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ANOTHER ASPECT OF INTRAOPERATIVE

PROTECTIVE VENTILATION?

SPONTANEOUS
BREATHING VS.
CONTROLLED
MECHANICAL
VENTILATION

The discussion around lung
protection during general
anaesthesia mainly
concentrates on controlled
mechanical ventilation.

However, it should be
considered that
neuromuscular relaxation

UNEVEN DISTRIBUTION...

Imaging studies in animals have
demonstrated that ventilation is not
physiologically distributed during
continuous mandatory ventilation (CMV).

When pharmacologically relaxed, the
intra-abdominal hydrostatic pressure
will push against the diaphragm and
move it more cranially.

This counters or prevents diaphragm
movement in the dependent lung
regions, resulting into ventilation being
shifted to the nondependent lung regions
and leaving dorsal lung regions less

spontaneous breathing might be an option for further improvement.

... GETTING EVEN
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spontaneous breathing

General anaesthesia with neuromuscular blockade and subsequent
controlled ventilation is suspected to be a major cause of respiratory
impairment. Apart from parameters for controlled ventilation, intraoperative

While breathing spontaneously, the posterior
parts of the diaphragm move more than the
anterior tendon plate, resulting in better
ventilation of dependent lung regions. This
leads to an improved functional residual
capacity (FRC) which ultimately results in
a better V/Q matching.

SUPPORT NEEDED

While spontaneous breathing has the potential to improve ventilation conditions
compared to continuous mechanical ventilation, anaesthetic drugs - especially
opioids - impair spontaneous breathing by causing respiratory depression.

Mainly for this reason, spontaneous breathing without any support produces inferior
respiratory results during general anaesthesia compared to positive pressure
ventilation (PPV).

It has been shown by Brimacombe et al however, that pressure support ventilation
(PSV), a spontaneous mode of ventilation where the patient initiates every breath and
the ventilator delivers positive pressure support, yields better results compared to
CPAP ventilation without tidal support:

ventilated or atelactic. DIAPH RAG MAT'C EXCU RS'ON

and positive pressure
ventilation could itself
lead to respiratory
impairment and potentially
promote postoperative
pulmonary complications.
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higher expired
tidal volumes

This poses the question
whether spontaneous
breathing, either as early as
possible towards the end of
general anaesthesia or even
soon after securing the
airway may be more
beneficial.

diaphragm movement during spontaneous breathing and mechanical ventilation:
The positive effects of intraoperative spontaneous breathing even appear to carry over
into the postoperative period. Several studies have found that the time to emerge
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A study by Kleinman, Frey, VanDrunen, et al. has shown that total
diaphragmatic excursion is significantly greater during normal spontaneous
breathing compared to positive pressure ventilation. Moreover, when breathing
spontaneously most diaphragmatic excursion is being observed in the bottom,
dependent region, favoring redistribution of gas to well perfused areas.

CONCLUSION

o Respiratory infection

O Respiratory failure
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O Acute lung injury

Mechanically administered tidal volume
goes primarily into the anterior,
nondependent and less perfused parts
of the lung leading to a

ventilation/perfusion mismatch.
O Bronchospasm B

Spontaneous breathing might be a potentially interesting component of
lung protective ventilation in the OR resulting in better ventilation
distribution. While that does not put in question the necessity of

O Pleural effusion
in the top, non-dependent part. Only when larger tidal volumes are applied,

diaphragmatic excursion is more or less equal in the top and bottom part of the
diaphragm. This runs counter the current discussion on lung protective
ventilation however, which suggests that low tidal volumes are
beneficial to the patient.

Conversely, during positive pressure ventilation, excursion is mostly observed
O Atelectasis (persistent) ’f:ﬁﬁ
mechanical ventilation for various patients and procedures,
spontaneous breathing might be a good option to consider when

discussing intraoperative protective ventilation.

O Pneumothorax

O Aspiration pneumonitis
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