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Why do we need EEG periopera0vely?

Decrease awareness risk Decrease POD/PND risk

Avoid oversedation

Understand the brain reaction to sedatives 

Decrease length of stay in PACU

Decrease length of hospital stay

Visualize and Confirm nocicepCve sCmuli

detecCon of cerebral insults

depth of anaesthesia monitoring

monitor changes in human brain electrical acCvity during changing states of consciousness

…
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Postopera)ve Outcomes & side-effects
are interdependent and complex

To achieve best possible Outcomes in a constantly developing system, a mulCfactorial approach is 

essenCal - including monitoring and improving of undesired side-effects in a conCnuous cycle.
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Question I: Does anaesthesia and our perioperative care affect outcomes?

&

• Pain
• Stress
• Anxiety
• Well-being

Info for Professionals :
Effects of Anesthesia…

How did your paCents do last week, month etc.?

Other relevant aspects:

• Pat. saCsfacCon w/ 
anaesthesia  care

Also important?:

• Pat. w/ ideal outcomes

Anaesthesia and effects on Outcomes
EEG and processed EEG, 

utility and methods to improve
perioperative care
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Up to 45% of paAents w/ POD in the 
immediate post-surgical period
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16,4% median incidence of POD

Consequences of POD 
in the recovery room/ 

PACU

mortality

Stress/Anxiety

PONV

POD on ward

• Risk increases 4 x for POD on ward

• with impact on patients health & life perspective

• severe consequences for the families, healthcare system 

and the society as a whole 
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Postoperative Delirium - a problem solved?

ESAIC task forcde on POD ; Aldecoa et al. EJA 8.2023; 
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summarised evidence: Prevention: I.EEG monitoring and II. Index based EEG monitoring

EEG monitoring and Index based EEG monitoring

ESAIC task forcde on POD ; Aldecoa et al. EJA 8.2023; 

EEG and processed EEG, 
u3lity and methods to improve

periopera3ve care



safebraininiCaCve.com© FMR

Anaesthesia and Brain monitoring 

=

EEG ECG

?
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How does anaesthesia affect the 
functional connectivity?

Example: 
Propofol

Brown, Purdon and Van Dort, Annual Review of Neuroscience, 2011

A. caroCs int.

A. vertebralis
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Propofol
& the Thalamocortical circuit

Brown, Purdon and Van Dort, Annual Review of Neuroscience, 2011
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Change from beta dominant rhythm 
to delta dominant rhythm

1 sec.

> 15/sec.

1 sec.

9/sec.

beta-
dominant

alpha-
dominant

1 sec.

5/sec.

theta-
dominant

1 sec.

delta-
dominant

1/sec.
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Burst suppression is easy to recognize
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burst-suppression is a predictor for adverse Outcomes:

Fritz et al.; Anesth Analg. 2016 
Soehle et al. BMC Anesthesiology (2015) 

Jung et al. Medicine (2021) Pedemonte et al. Anesthesiology (2020) 
Fritz et al.; BJA. 2018 

EEG suppression is an independent risk factor for postopera7ve delirium!
each 5 Minutes in EEG suppression lead to a 22% higher POD Risk 
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• Density spectral array (DSA) is a quanBtaBve and simplified EEG method 
that uses 

• By Fourier transformaBon use,  it transforms and reflect EEG signals by 
color and frequency (y-axis) over Bme (x-axis).

• The interpretaBon of DSA is easy and more intuiBve!
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Identifying the vulnerable Brain

Spectrogram changes:

younger PaDent older PaDent
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• Reduced frontal alpha power is associated w/ an increased risk of burst
suppression
• Vulnerable Brain: - increased propensity for burst suppression & 

- low alpha power

Shao et al; , Anesth Analg, 2020

The vulnerable Brain

Purdon,  BJA 2015

An European Society of 
Anaesthesiology and Intensive 

Care Research Group

EEG and processed EEG, 
utility and methods to improve

perioperative care



safebraininiCaCve.com© FMR

Burst-Suppression is 
easy to recognize in DSA

Purdon; Anesthesiologiy 2015
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This is how we use the EEG monitor…

Plan & assure analgesic/
nocicepCve balance0. Choose the least side effect prone methods or 

combinaCon of methods

I.  Induce and aim for alpha and delta/slow oscillations

II. Avoid BS and adjust sedaConal load if BS occurs

III.
Reconfirm alpha and delta/slow oscillaCons w/ 
p-EEG value (concordant?) 

V. Switch to DSA to monitor anaesthesia and emergence

III
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IV. Black 
Swan? Watch for signs of insufficient sedaCon or analgesia
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• gain confidence in EEG interpretaCon

EEG Bootcamp consortium

The SBI-EEG-Bootcamp for Anaesthesia
- Basic training (4h) -

• be able to extract the enCre informaCon provided by the monitor 

and to go „beyond“ the index

• learn algorithms that can immediately be applied in daily clinical

pracCce
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Steering Group:
• Matthias Kreuzer
• Finn Radtke
• Joana Berger-Estilita
…

Advisory & Supervision Board
• Jamie Sleigh
• Gerhard Schneider
• ….

NaConal/Regional Chapters
& Teams 

Regional/naAonal Boot camps InternaAonal level Boot camps

Contact: 

• m.kreuzer@tum.de
• (finnmradtke@me.com)        

The SBI-EEG-Bootcamp for Anaesthesia
- an interna5onal consor5um -

EEG Bootcamp consortium

EEG Bootcamp for Anaesthesia curriculum:

• EEG for Anaesthesiology Bootcamp I – basic training
• EEG Anaesthesiology Bootcamp II – advanced training
• EEG for Anaesthesiology Bootcamp III – expert forum platform

National Team?
Lecturer?

ParKcipate?
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What we can derive from the monitor that
may not be reflected in the index?

An European Society of 
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The indices increase with age and could hence influence anesthesia navigation
→ possible overdosage of elderly patients

Better chance of avoiding overdosing in elderly
An European Society of 

Anaesthesiology and Intensive 
Care Research Group
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Burst suppression detected by the monitor

Burst suppression not detected by the monitor

Fleischmann et al. Anesthesia&Analgesia. 2023;136(2):346-354
Hart et al. Anaesth Intensive Care. 2009;37(6):1002-4

Better chance of detecting Burst Suppression
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„slow peaks“

„higher than EEG“

~ 1-2/s

awake

Breathing

ECG

Sweat

Eye blinkEye blink
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Steering Group:
Matthias Kreuzer
Finn Radtke
Joana Berger-Estilita

Advisory & Supervision Board
• Jamie Sleigh
• Gerhard Schneider
• ….

NaConal / Regional Chapters

At least in the beginning: IntegraZon into the ESAIC‘s educaZonal and 
scienZfic framework

Regional Boot 
camps

providing and maintaining educa=onal contents

Feedback on 
contents and 

stucture

International level boot
camps

Maintaining structure
Identifying experts

Dissemination

Bi-annual update of the contents

IdenKficaKon
of regional 

peculiariKes Contact: m.kreuzer@tum.de 
finnmradtke@me.com

The SBI-EEG-Bootcamp for Anaesthesia
- an interna5onal consor5um -

EEG Bootcamp consortium
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SBIs comprehensive implementa5on standard for precision care 

3) The Outcome Package:
Did the EEG device deliver the projected impact on pa'ent outcomes as adver'sed? 
Was there any variance in this impact across different hospitals as opposed to the preliminary clinical
research? Did we encounter any unforeseen effects—be they posi've or nega've—on pa'ent 
outcomes, in-hospital and post-discharge cost savings, user and pa'ent sa'sfac'on, among others? 
How did these variables influence the durability of periopera've care?

A three step interlinked implementa:on process and key measureables of success, effect and further development:

2) The Targeted Clinical Parameters of the Device:
Were the predefined target parameters iden'fied accurately and considered appropriate? 
Did the teaching package ensure comprehensive and correct applica'on of these parameters in daily
clinical prac'ce?

1) The Teaching Package:
Did the clinicians effec'vely grasp and apply the teaching method and algorithms linked to the 
devices proper usage? Were these methods seamlessly incorporated into their rou'ne prac'ces?

Confirmed by

Confirmed by

Confirmed by


