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Body: The pathogenesis of ventilator-induced lung injury (VILI) has been linked to alveolar overdistension,
while upper airway stretch has been scarcely considered. We hypothesized that overventilation may
contribute to the characteristic features of VILI such as inflammation and hypoventilation by causing upper
airway distension. Here, we analyzed the effects of different ventilation strategies on upper airway
distension in mice. Mice were mechanically ventilated at tidal volumes of 6, 10 or 15 ml/kg bw.
Spontaneously breathing mice served as controls. Airway distension was imaged by vCT and functional
dead space measured by capnography. Release of IL-1α and TNF-α from isolated ventilated murine
tracheas was determined by ELISA. Murine and porcine airways were compared by histology and
mechanical characteristics were analyzed by the forced oscillation technique. vCT and capnography both
revealed a marked, up to 3-fold increase in upper airway volume during mechanical ventilation. Upper
airway distension was dependent on tidal volume and rapidly reversible. In isolated tracheas the release of
IL-1β and TNF-α increased significantly with overventilation. Structure and mechanical properties of murine
and porcine airways of similar size were essentially similar, indicating that results may be extrapolatable to
larger species. Mechanical ventilation causes rapid, pronounced and reversible distension of upper airways
that results in an increased functional dead space and release of inflammatory cytokines in mice. These
effects reflect the characteristics of VILI and may thus contribute to the disease not only in mice, but also in
larger mammals, including humans. Supported by DFG grant KU 1218/6-2.
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