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Physiology of breathing

Breathing in: Air passively follows the pressure gradient from the 
environment (higher pressure) into the lung (lower pressure)

Breathing out: Due to elastic reset forces, the lung is compressed and 
air is pressed out again.



Artificial ventilation

Air is actively pressed into the patient‘s lungs by the ventilator.

source: R. Larsen, T. Ziegenfuß, Pocket Guide Beatmung, S. 17, DOI 10.1007/978-3-662-53728-2_2,
© Springer-Verlag GmbH Deutschland 2017 



When do we need artificial ventilation?

1. General anaesthesia (i.e. opioid-induced depression of

respiratory function)

2. When the patient‘s breathing fails/is insufficient because of

...

- lung failure due to infection

- ARDS (Acute Respiratory Distress Syndrome)

- chest trauma

- ...



How is the ventilator connected to the patient?



Ventilation via ... 

endotracheal breathing tube

laryngeal mask

laryngeal tube



Modes of artificial ventilation

1. Modes for patients without spontaneous breathing activity

2. Modes for patients with spontaneous breathing activity



Main parameters for setting up artificial ventilation:

o Tidal volumen (6-8 ml/kg bodyweight)

o Respiratory frequency (age-dependent; about 10/min 

[adult])

Control value: exspiratory CO2 (33-43 mmHg)



Modes of artificial ventilation

for patients 

without spontaneous breathing activity



Pressure controlled ventilation (PCV / PCMV)
ventilator monitor and settings 

settings



Volume Controlled Ventilation (VCV / SCMV)
Monitor and settings 



VCV 

versus 

PCV 

pressure

volume

flow

pressure

volume

flow



Modes of artificial ventilation

for patients 

with spontaneous breathing 

activity

i.e. used during weaning from 

ventilator



DuoPAP settings in detail
(altern.: BIPAP) 



Different ways of spontaneous breathing -1-

Ideally ventilator support of spontaneous breathing should be possible
in between 0 to 100%

Modes: 
SPONT / PSV / NIV

The ventilator augments each spontaneous breath of the patient upon 
recognizing a „trigger“ 

Increase in spontaneous breathing frequency = increase of ventilator assist

Examples: When breathing frequency doubles, ventilator assist doubles as well
In apnoea ventilator assist = 0

Possibilities for individual adaption are little



(Pressure-supported) spontaneous ventilation - „PSV“



NIV settings in detail 



Breathing modes 



Many of these ventilation modes differ in rather small details 
regarding their physical / physiological parameters 

SIMV

APV

DuoPAP

APRV

BIPAP

PSV
PAV

SPONT


