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« Doporuc¢eny monitoring v prubéhu CA
« Co je k dispozici, co zvolit?

* Klinika — zvladnu to i bez monitorace?
« Kazuistika
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Doporuceni k monitoraci
v prubéhu anestezie

ZASADY BEZPECNE ANESTEZIOLOGICKE PECE
DOPORUCENY POSTUP

Adamus M., Cvachovec K., Cerny V., Herold 1., Horac¢ek M., Mach D., Rogozov V., Sevéik
P., Stoura& P., Sturma J., Vymazal T.

Jména autorii jsou uvadéna v abecednim pofadi, podil jednotlivych autorti je uveden na konci
prace.

Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny (CSARIM) CLS JEP
Doporuceny postup byl schvalen na jednani vyboru CSARIM dne 6.12.2017
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Guidelines

Recommendations for standards of monitoring during
anaesthesia and recovery 2021
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Monitoring pEEG - proc?

* |ndikator efektu anestetik
* Shnizeni rizika nezadoucich ucinku
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Monitoring pEEG - cim?

- [
consciousness during sevoflurane anesthesia

A systematic review and meta-analysis
Tao Liang, MD?, Fan Wu, MD®, Baoguo Wang, MD?, Feng Mu, BS®~



Monitoring pEEG - kdy?

 TIVA+NMBa
* Rizikovy pacient
« Kazdy pacient...?
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Table 4. Anesthetic Variables and Isoelectric Events

Isoelectric EEG

Generalized Linear Mixed-effect
Model/Linear Mixed-effect Model

Overall No Yes
n =648 n = 442 n = 206 Effect Estimate (95% CI) PValue
Midazolam premedication [6] 119 (199%) 7T (B65%) 42 (35%) 1.08 (0.66 to 1.77) 0.754
Sevoflurane induction 387 (B09%) 251 (65%:) 136 (35%) 1.41 (0.88 to 2.21) 0.151
Propaofol IV induction 260 (40%) 190 (73%) 70 (27 %) Reference
Propofol bolus after sevoflurane induction 160 (41%) 85 (53%) 75 (47%:) 2.92(1.78 to 4.79) < 0.001
Mo propofol bolus after sevoflurane induction 226 (59%) 165 (73%) 61 (27%) Reference
Propofol bolus dose for IV induction (ma/kg) 3.37 (1.20) 3.31 (1.17) 3.52 (1.27) 0.16 (—0.16 to 0.49) 0.321
ETT airway 452 (70%) 293 (65%) 159 (35%) 1.78 (1.16 to 2.73) 0.008
Laryngeal mask airway 193 (30%) 148 (77%) 45 (23%) Reference
Muscular relaxant to intubate [2] 423 (BB6%) 301 (F1%) 122 (29%) 0.67 (0.46 to 0.99) 0.046
Regional anesthesia [3] 259 (40%) 166 (64%) 93 (36%:) 1.21 (0.82 to 1.78) 0.33
Opioids [1] 527 (82%) 369 (70%) 158 (30%) 0.72(0.45 10 1.14) 0161
Sevoflurane maintenance 359 (55%) 235 (66%) 124 (34%:) 1.3(0.92 to 1.84) 0,137
Propofol maintenance 289 (45%) 207 (72%) 82 (28%) Reference
Expired sevoflurane concentration (%) preincision 2.4(0.8) 2.3(0.7) 2.6 (0.9) 0.2 (0.1 to 0.4) 0.005
Expired sevoflurane concentration (%) surgical maintenance 2.3 (0.7) 2.3 (0.6) 2.5(0.7) 0.2 (0.1 to 0.3) 0.002
Systolic arterial pressure mmHg preincision 85 (15) a7 (15) 81(15) —5.1 (7.5 to —2.6) < 0.001
Systolic arterial pressure surgical maintenance 85 (16) 88 (158) T9(15) —7.0 (9.6 to —4.4) < 0.001
MAP mmHg preincision 59 (12) 61 (11) 56 (12) —4.1 (—6.1 to -2.1) < 0.001
MAP surgical maintenance 59 (12) 61 (12) 54 (11) 5.3 (7.3 t0-3.3) < 0.001

Presented as number, percentage of patients (%), or mean (SD). [x] represents number of missing values. Use of midazolam premedication, muscular relaxant to intubate, regional
anesthesia, and opioids were compared to without use as reference. The effect estimate is odds ratio for categorical variables, mean difference for normally distributed continuous

variables, and relative mean difference for non-normal continuous variables.

EEG, electroencephalography; ETT, endotracheal tube; IV, intravenous; MAP, mean arterial pressure.
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Mohu se probudit béehem operace?



Carol Weihrer

~Anesthesia Awareness Campaign

"1 realized | was awake and the surgery had just started.”™



Kazuistika 1

Zena, 50 let, ASA I, operace pravého ramene v CA s interskalenickym
blokem

anestezie vedena kontinualné propofolem a remifentanilem, pro intubaci
atrakurium

monitorace hloubky CA pomoci BIS

10 min po incizi - BIS 65 — zvySeni propofolu na 3 ug/ml — BIS 45

po chvili opét BIS 65 — 90 (bez hemodynamickych zmén) — propofol 1
na 6 ug/ml, BIS stale 90

po nékolika minutach 1 TF z 66 na 110/min, STK 1 z 105 na 170 mmHg
zahajeno podavani inhalacnich anestetik, BIS | 35

zjisténo paravenozni podani anestetik



Kazuistika 2

-  muz 40 let, ASA |, operace bederni patere

- standardni monitorace vCetné monitorace BIS

- uvod do CAiv propofol 2,5 mg/kg, remifentanil 1ug/kg, rocuronium 0,6
mg/kg — 1,5 min po podani BIS 30, postupnée roste na 70

-  pfi orotrachealni intubaci BIS 68

- pointubaci TF 1 ze 77 na 113/min, STK 1 ze 119 na 160 mmHg

- po operaci pacient referuje o intubaci, popisuje ji jako nepfijemnou
udalost, na dalSi udalosti béhem operace nevzpomina



» typické klinické situace, ve kterych muze dojit
k bdélosti behem celkoveé anestezie

e ani jeden z pacientu zpo€atku nevykazoval
hemodynamickou reakci pri nedostatecné

hloubce anestezie




Peroperacni procitnuti

- procitnuti v pribéhu CA se vzpominkami

- incidence 0,1-0,4 %

- vétSina pfipadu diky nedostateéné hloubce CA

- uvédoméni a zapamatovani nesouvisi pouze s absolutni urovni BIS,
ale také s dobou trvani zvySeného BIS

abusus drog a alkoholu polytraumata TIVA

uzivani opioidl cisarsky fez Kombinace oxid dusny + opioidy

nizka kardiovaskularni rezerva kardiochirurgie redukované davky anestetika pfi pouziti relaxancia
ASAIV -V

¥






Take home message

 Monitorace hloubky CA zvySuje bezpecCnost anestezie

* Pokud to pristrojové vybaveni pracovisté umoznuje, vhodné
meérit u kazdého pacienta

* Monitorovat hloubku CA zvlaste pri pouziti TIVA
v kombinaci s pouzitim svalovych relaxancii
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Dekujeme
Za pozornost
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