideal equipment will always depend on your patient population and whether you intend to set
up a laboratory for clinical purposes only, or whether you want to perform lung function testing in
research projects. There will be no single answer to the question "Which test is best?" or "Which
equioment is best?".
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