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Why is positioning protective?
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Optimizing of MV – BE protective?
 Prevention of PSILI, VILI, diafragma injury
 Minimaze mechanical power, driving pressure, assynchrony

 Optimizing of PEEP
 PEEP titration – using imaging – CT, ultrasound
 Global parameters - compliance, oxygenation, P/V curve, stress index Global parameters - compliance, oxygenation, P/V curve, stress index
 By Volumetric CO2

 Titration of transpulmonary pressure by mesurment of eosophageal
pressure

 By EIT - Electrical Impedance Tomography (regional)

 By homogenization of ventilation, RM, POSITIONING



Effect of PRONE on ARDS mortality?

Sud, ICM, 2010



• multicenter, prospective, randomized, controlled trial

• 26 ICUs in France and 1 in Spain, all of which have used prone 

positioning in daily practice for more than 5 years

PROSEVA trial

positioning in daily practice for more than 5 years

• 237 pts. PRONE / 229 pts. supine group, 

• Sever ARDS paO2/FiO2 < 150, FiO2 > 0.6
• Vt 6ml/kg, Ppeak < 30 cmH2O, pH 7.20 - 7.45

• stopping prone: improvement in oxygenation

(Pao2:Fio2 ≥150, with a PEEP of ≤10 cm of water and an Fio2 of ≤0.6)
Guerin, NEJM, 2013



• multicenter, prospective, randomized, controlled trial

• 26 ICUs in France and 1 in Spain, all of which have used prone 
positioning in daily practice for more than 5 years

PROSEVA trial

16hrs!positioning in daily practice for more than 5 years

• 237 pts. prone / 229 pts. supine group, paO2/FiO2 < 150, Fio2 > 0.6

• stopping prone: improvement in oxygenation

Ú(Pao2:Fio2 ≥150, with a PEEP of ≤10 cm of water and an Fio2 of ≤0.6)

Guerin, NEJM, 2013

16hrs!



• 28-day mortality was P 16.0% vs. S 32.8% (P<0.001). 

• Unadjusted 90-day mortality P 23.6% v.s. S 41.0% (P<0.001)

PROSEVA trial

• Unadjusted 90-day mortality P 23.6% v.s. S 41.0% (P<0.001)

• incidence of complications did not differ significantly between the groups, except 
for the incidence of cardiac arrests, which was higher in the supine group

Guerin, NEJM, 2013



Effect of SEMI-PRONE 135° / lateral 90°



Effect of SEMI-PRONE 135° / lateral 90°



Effect of SEMI-PRONE 135° / lateral 90°



Effect of SEMI-PRONE 135° / lateral 90°

after ETI

after 24 hours

after 48 hours



Open up the lung and keep the lung open

opening pressure
Recruitment maneuver (RM)

Lachmann B, ICM, 1992

optimize PEEPtime constant

PEEP
titration

closing pressure



PEEP optimalization



RM hyperdistension = volumotraumaRM in PRONE 

reareation
homogenization



Electrical Impedance Tomography
Ventilation Screen



PEEP titration



EIT PEEP titration – GLOBAL parameters
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PEEP titration by EIT

Optimal PEEP:
Minimal hyperdistension
Minimal collapse (< 5%)



PEEP titration by EIT (same patient)

PRONE pos. PRONE pos. 

Homogenization
by PRONE



PEEP titration by EIT

Optimal PEEP:
Minimal hyperdistension
Minimal collapse (< 5%)



PEEP titration by EIT (same patient)

Homogenization
by ALT



ALT – Automatic Lateral Therapy



PEEP titration by EIT −► targeted ALT

start ALT on R 30° / back (60min/60min)



PEEP titration by EIT −► targeted ALT

after 15 hours of ALT on R 30° / back



Hyperdistenstion reduction
- 72%

at the same PEEP level:

PEEP titration by EIT −► targeted ALT

R
L Collapse reduction

- 62%

Compliance improvement
+ 32%

after 15 hours of ALT on R 30° / back



Targeted lateral positioning – ALT

Mlček, BMC Pulm Med, 2021

less collapse
P=0.014



Targeted lateral positioning – ALT

less overdistension 
P=0.005

Mlček, BMC Pulm Med, 2021



• VCV, ≤6 mL/kg predicted body weight, FIO2 adjusted to SpO2 92–97%

• Plateau pressure of ≤28 cmH2O and a driving pressure ≤15 cmH2O, 

Positioning as RM

30° support 
cushion 

• Plateau pressure of ≤28 cmH2O and a driving pressure ≤15 cmH2O, 

• RR 20–30/min breaths/min (adjusted to pH 7.20–7.40)

• I/E 1:1.5 to 1:2 (with an inspiratory pause of 10%) 

• PEEP level was selected using the R/I ratio based on which patients received 
PEEP 12 cmH2O for R/I ratio≤0.5 or PEEP 15 cmH2O for R/I ratio>0.5

• five sequentially applied positions for 30 min each: 

• Supine-baseline; Lateral-1st side; 2nd Supine; Lateral-2nd side; Supine-fnal

Roldán, Annals of Intensive Care, 2022



Positioning as RM

30 min each

Roldán, Annals of Intensive Care, 2022



Positioning as RM

Roldán, Annals of Intensive Care, 2022



Targeted POSITIONING – long term ALT



Targeted POSITIONING – long term ALT



• Vt 6ml/kg/ PBW? ….. Ppeak < 30/27cm H2O
• Driving pressure <=15 (13?)
• Mechanical power < 12j/min???      

What is PROTECTIVE?….. INDIVIDUALIZATION

• Optimization of PEEP …. PEEP titration

• HOMOGENIZATION …. reareation / RM ? 

• POSITIONING ….  PRONE /                                                                    

EIT - targered ALT!!!



There is no optimize settings of

What is PROTECTIVE?….. INDIVIDUALIZATION

mechanical ventilation

without „right“ position of patient



ON THE POSITION   MATTERS!


