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Performance of entropy and Bispectral Index as measures of
anaesthesia effect in children of different ages'

. 123, 3 1 Table 2 Pre-awakening values in each age group for entropy and BIS. BIS,
A. J. Davidson » G. H. Huang’, C. S. Rebm and response entropy, state entropy values are given as median (IQR). P-values

represent significance of differences of medians among the age groups
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Fig 2 BIS values for each child in each age group at each sevoflurane
concentration.

Age group BIS Response entropy  State entropy
All children
0-1 yr (n=T7) 56 (43.8-652) 45 (33-62.5) 36 (32-46.5)
1-2 yr (n=9) 78 (68.8-82.3) 84 (79.8-93.3) 78 (58.8-82.3)
24 yr (n=16)  76.5 (68.5-82) 87 (79.5-92.5) 74 (70.5-86)
4-12 yr (n=14) 72 (66.3-76.5) 89 (82.5-95.8) 77 (72-84)
P-value 0.02 0.003 0.009
Children not receiving midazolam premedication
0-1 yr (n=T7) 56 (43.8-652) 45 (33-62.5) 36 (32-46.5)
1-2 yr (n=8) 78.5 (69.5-82.5) 83.5(79.5-93.5) 78 (57.5-82.5)
24 yr (n=11) 76 (63.3-82) 82 (76-91.8) 72 (62.3-84.5)
4-12 yr (n=10)  73.5 (66-77) 88.5 (84-96) 78.5 (72 —87)
P-value 0.02 0.005 0.01
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Fig 3 Response entropy values for each child in each age group at each

sevoflurane concentration.
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Impact of age on both BIS values and EEG bispectrum during
anaesthesia with sevoflurane in children

E. Wodey'#, O. Tirel', J. Y. Bansard? A. Terrier’, C. Chanavaz', R. Harris',
C. Ecoffey’ and L. Senhadji’

VEk ditéte signifikantné méni hodnoty BIS béhem anestezie pfi 1 MAC
sevofluranu. Nekoreluje s hloubkou anestezie a proto by mél BIS u déti
pouzivan s rozvahou
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Correlation of bispectral index with end-tidal sevoflurane

concentration and age in infants and children
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Fig 1 BIS at three end-tidal sevoflurane concentrations in each age group.
(A) 6 months to 2 yr; (B) 3-7 yr; (c) 812 yr. BIS decreased significantly as
ETscvo changed from 2.0 to 3.0% and increased significantly as ETcyo
changed from 3.0 to 4.0% in all three age groups (P<0.05).




Monitoring the anaesthetic depth in children - an update
And I'eW J . D&VIdSOﬂ Curr Opin Anaesthesiol 20:236-243. 3 2007

Funguji tedy monitory hloubky anestezie na détech?

Zjednodusene feCeno, by se dalo fict ANO, pokud ukazuji hloubku anestezie

...ale co myslime dostate¢nou hloubkou anestezie u déti?

?7?...to, Ze jsou v bezvédomi nebo, ze se nehybou...??




Nezbude, nez se venovat EEG krivce a
spektrogramu...

...S0Vvy nejsou tim, ¢im se zdaji byt...

I,
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The EEG signal: a window on the cortical brain activity

Isabelle Constant & Nada Sabourdin

3 a vice let: nastupuje parietooccipitalné alpha rytmus

zprvu diskrétné a pomalu (8Hz), s vysokou votazi a asymetrii
theta je stale hojné a difuzné smiSena s alpha

Mezi 3-10 lety: alpha rytmus zacCina dominovat, theta je ojedinéla
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Figure 4 EEG changes with age. In the newborn, the awake trace
shows slow waves of high amplitude. The latter diminishes with
age, and the dominant frequency of the constituent waves increase
until adolescence when it achieves the adult pattern.

® 2012 Blackwell Publishing Ltd
Pediatric Anesthesia 22 (2012) 539-552




Contents lists available at ScienceDirect

Clinical Neurophysiology

journal homepage: www.elsevier.com/locate/clinph

Clinical Neurophysiology 132 (2021) 2959-2964

Peri- and intraoperative EEG signatures in newborns and infants

M. Markus, H. Nagelsmann, M. Schneider, L. Rupp, C. Spies, S. Koch*

EEG-frequency-bands.

1. Group: 0-3 month 2. Group: 4-6 month 3. Group: 7-9 month 4. Group: 10-12 month p

(n=27) (n = 30) (n =29) (n=29)

Total Power [1V2] [M (SD)] 228.8 (226.5) 741.2 (483.1) 736.8 (475.1) 1070.7 (1019.4) < 0.001
Relative Beta-Power [%] [M (SD)] 3.2 (2.9) 10.9 (7.4) 18.4 (13.9) 16.6 (8.2) < 0.001
Relative Alpha-Power [%] [M (SD)] 4.6 (4.5) 14.4 (9.1) 213 (9.7) 22.7 (8.4) < 0.001
Relative Theta-Power [%] [M (SD)] 11.4 (5.5) 12.4 (4.9) 13.1 (4.1) 12.8 (3.3) 0.294
Relative Delta-Power [%] [M (SD)] 80.5 (10.5) 61.8 (17.2) 47.0 (16.6) 47.5 (13.5) < 0.001
Spectral Edge Frequency [Hz] [M (SD)] 5.0(3.8) 134 (46) 175 (3.7) 17.0 (5.1) < 0.001
Median frequency [Hz] [M (SD)] 1.9 (2.3) 2.9 (1.8) 5.7 (3.7) 54 (3.1) < 0.001

Analysis of EEG frequency-bands intraoperatively (15-30 min after surgical incision), statistical testing was performed by Kruskal-Wallis-Test with Bonferroni Correction.

For all age groups the relative d-Power represents the dominating frequency band. Newborns 0—3 months show a

high percentage of relative d-Power compared to infants of 4—6 months. The decreasing trend continues in the

developing brain in 4— 6 months and 7-9 months old infants. A further reduction in the older group was not observed
Domin uj ici rytm us: delta and the relative d-Power remains on that level in 10—12 months infants.
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Table 3
EEC characteristics 0-6 month; 7-12 month.

Infants 0-G month

Infants 7-12 month

Baseline LOC op Extubation P Baseline LOC op Extubation P
Totale Power [pV2] [M (5D)] 1642.1 (1083.0) 29297 (4680.5) 912.1(479.7) 231.7 (169.5) o027t 44728 (5265.8) 5432.0 (4959.3) 1305.2 (981.8) 1426.2 (302710 0.024*
Relative Beta-Power [%] [MW (SD)] 50 (4.5) 2.0(2.0) 42 (4.1) 33 (3.0) 0466  4.4(25) 2.7(1.9) 11.8 (7.4) 2.4 (20.1) 0.004*
Relative Alpha-Power [%] [M (SD)] 16 (0.9) 1.7 (1.8) 89 (10.1) 1.8 (0.9) 0008  1.7(1.1) 24(1.7) 181 (10.7) 85 (8.1) 0.035*
Relative Theta-Power [%] [M {SD]] 6.1(2.9) 6.2(52) 12.2 (5.6) 85 (7.1) 0018*  6.7(42) 5.0(3.8) 144 (3.8) 83 (3.9) 0012*
Relative Delta-Power [%] [ M (5D]] 868 (7.5) 89.6(8.3) 740 (17.3) 86.0 (9.7) 0.019* 84,8 (7.1 89.2 (7.1) 54.5 (17.7) 9.6 (26.6) 0.003*
Spectral Edge Frequency [Hz] [M (SD]] 33 (3.9 2221 53 (4.9) 23 (2.1 0424 49(54) 2.7(1.8) 11.9 (59) 10.7 (84) 0.005*
Median Power Frequency [Hz] [M (5D)] 69 (8.7 46(61) 57 (5.3) 6.1 (5.1) 0341 27041 20(2.3) 63 (6.6) 78 (7.4) o030

LOC = Loss of consciousness; OF = intraoperative situation

Dominujici rytmus: delta
Neméni se v pribéhu anestezie...

LOC: lost of consciousness

...Musi byt pfitomen néjaky jiny mechanismus uc€inku anestetik na vzniku bezvédomi...

Clinical Neurophysiology 132 (2021) 2959-2964
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« 2-month-old, full-term, 4.5-kg infant with pyloric stenosis during laparoscopic
pyloromyotomy
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Pacienti s neurologickym onemocnénim

LA 4D &V 4

tim jsou nachylngjsi k burst suppressions pfi stejnych davkach Propofolu

Déti s opozdéenym psychomotorickym vyvojem nebo mozkovou obrnou jsou znamy
mensi potfebou volatilnich anestetik a potfebou nizsi davky propofolu k dosazeni
hypnotického stavu

www.anesthesia-analgesia.org July 2023 , Volume 137 , Number 1



http://www.anesthesia-analgesia.org

A B, 20
N 25 —~ 10
<20 2 320
€15 5 S 15 0
q:': 10 % = 10
3 o g _| -10
i 5 iC 5
0 0 -20
(o D 4
w w
5 5
iﬁ' 2|_ ‘a 2"
2 - e —
E NSNS NS EENSEEENEENEENESEE NN E
0 z T I : Om
15:40 16:00 16:20 16:40 11:40  12:00 1220 12:40  13:00
Time of day Dexmedetomidine (ug/Kg/Hr) Time of day
= Propofol (ug/mL)
--------- Remifentanil (ng/mL)
« 13-year-old, 49-kg NT girl with idiopathic  * 13-year-old, 54-kg girl with
scoliosis neuromuscular scoliosis, cerebral palsy,

global developmental delay, and seizures
controlled on antiepileptic drugs
(clobazam and levetiracetam)
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» 17-year-old, 49.6-kg girl with cerebral palsy, developmental delay presented with a
blocked ventriculo-peritoneal shunt raised intracranial pressure and poor Glasgow
Comma Scale (GCS) for emergency shunt revision

 After intubation, EEG showed burst suppression (A).
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Hemodynamicky nestabilni pacienti
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Posouzeni uc¢inku pri kombinaci anestetik
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Monitorace u proceduralni sedace
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Individual spectrograms of frontal EEG power from infants receiving sevoflurane anesthesia across
the first 3 y of life (D). High-frequency power is largely absent in 0- to 4-mo-old infants, but an

alpha/beta oscillation emerges around 9 mo that travels downward in peak frequency until around 1y
of age (C, D).
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A Prospective Study of Age-dependent Changes in Anesthesiology 2017; 127:293-306)
Propofol-induced Electroencephalogram Oscillations
in Children

Johanna M. Lee, A.B., Oluwaseun Akeju, M.D., M.M.Sc., Kristina Terzakis, Kara J. Pavone, B.S.,
Hao Deng, M.B.B.S., M.PH., Timothy T. Houle, Ph.D., Paul G. Firth, M.B., Ch.B.,
Erik S. Shank, M.D., Emery N. Brown, M.D., Ph.D., Patrick L. Purdon, Ph.D.
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Na zaver

Vztah mezi celkovou anestezii, mozkovymi funkcemi a mechanismem vzniku

bezvedomi je komplexni a neni jednoduché je predikovat jen na zakladé samotnych
vitalnich funkci.

Navic, existuji specifické skupiny pacientu, véetné téch s poruchou védomi a jinych
neuropsychiatrickych stavu, jez mohou mit nepredikovatelné potfeby anestetik.

EEG monitorace nam umoznuje presnéji titrovat anestetika a individualizovat péci
kazdému ditéeti v kazdém okamziku a zlepSovat tak bezpecnost anestezie.
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