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Methods
Chest computed tomography (CT)
Children randomly underwent chest CT scan using one of five CT scanners from two vendors according to the clinical demand. (Somatom Definition AS+, Sensation 64, and Somatom Definition Flash were from Siemens Medical Solutions, Erlangen, Germany; Discovery CT750 HD and Revolution CT were from GE Healthcare, WI, USA.) Tube voltages were 80 or 100 kVp, depending on the child’s weight, and automatic dose modulation was applied. Slice thickness was 1 or 2 mm, depending on the scanner and examination timing. Subjects were in supine position under sedation. Sedation with orally administered chloral hydrate (60100 mg/kg) was performed by pediatricians or anesthetists without the need for intubation or ventilation. Subjects were in spontaneous free-breathing status; thus, images of deep inspiration or expiration, which are used for precise evaluation of air-trapping in small airway disease of adults and adolescents, could not be acquired. An inhaled short-acting bronchodilator treatment could not be controlled before CT scanning.

Infant Pulmonary Function Tests (iPFT)
Tidal breathing flow-volume loops (TBFVL) were obtained during quiet tidal breathing at least 30 seconds after initial mask placement. Recordings were analyzed if > 30 consecutive regular breaths of tidal breathing were recorded during a 90-second epoch and according to international guidelines 1. Mean tidal breathing measures were calculated using Wbreath v3.2.0 software (Ndd Medizintechnik AG, Zurich, Switzerland).
The MBW test was conducted with 4% SF6 as a tracer gas using an ultrasonic flow meter (Spiroson, Ecomedics AG, Durnten, Switzerland) with acquisition and analysis software (Wbreath v3.2.0). The tests were conducted according to the ERS/ATS recommendations for MBW measurements 2. The washout period began after a ten-breath equilibrium period at the end of the tracer gas wash-in. Washout continued until the tracer gas was eliminated from the lungs. The outcome parameters included: functional residual capacity (FRC), LCI (cumulative expired volume/FRC), moment ratio 1 (MR1; M1/M0), and moment ratio 2 (MR2; M2/M0), which were determined by plotting the normalized end-tidal SF6 concentration against the number of lung turnovers required to reach 1/40th of the starting SF6 concentration 2. The recordings were defined as acceptable for analysis if they occurred during quiet sleep, with no sighs within 10 breaths of the wash-in plateau or 10 breaths after the SF6 concentration returned to baseline levels. The process was repeated to obtain three successful recordings. If the subject woke, testing was restarted after a return to sleep. The recordings were analyzed using Wbreath v3.2.0 software, including the use of the optimized temperature and dead space correction 3. Flow and volume were converted to body temperature and pressure under saturated conditions. Reported values represent the mean FRC and LCI for three complete tests. If the mean was within 10% of the lower value, the reported value represents the mean of two tests.
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