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Etude par tubomanomeétrie des effets de I'hypobarie et de I'hypoxie sur le systéeme
isobarigue de l'oreille moyenne

Callin M, Coulange M, Mancini 1, Deveze A, lammes Y, Esteve D, Lavieille J-P.
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Ewvaluation of Transport Ventilators at Mild Simulated Altitude:
A Bench Study in a Hypobaric Chamber

Salah Boussen MD PhD, Mathien Coulange MD PhD, Marc Fourmer MD,
Marc Gammmer MD PhD, Prerre Michelet MD PhD, Chnstophe Micoh, and Lionel Negrel

BACKGROUND: Previons studies on ventilators used for alr transport showed significant effects
of altitude. in particular with regard to accoracy of the tidal volome (V) and hreathing frequeney.
The aim of the study was to evaluate transport ventilators onder hypobarie conditions. METHODS:
We conducted a bench study of & transport ventilators in a Comex hypobaric chamber to simualate
maild akvitwde (1,500 m [4,920 feet] and 2500 m [8.200 feet] ). The ventilators were conmected to a test
lung to evaluate their accuracy: (1) to deliver a set Vy under normal resistance and compliance
conditions at Fy, = 0.6 and 1, (2) to establish a set PEEP (0, 5, 10, and 15 cm Hy()), and (3) to
extablish a set inspiratory pressore in pressure controlled mode, (4) at a Fy;, setting, and (5) and at
a frequency setting. RESULTS: Four ventilators kept an average relative ervor in Vg of < 10%
without effect of altitude. The Medumat ventilator was affected by the altitude only at Fy,, = 1. The
Oisiris 3 wentilator had > 40% error even at 1500 m. We found no change in frequency as a
function of altitude for any ventilators studied. Mo clinically important differences were fouwnd
between all altitudes with the PEEP or inspiratory pressure setting. Althouwgh Fy, was affected by
altitude, the average error did not exceed 11%, and it is unclear whether this fact is an experimental
artifact. CONCLUSIONS: We have shown that most of the new transport ventilators tested reguire
ni seiting adjostment at moderate altitude and are as safe at altitude as at sea level under normal
respiratory conditions. (Mder technologies still deliver more volume with altitude in volumetric
mode. Key words: ventilarors! hypobaric chamber; altitude; bench siudy. [Respir Care
200458 1233-1241. © 2014 Dascdalus Enterprises)
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