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"ldeally, we would like to

ventilate the lungs in an open

condition, but at the lowest
possible pressure, We need

to avoid alveolar colapse. This

means that we must first
open any collapsed alveoli

and then balance the airway
pressures, in order to keep

the lungs open "

Dr S. Böhm



The problem

SCANNING ELECTRON MICBOGRAPH OF A CROSS.

SECTION THROUGH AN ALVEOLUS

To ensure optimal gas exchange, the delrcate structure

and function of the alveoli must be protected.

The

THE SURFACE OF THE LUNG

Through a thoracoscope the effects of anesthesia and

ventilation can be observed directly. Several atelectatic areas

have developed in the dependent parts of the lung. Around

the edges of the atelectatic areas are regions where the

alveoli open and close with each breath.

EVEBYDAY EXAN/PLES ILLUSTBATE BAS I C PBI NCIPLES

Anyone who has struggled t0 rnflate a new balloon knows

how hard it is t0 bl0w the first air into it, but that once you

have managed to do so it is much easier to inflate the rest

0f the balloon. This is rather similar to the situatr0n when

openrng collapsed alveoli.

CT SCAN OF HEALTHY LUNGS DURING GENERAL

ANAESTHESIA

During general anesthesia even healthy lungs will
develop regions of alveolar collapse.

mechanisms

SHEAR FORCES START A VICIOUS CIRCLE OF EVENTS

The continuous opening and closing of alveoli in the transi-

tional zone between open and collapsed regions of the lung

generates shear forces. These forces between open and

collapsed alveoli are believed to be the underlying cause

of damage.

HOW TO AVOID THE PROBLEM

Stephan Böhm uses a simple model to explain how to avoid

the problem of alveolar collapse and reopening which causes

extensive changes in alveolar surface area and leads to

surfactant dysfunctron during artificial ventilation.

underlying



The open lung concept

FIND THE OPENING PRESSURE

As airway pressures are increased there is initially

no change in lung volume. Suddenly, there is a raptd

increase in volume. The opening pressure has been

found.

More and more alveoli open as the pressure is

increased. At the pornt where f urther increments in

pressure result in no additional increase in volume,

the lung rs maximally open. The alveoli will become

overdistended if the pressure is raised further.

FIND THE CLOSING PHESSUBE

As the airway pressures are reduced, the lung volume

remains high until the closing pressure, indicated by a

sudden and-dramatrc drop in volume, is reached. The

Iung starts to collapse.

BEOPEN THE LUNG

0nce parts of the lung have collapsed, the only way

of reopening these areas is to once more exceed the

openrng pressure for a short period of time.

KEEP THE LUNG OPEN

To maintain the open state 0f the alveoli, the

airway pressures are reduced to a point that is safely

above the closing pressure.
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data is recorded on a graph, a copy of which is found on the facing page.
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