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ABSTRACT

Evaluation of inspiratory work of breathing
under Bear 1000 ventilator using a patient-simulated lung model
—Effects of triggering mode, triggering level and base flow rate—

Akinori TAKEUCHI* and Hirotada KATSUYA*
* Department of Amesthesiology and Resuscitology, Nagoya City University Medical School,
1 Kawasumi, Mizuho-cho, Mizuho-ku, Nagoya, Japan 467-8601

To study the respiratory work required to trigger a mechanical ventilator, we developed an appara-
tus which consists of a double lung model (Dual Adult TTL, Michigan Instruments, USA) and a driving
ventilator which simulates a patient’s effort. This apparatus can “breathe” as a patient. Using this
device, we studied the work required during inspiratory phase of mechanical ventilation with Bear 1000
ventilator while changing inspiratory flow and inspiratory time of the driving ventilator and changing
triggering level and base flow rate of the ventilator. Inspiratory work was 0.19 J/L when the flow rate
of driving ventilator was set at 40 LPM and inspiratory time at 0.1 sec. It increased to 0.56 J/L when
the inspiratory time was increased to 0.5 sec. When the inspiratory flow rate of the driving ventilator
was raised to 90 LPM (mimics inspiratory effort) the work increased significantly to 0.84 and 2.04 J/
L at inspiratory time of (0.1 and 0.5 sec respectively. If pressure triggering and flow triggering were
both used, there was a tendency for the work to decline along with the increase of base flow rate. It
was suggested that the combination of flow- and pressure-triggering with base flow of 5-10 LPM is the
mode of choice to decrease inspiratory work under mechanical ventilation with Bear 1000 ventilator.
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% 1 Combinations of flow-trigger, pressure-trigger, and base flow
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and flow-trigger 1 LPM —

Pressure-trigger 5 cmH,0
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Pressure-trigger 0.2 cmH,0
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