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Apneic ventilation in ECMO – a 46 year old idea

J Thorac Cardiovasc Surg. 1978 Feb;75(2):261-6
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Mechanical ventilation during V-V ECMO



current recommendations

~ 24 J/min ~ 8 J/min

ASAIO J. 2021 Jun 1;67(6):601-610



current recommendations



What acutally happens in the ICU

before ECMO initation after ECMO initiation

tidal volume [ml/IBW] 6.4 ± 2 3.7 ± 2

respiratory rate [1/min] 26 ± 8 14 ± 6

driving pressure [cm H2O] 20 ± 7 14 ± 4

mechanical power [J/min] 26 ± 13 7 ± 5

Am J Respir Crit Care Med. 2019 Oct 15;200(8):1002-1012



What acutally happens in the ICU

Intensive Care Med. 2018 Nov;44(11):1914-1922



What acutally happens in the ICU

Crit Care. 2021 Jan 6;25(1):13



ultraprotective or apneic ventilation during V-V ECMO – what to expect?

Maybe we should use apneic

ventilation in V-V ECMO patients to

reduce MP even further?
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ultraprotective or apneic ventilation during V-V ECMO – what to expect?

Tidal volume: 6ml/IBW

Respiratory rate: ~22/min

PEEP: ~ 15 cm H2O
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ultraprotective or apneic ventilation during V-V ECMO – what to expect?

Tidal volume: 2ml/IBW

Respiratory rate: 12/min

PEEP: 12 ± 3 cm H2O

Apneic ventilation



Physiological effects of ultraprotective and apneic ventilation during V-V ECMO

Tidal volume: 3ml/IBW

Respiratory rate: 12/min

PEEP: 15.4 ± 4.8 cm H2O

MP: ~ 13 J/min

J Intensive Care. 2022 Mar 7;10(1):12



Physiological effects of ultraprotective and apneic ventilation during V-V ECMO

Driving pressure: ~15 cm H2O 

Respiratory rate: 20/min

PEEP: 10 cm H2O

MP: ~ 6 J/min

Driving pressure: 10 cm H2O 

Respiratory rate: 5/min

PEEP: 10 cm H2O

MP: ~ 0.4 J/min

Am J Respir Crit Care Med. 2019 Mar 1;199(5):603-612



Physiological effects of ultraprotective and apneic ventilation during V-V ECMO

Crit Care Med. 2020 Dec;48(12):1771-1778



Apneic ventilation in V-V ECMO … things to consider

what about the other organs?

let´s speculate…

• Liver and kidney → venous congestion?

• Lymphatic system → reduction of pulmonary edma? 

• Heart

Ann Intensive Care. 2019 Apr 25;9(1):52



a (theoretical?) caveat – heart-lung interaction
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a (theoretical?) caveat – heart-lung interaction

Tidal volume: 3ml/IBW

Respiratory rate: 12/min

PEEP: 15.4 ± 4.8 cm H2O

MP: ~ 13 J/min

J Intensive Care. 2022 Mar 7;10(1):12



a (theoretical?) caveat – heart-lung interaction

Front Physiol. 2023 Sep 12:14:1231016

Apneic ventilation



a (theoretical?) caveat – heart-lung interaction

0,0

0,2

0,4

0,6

0,8

1,0

1,2

day 1 day 2 day 3 day 4 day 5

R
V

E
D

A
/L

V
E

D
A

 (
c
m

²)

Tidal volume: 2ml/IBW

Respiratory rate: 12/min

PEEP: 12 ± 3 cm H2O

MP: 4 ± 1 J/min



Apneic ventilation in V-V ECMO … wrap up

The short term physiological effects of apneic ventilation seem not to be harmful and 

maybe even beneficial for the lung

However: 

• in which patients? 

• when and how to start the ventilator again?

• when to promote spontaneous breathing?

• What about the long term effects on other organs?

→ Not that different to a „conservative“ V-V ECMO run



Thank you for your attention!



a (theoretical?) caveat – lung-heart interaction



a (theoretical?) caveat – heart-lung interaction



Mechanical ventilation during V-V ECMO

Am J Respir Crit Care Med. 2007 Jan 15;175(2):160-6
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