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this trigger phase, no inspiratory work can be calculat-
ed. However, patient places significant efforts to trigger
the ventilator. Another finding in this figure is the expi-
ration cycling delay. Approximately 500 msec is present
from the end of inspiratory effort to the end of ventilato-
ry breath.

In Figure 3, Diaphragmatic electromyographic
(EMG) activity is shown at the top, indicating patient
inspiratory effort; airway pressure is shown in the mid-
dle, and esophageal pressure (Pes, representing pleural
pressure) is shown on the bottom.  The start and end of
inspiration are shown. (Adapted, with permission, from
Imsand C, Feihl F, Perret C, Fitting JW. Regulation of
inspiratory neuromuscular output during synchronized
intermittent mechanical ventilation. Anesthesiology.
1994;80[1]:13-22.)

If alveolar rupture occurs it is likely a function of the
maximum Ptp. Ptp may not always become greatest
during the initial inspiratory phase in partial ventilatory
support. It can become greatest even during the expira-
tory phase. Whichever phase produces the greatest Ptp,
the chance of alveolar rapture increases during partial
ventilatory support as compared to full ventilatory sup-
port, because of patient-ventilator dyssynchrony
(between Ppl and Palv). 

On the other hand, premature termination of inspira-
tory flow during pressure support ventilation (PSV) is
observed in the lung with low compliance. This is most-
ly due to the incorporation of high inspiratory flow ter-
mination criteria in the ventilator’s algorithm (eg, 5
L/min or 25% of the peak inspiratory flow), which
allows the ventilator to stop delivering flow to the
patient, even though the patient is still in the inspiratory

phase. This problem can be overcome by adjusting the
termination flow criterion to a lower value. Although
pressure control ventilation (PCV) has been advocated
to overcome this limitation of PSV, variation of both VT
and TI becomes too large to permit synchronization by
the set TI in PCV. Therefore, PCV should be only used
as full ventilatory support and should not be used as
partial ventilatory support.

Summary
In summary, ventilator strategy to improve pul-

monary gas exchange in respiratory failure is estab-
lished in FVS. Optimal ventilator settings can be easily
understood, when pulmonary mechanics is taken into
account. However, optimal ventilator settings for PVS
are still unknown. Patient-ventilator dyssynchrony is
still a remaining problem to be solved in terms of devel-
oping barotraumas and imposing respiratory work of
breathing on patients with respiratory failure.   n
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Figure 3

Patient-Ventilator Dyssynchrony During Partial Ventilatory Support


