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Body: Introduction: Electrical impedance tomography (EIT) is able to assess spatial ventilation
heterogeneity thanks to its ability to trace rapid regional lung volume changes. The aim of our study was to
determine the differences in regional lung function between children with cystic fibrosis (CF) and healthy
children using EIT. Patients and methods: We examined 26 healthy children (12±3 yr, mean age±SD), 26
children with CF colonized with Pseudomonas aeruginosa (P.a.) (12±3 yr) and 20 CF children without P.a.
colonization (9±3 yr) by EIT at 33 scans/s in parallel with conventional pulmonary function testing (PFT). We
determined the following regional EIT-derived PFT measures in 912 image pixels:FVC, FEV1, PEF, MEF50,
MEF25-75, FIVC, FIV1, PIF, MIF50. Coefficients of variation (CV) were calculated from all pixel values of each
parameter to assess the spatial ventilation heterogeneity. Results: Significant differences were found in
regional FVC, FEV1, FIVC, FIV1, PIF, MIF50 between healthy and diseased children but not between the two
CF groups. The CV values of FVC, FEV1, PEF, MEF50, MEF25-75, FIVC, PIF and MIF50 were higher in
children with CF with P.a. than in healthy children. The only differences between the healthy and the P.a.
negative CF groups were in CV of MEF50 and MEF25-75. The P.a. positive and negative CF groups differed
from each other in CV of PEF, MEF50 and FIVC. MEF50 discriminated all three groups. Conclusion: EIT is
able to detect regional lung function differences between the CF children with or without P.a. colonization
and healthy children. The highest ventilation heterogeneity was found in the P.a. positive CF children.
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