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Body: Accuracy of tidal volume(VT)and leak measures provided by built-in software commercial ventilators
has only been tested using bench linear models with fixed calibrated and continuous leaks.Objective:To
assess the reliability of the estimation of tidal volume(VT)and unintentional leaks in a bench model whith
non-linear leaks during inspiratory or expiratory phases.Methods:Built-in software of four commercial
ventilators and a fifth ventilator-independent ad hoc designed external software tool were tested with two
level of leaks and two different models with excess leaks (inspiration or expiration).An external software
analyzed separately inspiratory and expiratory unintentional leaks Results:In the model with inspiratory
leaks,VT was overestimated by all four commercial software tools (values ranging from 18.27+7.05% to
35.92+17.7%)whereas the ventilator independent-software gave the smallest difference(3.03+£2.6%).Leaks
were underestimated by two applications(values of -11.47+6.32 and -5.9+0.52 L/min).With expiratory
leaks,VT was overestimated by the software of one ventilator and the ventilator-independent software and
significantly underestimated by the other three.The four commercial tools tested overestimated unintentional
leaks,with values between 2.19+0.85 to 3.08+0.43 L/min.

Conclusions:Presence of non-linear leaks may be an important source of error in the measurement of VT
and leaks provided by the software.
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