
Auto-PEEP
Auto-PEEP is the alveolar pressure, which

exceeds the airway opening pressure at the end of
expiration. Because the clinician cannot detect or
monitor auto-PEEP by means of the ventilator’s
routine pressure readouts, this phenomenon can
cause patient harm without being recognized.
Examples of this harm include 1) barotrauma (volu-
trauma); 2) a decrease in cardiac output due to
decreased venous return, increased pulmonary
resistance, and decreased ventricular filling pres-
sure; 3) Increased ICP due to an increase in
intravascular volume of intracranial capacitance
vessels; and 4) Trigger failure of the ventilator dur-
ing partial ventilatory assist.

The development of auto-PEEP can be understood
by considering the time constant of the lung (τ), as
shown in Figure 1. The lung can be passively inflated or
deflated following the single exponential curve, where τ
can be calculated, as compliance times resistance (C ×
R). An expiratory time exceeding 4 × τ is required for
the lung volume to return to the baseline level.
Therefore, a subsequent ventilator breath that starts
within 4 time constants (τ × 4) results in the develop-
ment of auto-PEEP. Thus, auto-PEEP develops depend-
ing on VT, τ, and TE.

The optimal ventilator settings for full ventilatory
support are shown in Fig 2. The ventilator strategies to
improve oxygenation and to facilitate optimal CO

2
elimination are shown separately. When hypercapnia
persists despite use of the algorithm shown, high-fre-
quency oscillatory ventilation is one possibility for pro-
motion of CO

2
elimination.

Partial Ventilatory Support

Maximum Transalveolar Pressure (Ptalv)
During partial ventilatory support, with the patient

doing a portion of the total work of breathing, because
inspiratory effort is partially supported by the ventilator,
the driving pressure to inflate the lung is a function of
both alveolar pressure from the airways and pleural
pressure, which is in the opposite direction: Ptalv =
(Palv-Ppl), which can be approximated as trans-pul-
monary pressure (Ptp). The maximum Palv, which is
restricted to be less than 30-35 cm H

2
O during full ven-

tilatory support, can be used to restrict Ptp to be less
than 30-35 cm H

2
O during partial ventilatory support.

However, because Ptp cannot be monitored routinely
during partial ventilatory support, allowable PIP cannot
be determined unless esophageal pressure is monitored.

Patient-Ventilator Dyssynchrony
Another problem during partial ventilatory support is

patient-ventilator dyssynchrony. Both inspiratory trigger
delay and expiration cycling mismatch cause patient-
ventilator dyssynchrony. Inspiratory trigger delay loads
additional inspiratory work to the patient. Inspiratory
trigger delay occurs in the lung with low compliance
and high resistance, as well as in the lung with auto-
PEEP. 

As shown in Fig 3, a significant trigger delay
(approximately 500 msec) is present in triggering the
ventilator. Because no change in lung volume occurs in
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Figure 1

Single Exponential Curve and Time Constant

Figure 2

Optimal Ventilator Settings in Full Ventilatory
Assist


