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What is your routine FiO2 in OR?

a. 30%

b. 50%

c. 70-80% 

d. 100%
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How much oxygen should we administer intraoperatively?

 The amount needed to avoid Hypoxemia

 Without harming patients (suppemental O2)

Relevance: adult COVID-19 ICU patients with 

severe hypoxemia, a PaO2 of 60mmHg 

resulted in more days alive without life support 

in 90 days than targeting a PaO2 of 90mmHg

JAMA, 2024
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PaO2 (n patients) OR 95%CI

<65 (6937) 1,2 1,03-1,21

65-80 Reference (7466) 1

80-95 (6430) 1,11 1,02-1,21

95-110 (7278) 1,08 1,00-1,18

>110 (8196) 1,23 1,13-1,34

Most people suffer from hypoxemia … 

… little from hyperoxemia
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Crit Care Med 2014; 42:387–396
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J. Hope Kilgannon, et al; on behalf of the Emergency Medicine Shock Research Network (EMShockNet) Investigators
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Oxygenation at all times: Peri-Oxygenation

Patel A, El-Boghdadly K. 

Apnoeic oxygenation and ventilation: go with the flow. 

Anaesthesia 2020;75:1002-5.
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Does Supplemental Oxygen Reduce Postoperative Nausea
and Vomiting? A Meta-Analysis of RCT     Orhan M, A&A 2008 : 1733 

No reduction of PONV using supplemental O2

Effect of Intraoperative High 

FiO2 on Surgical Site Infection, 

PONV, and Pulmonary Function

Hovaguimian F, Tramèr M, et al, 

Anesthesiology 2013; 119:303-16

postoperative nausea & vomiting 
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SUPPLEMENTAL PERIOPERATIVE OXYGEN TO REDUCE THE 

INCIDENCE OF SURGICAL-WOUND INFECTION
ROBERT GREIF, M.D., OZAN AKÇA, M.D., ERNST-PETER HORN, M.D., ANDREA KURZ, M.D., 

DANIEL I. SESSLER, M.D., FOR THE OUTCOMES RESEARCH GROUP

Number 3January 20, 2000Volume 342:161-167

http://content.nejm.org/
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PaO2 60 – 99 mm Hg, SSI 18% (n = 10/ 56);

PaO2 100 –199 mm Hg, SSI   9% (n = 11/127); 

PaO2 200 –299 mm Hg, SSI   5% (n =   6/112);

PaO2 >300 mm Hg, SSI   8% (n = 11/144).
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Oxygen-dependent microbial killing by phagocytes
Babior, N Engl J Med 1978

Roos, Science 2002

Oxygen
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Wound hypoxia and acidosis limit neutrophil bacterial killing mechanism          
Allen, Arch Surg 1997



Hirslanden 2024 tino.greif@erc.edu 15/32

University of Bern, Switzerland

2023;13:15599 

www.nature.com

Scientific Reports

2023;13:2465 
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23% RRR 3,916 patients needed

Anesthesiology 2014; 120:1050-9

Effect size of 22% 

3,200 patients required meta-analysis. 

1,200 more cases would be needed.

Anesthesiology 2014; 120:1050

The purpose of this individual 

participant data meta-analysis

is to assess the described benefits 

and harms of intraoperative high 

FiO2 compared with regular

(0.21–0.40) FiO2 and its potential 

effect modifiers.

WHO, WFSA encouraged

BMJ Open 2023;13:e067243 
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Look at the “real” anesthesia world 

Cross sectional survey

 Dept. Anaesthesia University Hospital Bern

 What is your standard FiO2 & why?

 65 anaesthetists & 13 nurses (1 day)

 Physicians

FiO2 %

0.3 – 0.5 41

0.5 – 0.7 35

0.7. – 0.8 24 

Nurses

0.3 – 0.5      100% (>50% FiO2<0.3)

Why do you use that FiO2?

less 24% Atelectasis 

12% Toxicity 

< 3% Costs , Seizures 

8% no need for more

more 22% PONV 

11% Surgical wound infection 

< 3% Tissue oxygenation 

6% Safety margin 

10% no clue
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Oxygen  Toxicity

O2-Seizures (Paul-Bert-Effect)

>3 atm, GABA-Interaction

HBO, deep scuba diving

Lung Toxicity

100% O2 < 12 h

80% O2 < 24 h

60% O2 < 36 h

< 50% safe

Clark, J. Pulmonary Oxygen Tolerance in Man and Derivation of 

Pulmonary Oxygen Tolerance Curves 1970, IFEM Report No.1-70
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Pulmonary Atelectasis in Anaesthesia

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIWDv-_O5McCFUtvFAod1vEMxw&url=http://www.rnceus.com/resp/atelectasis.html&psig=AFQjCNFtugiKaBYXAkLW2h9GnLCUfDM5FQ&ust=1441704629111217
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Pulmonary Atelectasis: A Pathogenic Perioperative Entity
M. Duggan, BP Kavanagh; Anesthesiology 2005;102:838-54
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During Anesthesia: Ventilation/Perfusion Mismatch

Hydrostatic Pressure

Habashi N., Curr Opin Crit Care 2004,10:540

Atelectasis

 75 -90% healthy patients
 dorsal lung areas
 Ø Volume 29 ± 10 ml

Warner, Anesthesiology 1996
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Optimal O2-concentration during induction of general anesthesia

Atelectasis FiO2 

5,6% 100%

0,6% 80%

0,2% 60%

Edmark, Anesthesiology 2003
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Nyman G. 

Equine Vet J,

1990, 22:317

Formation of Atelectases
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Nyman G., 

Equine Vet J, 

1990, 22:317

Formation of 

Atelectases
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Oxygen and Atelectasis during Anesthesia

Therapy: Recruitment Maneuvers

 7- 8 sec inflation of the lung - 40 cm H2O (Rothen, BJA 1999)

 PEEP 15, Pplat 40 cm H2O over 10 cycles (Tusman, CJA 2004)

Prevention

 10 cm H2O PEEP (100% O2) (Neumann, Acta Anaesth Scand 1999)

 CPAP + 6 cm H2O PEEP (Rusca, A&A 2003)

 Morbidly of obese patients (BMI >35 kg/m2) (Coussa, A&A 2004)

#P < 0.0001 compared with PEEP 

*P = 0.0001 compared with baseline

**P = 0.006 compared with baseline

10 cm H2O

100% oxygen
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Oxygen and Atelectasis

Edmark, Anesthesiology 2003: … preoxygenation with 80% oxygen

seemed to be beneficial in reducing atelectasis formation during

anesthesia induction, compared with 100% oxygen, but with a

reduction in apnea tolerance. This reduction in apnea tolerance can

make a difference in unpredictable, complicated situations during

anesthesia induction. Until a large clinical trial can prove significant

morbidity from atelectasis during or after anesthesia, the standard

of using 100% oxygen for preoxygenation should continue.
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Oxygen and Preoxygenation

Optimal O2-concentration during induction of general anesthesia
Edmark, Anesthesiology 2003

Until a large clinical trial can prove significant morbidity from atelectasis during or after

anesthesia, the standard of using 100% oxygen for preoxygenation should continue.

6min 35 sec

5 min 3 sec

3 min 33 sec

after 5 min O2

SpO2 decrease during apnea (end of apnea = 90% SpO2)

Campbell, BJA 1994
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Induction of Anesthesia – “O2-Reservoir” 

 Lung  400 ml + Blood  950 ml O2

 O2 consumption  250 ml/min

 calculated reserve: 1350/250 = 5 minutes

Arterial O2 Desaturation: Determining Factors    Farmery, BJA 1996
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Avoid hypoxemia - use supplemental O2

 increases patient safety



https://www.surveymonkey.com/r/RB89H9D


