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Monitoring -
Changing times
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Assessment of
brain function

Electrophysiological
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So why aEEG !
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aEEG vs. EEG

aEEG / CFM konv. EEG

Available immediatly Not always available

~ Long term monitoring  { gt Short term monitoring

(e
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Key experiences
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Key experiences
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Key experiences

05:00 # MON 060 *15.10.07
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Key experiences
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What is the general feeling about aEEG in your unit

Offers valuable
information with
consequences in therapy

Offers valuable
information with NO
consequences in therapy

Offers only few
additional information

Offers no additional
information
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Neonatologist landing at Neuroconference

.(. ’-\‘:s
/“\" A
a'.~' ' ..h.o'..‘
€ "’4‘.- Ce
',a,‘-t‘.; .1
+* 5 @ “"

0.“-

Sonntag, 28. Oktober 12



Typical arguments
against aEEG

About half of all cerebral seizures were not detected by non-
FEG-experts

[Rennie M et al. Arch Dis Child Fetal Neonatal Ed, 2004]

focal, low-amplitude or short episodes of neonatal seizures
were unrecognized
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A little historg...

i il iy -

* dCVGIOPCd In thé 605 ]39 MBHHBFCI ancl USCCI ]Z)H

Prior iﬂ aClU tS [Prior, Magnarcl. BMJ 1969; 4: 545-6]

o used in newborns bg the end of 70s to

! / / I

e e . e il i e i s e i i

—

+ Renaissance since begin of 90s with cligital

| Eit med

E S ancl its use Iin

dlsplay and lﬂClUCllﬂg Faw |

E

Bie hyl:)othermla studies like the COO|~C8P trial

—— Ry e ke
T S s

Sonntag, 28. Oktober 12



echnical background

patient isolation

amplifier 1= |
amplifier filter semi-

Ingarithmic

amplitude

mperlian ce compression

signa

injection

peak rectifier
+ smoothing
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The recording

® reflects minimum and maximum amplitude of ,,raw" EEG

® semilogarithmic: linear 0-10 yV, log. 10-100 pV

® time compressed 6¢cm per hour

1mm pro Minute K
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Assessment of an aEEG

Background activity
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Background activity (pattern recognition)

continuous normal 100- 3EEG Links
voltage pattern, C ny

Upper margin >10-25pV
Lower margin >(5-)7- .
10pV 0.

\

discontinuous pattern, [100- 3EEG Rechts
DC AT

Upper margin >10-25pV
Lower margin <5yV

Burst suppression
pattern, BS

Lower margin 0-1(-2)uV
Bursts >25pV
BS- <100 bursts/hour
BS+ >100 bursts/hour

Lo0- aEEG Rechts
Low voltage, LV Y

Lower margin at or <5pV
Upper margin <10pV

10
5-
a

L00-3ELEL LINKS

Inactive, flat trace, FT d

Upper and lower margin
continuously <5pV
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CNV, Continuous normal voltage, continuous pattern
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DC, Discontinuous voltage, discontinuous pattern
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LV, Low voltage

r 13:48:27 Do 07 Feb

S0” geG-wellenform Links
uv
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50. Maximum amplitude

53- EEG-Wellenform Rechts

<10 v

Variability around 5 pVv

100-3EEG Links
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BS +/-, burst suppression pattern

_ EEG Waveform Left

I *=ECRM Byrsts >100 per hour

0 .
14:34 Mon 08 Feb 15:34 16.24 174 10:34 Mon 08 Feb 11:34 12:34

BS+ >100 Bursts / h or BS- <100 Bursts / h
Inter Burst Intervall (IBI)
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FT, flat trace, inactive pattern
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FT, flat trace, inactive pattern

Review NICU 21:13:49 Tue 27 May Total: 3:58
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Background activity (pattern recognition)

continuous normal 100- 3EEG Links
voltage pattern, C ny

Upper margin >10-25pV
Lower margin >(5-)7- .
10pV 0.

\

discontinuous pattern, [100- 3EEG Rechts
DC AT

Upper margin >10-25pV
Lower margin <5yV

Burst suppression
pattern, BS

Lower margin 0-1(-2)uV
Bursts >25pV
BS- <100 bursts/hour
BS+ >100 bursts/hour

Lo0- aEEG Rechts
Low voltage, LV Y

Lower margin at or <5pV
Upper margin <10pV

10
5-
a

L00-3ELEL LINKS

Inactive, flat trace, FT d

Upper and lower margin
continuously <5pV
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Assessment of an aEEG

Background activity
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SWC
Sleep-WVake-Cycling

100-3EEG Links
(T\Y)

10-
5-
0.

100-3EEG Rechts
Hv

I I 1 1 I
07:00 07:27

Continuus adtiatynwithcrem catinglspptsd) dahpersiededspattern
‘maithIovier tiees pritirrduarmplitdde
(like trace alternant EEG, ,,quiet sleep™ QS ) and back.
Periods normally at least one hour, part of quite sleep usually 20-30 min.
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SWC
Sleep-WVake-Cycling

R~ — —

No SWC

no cyclic variation of background activity

Immature/Iincomplete SWC

in part, but not fully developed cyclic variation of minimal amplitude
(in respect of the gestational age)

Developed/normal SWC

clearly identifiable sinosoid variations between discontinuous and continuous background

activity wit cycles longer than 20 minutes.
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SWC
Sleep-WVake-Cycling

A:No SWC
B: immature or incomplete SWC (suboptimal variant)
C: normal SWC (Lasts > 20 Min./ cycle)
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SWC
Sleep-WVake-Cycling

QS , Quiet Sleep” Dependant on gestational age

In quiet sleep (QS) linear corrrelation
between height of lower amplitude
and maturity

-~
>
3
&
©
3
i
£
L)
z
5.
(&)

Immature SWC from 25-26 weeks

34-35

from 29-30 weeks fully developed

Age group (weeks)

[from Thornberg und Thiringer 1990.
Aus: Hellstrom-Westas, de Vries,
Rosen. Atlas of aEEG in the Newborn]
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Assessment of an aEEG

Background activity
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Seizure activity

® Sudden change of background activity with higher amplitude.
® Often strong increase of upper and lower band, sometimes also only the lower band.

® Often followed by transient postictal depression of the amplitude. Must be longer than 10
seconds.

1 2/ (19073 14 4r-. .vll.'l D344 ; (‘Oé(li '

mi

1 n

CFM & EEG Traces Olympic CFM 6000
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Seizure activity

a.) single seizures (595)

b.) repetitive seizures (RS) within 30
minutes

c.) Status epilepticus (SE, ,sawtooth pattern’)
seizure activity > 30 minutes
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Single Seizure

18:20:39 Mi 06 Aug

S0° EEG-Wellenform Links
-S0. v\

S0” EEG-Wellenform Rec
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Repeated Seizure

*+ SIMULATION ** NICU 08:46:53 Fri 21 Feb Total: 15:58
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Status epilepticus




Assessment of an aEEG

Background activity
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Beware of artefacts

200 h of aEEG recording in
ferm infants with encephalopathy

Artifacts detected in 12% of the
recorded time

45% artifacls caused 55% artifacts caused

by movement by electrical
interferences

39% ECG 61% fast activity
interferences (>50 Hz)
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Examples for artefacts
EEG Waveform Let

9 EEG Waveform Right

i 2EEG Right
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Reasons for artefacts

Movement
Rhythmic padding
Muscle activity (EMG)
ECG
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Use of aEEG

Perinatal asphyxia / HIE

Monitoring for seizures or clarifying apneas

Monitoring of antiepileptic drugs / sedation / relaxation ies
Course of Encephalopathy, e.g. metabolic diseases, Meningoencephalitis etc. e
Monitoring of VLBW preterms (brain maturation, outcome prediction)

Monitoring of PHVD

postoperative, especially after cardiac surgery (together with NIRS)

Sleep-Wake-Cycling (somnology, minimal handling)
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Examples for use of aEEG
Prediction after Asphyxia

Associations of short-term outcome (MRI)

Requires Resus [ |
Apgar @ 5min<6

BE<-14.9

Seizures

sarnat 2&3
BRM2 (abn) _
BRM2 & Sarnat _

Odds Ratio

Lavery et al,2006, abstract-PSANZ
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Examples for use of aEEG

Detection of seizures and
monitoring effect of medication

T ST ISR B (SR et T ) T, T i RS S g
2311506 06 00 p3 v B | | <. Madication lnlai

as‘oa ; "

!
!
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Examples for use of aEEG

Monitoring of neurological high risk patients
e.g. PHVD posthemorrhagic ventricular dilation

Real-time detection of pressure decompensation
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Get a good overview...

Lol Floosen Schettie Allas 0‘
The (?EEG' BO.ok/et AMPLITUDE-INTEGRATED
btk EEGs in the NEWBORN

Second Edition

T i g 0 178 SR B 4 PO
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Features to be aware of
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Kakvgoam tdoenpeticets

® Nicolet
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| - or 2-channel
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0-

100-
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How many channels do
you need !

\

Higb Density EEG
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Impedance

measured continuously in ,,classic” aEEG

N s -~ - LR ~ LR

25 h

.kOhm Impedance Left
20

15
10
5
.,
25 ,
o] Impedance Right
20
15

10

13:43 Thu 19 Jul 1443 15:43

=~ Lnad i Change
: Events 7
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Audio /Video
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Integrated data

W EEG Trend File: O ¥aktVEee? 199

DSA | : TR 03
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FFT Power

FFT Power Ratio

akEEG
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Automated seizure
detection

Algorithm by Navakatikyan, Sensitivity 83-95%, Specifity 48-77%

o Analyle 20
| Eile Eia;r;i View Tools Reports Help
Patient ID: REITER.CHRISTIANL Patient Name: REITER. CHRISTIAN
File CAUsers\Flohly\ Desktop\AEEG\ Brainz AEEGs\REITER.CHRISTIANI 20080428 CLN.brm
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Electrodes
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Advantages:

All-in-One concept
Better adhaesion at the beginning
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Gold electrodes

Advantages:
Reysable_

vV TO reTt
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Needle electrodes

Advantages:

Fastest placement / fixation
e ~ Hairisno problem
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What keeps you away from using aEEG
more often ?

Applying electrodes -

Keeping good impedance
over longer term

No extra time

Lack of training among staff

Availability

Problems with assessment

Costs

No problems at all
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Which type of electrodes do you typically use ?

Regulary i
different types
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Connection between frequency of use
and type of electrodes ??
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Positioning |88

rter

P3
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aEEG and CPAP
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Let's go ,,hands on"
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For downloading this talk as pdf go to:

www.schettler.eu/downloads.html

If you are interested, need
help with aEEG, questions etc.
Contact me:
Karl.Florian@Schettler.eu
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First announcement...

Munich International Conference

4 '|

with Pre- Aference:

The amplitude-integrated EEG (aEEG) in
Neonatology
on july 5th, 2013




