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Body: Introduction: Deep inspirations (DI) have known effects on respiratory impedance (Zrs), reduce
airway resistance (Raw), increase airway diameter and decrease airway responsiveness. The changes in
Zrs during a natural sigh have not been studied in newborns. Methods: Healthy term newborns (n=42) were
measured with the forced oscillation technique during natural sleep within 24 hrs after birth. Within-breath
changes in Raw and tissue elastance (E) were estimated from Zrs. In each DI epoch 4 volume (V) points
were defined. A: end-expiratory V preceeding the DI (0 ml), B: end-tidal V, C: V at minimum resistance, D:
maximum V of DI. Results: Raw decreased significantly as V increased (data: median [1st, 3rd interquartile])
(RawA= 26.4 hPa.s/l [18.5-32.6], RawD= 18.4 [13.9-34.3]) but the minimum occurred before the peak V of DI
(RawC= 13.7 [10.4-22.4]). E increased with V monotonously. (EA= 502 hPa/l [377-633], ED= 1068
[806-1315]. (p< 0.001; RM ANOVA on Ranks)

Discussion: Changes in Zrs during breathing and DIs can be detected successfully in unsedated newborns.
The elevation in E indicates the increasing stiffness of the tissues. The decreasing trend in Raw with
increasing V can be attributed to the passive dilatation of intrathoracic airways. The drop in Raw before the
peak of DI suggests the involvement of active mechanisms (e.g. maximum opening of the glottis) during
sighs. Supported by Hungarian Scientific Research Fund grant K 105403.
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