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To the Editor,

Monitoring respiratory system mechanics is vital to guide

safe and effective ventilator management. Transalveolar

pressure (tAp) is the driving force of alveolar distension,

which allows for effective respiration; however, overdis-

tension may lead to inflammation and subsequent

destruction of alveoli. Unfortunately, there is no practical

way to measure tAp directly; hence, surrogate measures

are often used. Peak airway pressure (PAP), commonly

monitored in patients undergoing general anesthesia,

consists of static and dynamic components. Volume-pre-

set ventilation allows determination of the respiratory

system mechanics. In a muscle-relaxed patient, PAP

consists of two components, i.e., the dynamic pressure to

drive gas across the resistance (Pres) of the bronchial tree

and the static pressure to expand the alveoli against the

elastic recoil of the lungs and chest wall (Plateau pres-

sure, [Pplat]), which is more reflective of tAp than PAP.1

Plateau pressure can be displayed easily on the new

generation of anesthesia machine ventilators by inserting

an end-inspiratory pause of 0.5-1 sec.2 Calculating the

difference in airway pressure during flow and no-flow

states allows the calculation of airway resistance (Pres =

PAP - Pplat).

Diagnostic and therapeutic information can be extracted by

distinguishing components of PAP. This information can help

the anesthesia provider to narrow the differential diagnosis of

high PAP to help solve oxygenation/ventilation issues and

tailor treatment.3 For example, elevated Pres at constant flow

may indicate bronchospasm or endotracheal tube obstruction

(Figure). Conversely, falling Pres may correspond with a

response to bronchodilators. Elevated Pplat indicates exces-

sive tidal volume or decreased lung and/or chest wall

compliance (e.g., pulmonary edema, acute lung injury, or

abdominal distension).1

Positive pressure ventilation may cause or exacerbate lung

injury due to an increase in lung stretching which is best

assessed by the transpulmonary pressure or the tAp. Separa-

tion of lungs from chest wall compliance requires an

esophageal pressure measurement to approximate pleural

pressure.3 Due to the technical and accuracy limitations,

esophageal manometry is not widely used, and Pplat is used as

a surrogate to guide titration of mechanical ventilation.

As a lung protective ventilation strategy, it is recom-

mended that Pplat be maintained B 30 cm H2O to prevent

alveolar overdistension and barotrauma, especially in acute

lung injury and during one-lung ventilation.4,5 Whenever

chest compliance is reduced, the stiff chest contributes

substantially to Pplat. This should be taken into consider-

ation when assessing lung stretch, as higher Pplat may still

be safe due to the limitation of alveolar distension by the

chest wall.

We present two examples of procedures to acquire Pplat

in the operating room using two popular anesthesia

machines. For the GE S/5 Aespire� SmartVent (General

Electric Company, Madison, WI, USA) (Figure), select

setup/calibration from the main menu (Figure, upper

panel); then change the inspiratory pause from 0 to 30-60%

to achieve a pause of 0.5-1 sec, and Pplat will be dis-

played (Figure, lower panel). With a respiratory rate of

8 breaths�min-1 and inspiratory:expiratory (I:E) ratio 1:2,
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the inspiratory time for each breath = 2.5 sec and a 30%

pause = 0.8 sec (Figure, middle panel). To obtain Pplat

using a Dräger Apollo� anesthesia machine (Dräger

Medical Inc., Telford, PA, USA), select extra settings from

the main screen; then change the inspiratory pause from 0

to 30-60%.

To have Pplat displayed at all times, biomedical engi-

neers can set the inspiratory pause as default settings.

While this may mildly increase the PAP, it may decrease

dead space ventilation and improve CO2 elimination.6 In

conclusion, understanding respiratory system mechanics is

critical. Separation of PAP components can be achieved in

the operating room by inserting an end-inspiratory pause.

This maneuver may glean important information to guide

mechanical ventilation under general anesthesia.
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Figure Steps to display Pplat

on the GE S/5 Aespire�
SmartVent anesthesia machine.

Upper panel: Select ‘‘Setup/

Calibration menu’’ from the

main menu. Middle panel: Set

the inspiratory pause to 30% of

the inspiratory time (Ti). Lower
panel: Pplat is displayed, and in

this example, the Pplat = 22

indicates a safe transpulmonay

pressure. Pres = PAP - Pplat =

15 cm H2O ([ 5-7 cm H2O)

indicating increased airway

resistance
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