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Introduction
Total respiratory system compliance is composed of two different values: lung (airway) compliance and chest wall
(pleural) compliance. When monitoring the respiratory system compliance of a patient on mechanical ventilation,
we cannot separate the two. Since the Acute Respiratory Distress Syndrome Network (ARDSnet) trial on using lower
tidal volumes (Vt) vs. traditional tidal volumes, professionals have widely believed that they must maintain plateau
pressures at < 30cmH20 to prevent ventilator-induced lung injury (VILI).1 This compliance measurement is taken by the
ventilator during an inspiratory hold and measures the total respiratory system compliance. With this measurement,
we may decrease volume or positive end-expiratory pressure (PEEP) delivery if the plateau pressure is > 30cmH2O,
without considering the amount of chest wall (pleural pressure) compliance that may play a role in expanding or not
expanding the lung (airway).
We may actually be doing a disservice to patients by adjusting the ventilator based on high plateau pressure and
increasing the chances of lung damage by continually opening and collapsing the alveoli. Using an esophageal
balloon, we can separate the two components of respiratory system compliance and adjust the ventilator based
on the estimated transpulmonary pressure. With an inspiratory hold, we can measure lung strain by comparing
the esophageal pressure to the airway pressure and calculating transpulmonary plateau pressure (PtpPlat). With
an expiratory hold, we can compare the esophageal pressure and airway pressure to calculate the transpulmonary
positive end-expiratory pressure (PtpPEEP). Using this measurement, we can determine how much pleural pressure
must be overcome to prevent alveolar collapse. If we adjust the Vt and PEEP to maintain a PtpPlat < 25cmH2O, we
can prevent lung overdistention while adjusting our PEEP setting to maintain a PtpPEEP = 0—10 cmH20 to prevent
lung collapse at the critical closing pressure of the alveoli.2
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Figure 1. CXR 10/15/12 on 14 PEEP

monitoring certainly is not for every ventilator patient,
but after our brief experience with esophageal pressure
monitoring, we are looking forward to using it in specific
patient populations to improve ventilator management.

Figure 2. CXR 10/16/12 on 30 PEEP
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