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Iron lung
cuirass

NEGATIVE PRESSURE VENTILATION



Pressure-Preset ventilator

Á pressure is constant
Á flow and volume differ with each 

breath

Volume-Preset ventilator

Á volume and flow are constant
Á pressure is variable with each 

breath

POSITIVE PRESSURE VENTILATION



Comparison of pressure- and volume-
preset ventilators



Pressure-Preset  Modes

ÅSpontaneous mode (S) [Pressure Support]

ςTriggered by patient, flow cycled

ωTimed (T)[Pressure Control]

ςTriggered by ventilator (Time), Time cycled

ωSpontaneous/ timed (S/T) 

ωPressure Support 

ωback-up pressure control (PC)

ςTriggered by patient - or ventilator



S/T

Interchangeable mode

Actively breathingNot breathing

ÁPressure 
Support (IPAP)

ÁFlow cycled 

ÁBack-up pressure-
controlled mode 

ÅTime cycled 



Pressure
Control



Mode S (spontaneous): Pressure Support
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EPAP = PEEP

IPAP = Pressure Support+PEEP



Inspiratory positive airway pressure ςIPAP:
Á the pressure delivered by the ventilator while the patient is inhaling
Expiratory positive airway pressure ςEPAP:
Á the pressure delivered by the ventilator while the patient is exhaling
Pressure Support: IPAP-EPAP

IPAP

EPAP
PEEP

Pressure Support





During the S mode 
the cycling from inspiration to expiration is 

regulated by the flow DECAY
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Ç Flow-termination criteria: 10%, 25%, 50%
Ç PS: 15 cm H2O
Ç PEEP of 5 cm H2O

Ppeak10% 25% 50%



PCV - time cycled

inspiratory length is regulated by the operator
ü inspiratory:expiratory(I:E) ratio 
ü inspiratory time -Ti

Ti



IPAP

300 ms

EPAP

Pressure rise time (PRT)

ωCOPDpatients need short PRT

ωIn patients with neuromuscular diseases or Obesity 
HypoventilationPRT tends to be longer



Ç Flow and pressure waveforms for 3 rise times (pressurization rates) 
Ç PS: 20 cm H2O

Pressure rise time (PRT)

Fast Moderate Slow



ɾʱˋˁʶˌ
6 categories
Ç nasal masks
Ç nasal pillows
Ç oronasalmasks 
Ç total face or full face masks 
Ç oral masks or mouthpieces
Ç helmet



Standard interfaces

Face masks

Ç Advantages:

ïEnough ventilation even in mouth 
breathing

ïEnough ventilation in patients with limited 
collaboration

Ç Disadvantages:

ïDifficult cough

ïSkin lesions (nasal bridge)



Nasal masks

Ç Advantages:

ïBetter comfort

ïGood seal 

ïAllow cough

ïAllow communication

Ç Disadvantages:

ïEfficient only in nasal breathing

ïNeed good collaboration

Standard interfaces



Nasal pillows
Ç Claustrophobic patients 

Ç Allergy to strips

Ç Only low-to-moderate pressure 
(<20 cmH2O)

Standard interfaces



Nasal pillows
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Total face mask

ÇSafe interface for patients needing 
high levels of pressure

ÇIndicated for nasal bridge ulceration

ÇGood tolerance

Standard interfaces



The total face mask



Helmet 

ω Well tolerated by patients

ω No direct contact with face skin

ω Large dead space

ω May influence triggering by 
patients; better with CPAP

ω Very noisy

Standard interfaces


