
European Respiratory Society
Annual Congress 2012

Abstract Number: 1777

Publication Number: P4602

Abstract Group: 7.1. Paediatric Respiratory Physiology

Keyword 1: Lung function testing Keyword 2: Child Keyword 3: Physiology

Title: Bench test of a mass spectrometer based multiple-breath washout system using a realistic lung model

Dr. Florian 15314 Singer florian.singer@insel.ch MD 1, Dr. Birgitta 15328 Houltz birgitta.houltz@vgregion.se
MD 2, Dr. Paul 15334 Robinson dr.pdrobinson@googlemail.com MD 3, Dr. Philipp 15363 Latzin
philipp.latzin@insel.ch MD 1 and Dr. Per 15364 Gustafsson per.gustafsson@vgregion.se MD 4. 1 Division of
Pulmonology, Department of Paediatrics, Inselspital, University of Bern, Switzerland ; 2 Department of
Clinical Physiology, East Hospital, Sahlgrenska University Hospital, Gothenburg, Sweden ; 3 Department of
Respiratory Medicine, The Children's Hospital at Westmead, Sydney, Australia and 4 Department of
Paediatrics, Central Hospital, Skövde, Sweden .

Body: Background Lung volume measurement accuracy of multiple-breath washout (MBW) systems should
be validated under realistic conditions. Here we used a previously described lung model (ERS meeting
2011) incorporating BTPS conditions to validate a customized mass spectrometer (AMIS 2000; Innovision)
MBW setup used in a series of clinical studies. Methods Functional residual capacity (FRC) measurement
accuracy was assessed across a range of FRCs (430-4120 mL), tidal volumes (210-1010 mL), and
respiratory rates (36-12 min-1). A wash-in inert gas mixture containing 4% sulfur hexafluoride (SF6) and 4%
helium (He) was used for MBW. 63 MBWs were conducted over two test days. Measured gas and flow
signals were processed in custom software (TestPoint). FRC was calculated as cumulative expired inert gas
volume divided by the difference of MBW start minus end inert gas concentration. Results Mean (range)
coefficient of variation of FRC was 0.6 (0.1-2.2)%. Mean difference between measured and nominal FRC
was 46.7 mL (1.7%), upper and lower limits of agreement were 155.3 mL (5.1%) and -62.0 mL (-1.8%),
respectively. Of 126 FRCs, 124 (98%) were within 5% of the nominal FRC, mean error (range) was 2.1
(0.1-6.0)%. Error was associated with respiratory rate (R2 = 0.23). FRC was reproducible between tests,
coefficient of repeatability was 73 mL (3.4%) and similar using either He or SF6 for FRC calculation.
Conclusion Using a lung model previously shown to be suitable for MBW system validation under
physiological conditions, the custom mass spectrometer MBW system precisely and reproducibly measures
FRCs ranging from preschool to adult lung volumes.
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