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Respiratory consequences anesthesia

• Sedation 
• Decreased response to PaCO2 and PaO2
• Airway tone decreases
• Lower FRC: functional surface decreases

• Supine position
• FRC decreases
• Resistance of dependent lung areas increase
• Ventilation of nondependent lung zones increases 
• Atelectasis of the dependent parts

• ETT
• No laryngeal braking

• NMBA
• No diaphragmatic braking 
• FRC decrease



Children: decreased outward recoil of the chest wall

Davis et al, JAP 1988
Hatch and Fletcher, BJA 1992
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How does the lung inflate?

Transpulmonary pressure (PL) = airway pressure (Paw) – pleural pressure (Ppl)
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You can not ignore gravity

Position-dependent: even more collapse in the lateral position

Lung collapse

Abdominal 
pressure



Steep Trendelenburg…

Pneumoperitoneum…

Capnothorax…





Recruit ‘recruitable’ lung

Nondependent

Dependent

Abdominal 
pressure

Lung collapse



ATELECTASIS CREATES SHUNT
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What’s really important:

PEEP, low tidal volume,

or driving pressure?





PPLAT – PEEP = ΔP

Driving pressure ΔP

Marini, Crit Care 2019





PROVE

Serpa Neto et al Lancet Respir Med. 2016
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Zhang et al A&A 2021

CV: PEEP 6, TV 6ml/kg
PV: indiv PEEP (median 10), TV 6ml/kg

TV / PEEP / DP



Zhang et al A&A 2021

Driving pressure change 1.8 cmH2O

TV / PEEP / DP



TV / PEEP / DP



Effect of lower driving pressure during 
anesthesia in the OR on postoperative 

(pulmonary) outcome in children?

No data!
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Recruit the collapsed lung?

With PEEP?



PEEP 5 + RM vs ZEEP



Mayo et al ICM 2019
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It’s all about the transpulmonary pressure

De Meyer G et al, submitted
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Are we afraid of higher PEEP in children?

Khemani et al AJRCCM 2018
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Recruit the collapsed lung?

With a RM?



Staircase PEEP to 15cmH2O







Recruit the collapsed lung?

After surgery?





Abdel-Ghaffar et al, AAS 2018

Best postop PaO2 with RM+CPAP



Recruit the collapsed lung?

Guided by ultrasound?



Fixed DP, staircase PEEP until Pplat 40 cmH2O





Fixed DP, staircase PEEP until Pplat 30 cmH2O or more



Recruit the collapsed lung?

What are my options?



Bruins et al, Ped anesthesia 2021
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Tom Barnes





Humphreys et al BJA 2017



Sequera-Ramos et al, Ped anesthesia 2021



Summary

- Recruit ‘recruitable’ lung: 

Recruitment maneuvers and PEEP

transpulmonary pressure:

- obese?

- modern surgical setting: steep Trendelenburg, 
capnothorax, pneumoperitoneum, etc

- shunt / SpO2

- Lower driving pressure?
No good data, but excellent physiological rationale

- Your pediatric intensivist as a resource ;)



Thank you!

tom.schepens@uza.be


