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Jaky zpusob vedeni anestezie obvykle
volite pro kardiochirurgicky vykon?
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Kardioprotekce

* Ischemicky preconditioning (IPC)
* Anesteticky preconditioning (APC)
* \Vzdaleny ischemicky preconditioning (RIPC)

* Snizeni ischemicko-reperfuzniho poskozeni (myokard, ledviny, mozek)



Anesteticky preconditioning
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Inhalacni anestezie je lepsi

ANESTHESIOLOGY

Volatile Anesthetics
versus Propofol for
Cardiac Surgery with
Cardiopulmonary Bypass

Meta-analysis of Randomized Trials

Alice Bonanni, M.D., Alessio Signori, M.D., Ph.D.,
Cristiano Alicino, M.D., Ph.D., Irene Mannucci, M.D.,
Maria Antonietta Grasso, M.D., Luigi Martinelli, M.D.,
Giacomo Deferrari, M.D., Ph.D

Anesthesiology 2020, 132:1429-46

42 studii, 8000+ pacientu

1-yr mortality (5.5 vs. 6.8%; odds ratio, 0.76 [95% Cl,
0.60 to 0.96]; P = 0.023)

myocardial infarction (odds ratio, 0.60 [95% Cl, 0.39
to 0.92]; P=0.023)

cardiac troponin release (standardized mean
difference, -0.39 [95% Cl, -0.59 to -0.18], P = 0.0002)

need for inotropic medications (odds ratio, 0.40
[95% CI, 0.24 to 0.67]; P = 0.0004)

extubation time (standardized mean difference, -
0.35[95% Cl, -0.68 to -0.02]; P = 0.038)

higher cardiac index/output (standardized mean
difference, 0.70 [95% Cl, 0.37 to 1.04]; P < 0.0001)
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Original article Volatile Anesthetics versus Total Intravenous
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1. Journal of Cardiothoracic and Vascular

Anesthesia
Volume 37, Issue 11, November 2023, Pages 2176-2180

Méchanisms of Action of the Detrimental
Effects of Propofol on Survival

Yuki Kotani MD * T ¥ Alessandro Pruna MD !, Giovanni Landoni MD * T1 2 &

ONLINE LABORATORY INVESTIGATIONS

Cardioprotection by Humoral Factors Released After
Remote Ischemic Preconditioning Depends on
Anesthetic Regimen

Bunte, Sebastian MD"; Behmenburg, Friederike MD'; Eckelskemper, Franziska MD'; Mohr, Felix'; Stroethoff, Martin
MD'; Raupach, Annika PhD'; Heinen, André MD, PhDZ; Hollmann, Markus W. MD, PhD, DEAA3; Huhn, Ragnar MD,
PhD?

Author Information©

Critical Care Medicine 47(3):p e250-e255, March 2019. | DOI: 10.1097/CCM.0000000000003629

Propofol je nutné ZLO!

o8

* Propofol inhibuje neuralni a
humoralni signalni drahy a tim
inhibuje organove protektivni
pusobeni volatilnich anestetik
(APC, RIPC)
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Ale ani jejich zastancum studie
nevysly...
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Ale ani jejich zastancum studie
nevysly...

‘ ORIGINAL ARTICLE

Volatile Anesthetics versus Total Intravenous
Anesthesia for Cardiac Surgery
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Efekt je zavisly na davce - jsme ochotni
obetovat elektrickou aktivitu mozku?

3.1. Sevoflurane-induced preconditioning in vitro is dose-dependent

e Supraanestetické davky

In 51+1% of control slices (0.0 MAC) neuronal function recovered following 13-min

hypoxia and 30-min reoxygenation. Sevoflurane significantly and dose-dependently SEVOfI uranu m aJ |, | e p§|,
increased the degree of neuronal function as 55+3%, 63+3%, and 72+2% of slices exhibited ,
recovery of neuronal function after preconditioning with 1.0, 2.0 and 3.0 MAC VYS | e d ky

sevoflurane, respectively (Fig. 1).
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Dose dependent - jsme ochotni
obetovat elektrickou aktivitu mozku?

* Pfi monitoraci hloubky anestezie s cilem BIS 40-60 se benefit
nepodarilo prokazat

Sevoflurane-Remifentanil Versus Propofol-Remifentanil Anesthesia at a Similar
Bispectral Level for Off-Pump Coronary Artery Surgery: No Evidence of
Reduced Myocardial Ischemia

Jean Dominique Law-Koune, MD,* Catherine Raynaud, MD,* Mgai Liu, MD,* Claude Dubois, MD,t
Mauro Romano, MD,T and Marc Fischler, MD*

Objective: Sevoflurane could decrease myocardial isch-
amic injury in patients undergoing off-pump coronary artery
bypass surgery. This study was designed to compare post-
operative troponin | (cTnl) concentrations after sevoflurane-
remifentanil versus propofol-remifentanil anesthesia.

Deasign: Prospective, randomized single-blind clinical
study.

Setting: University hospital.

Participants: Eighteen patients.

Interventions: General anesthesia was conducted with
sevoflurane-remifentanil (n = 9) or propofol-remifentanil
(n = 9). Administration of sevoflurane and propofol was
adjusted to maintain the bispectral index (BIS) between 40
and 60.

Measuraments and Main Results: Groups were compara-
ble regarding the patients’ characteristics. The objective of
BIS was maintained in both groups except during the period
of coronary artery grafts [p < 0.001) when the BIS number in
the propofol group fell below 40 and was significantly lower
than in the sevoflurane group. Intracperative hemodynamic

variables were similar between groups. No patient required
cardiopulmonary bypass. Need for inotropic and vasoactive
support during the first graft was not necessary in the
propofol group and occurred in 4 patients in the sevoflurane
group (not significant). During the second graft, 2 patients in
the propofol group and 3 in the sevoflurane group needed
hemodynamic support. Postoperative hemodynamic wari-
ables were comparable between groups. Areas under the
curve of postoperative increases in ¢Tnl wera 27.0 = 386
and 17.4 = 14.6 ng/mL/hour in the sevoflurane and propofol
groups, respectively (not significant).

Conelusion: This study does not support cardioprotective
effects of sevoflurane. The particularly short total curmula-
tive duration of ischemia and the relatively low adminis-
tered end-tidal sevoflurane concentrations may explain this
result.
© 2006 Elsevier lnc. All rights resarved.

KEY WORDS: off-pump coronary bypass surgery, ischemia,
volatile, sewvoflurane, intravenous, propofol. monitoring,
bispectral index
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Advance Access publication 23 June 2010 - doi:10.1093/bja/aeq111 )| [
CARDIOVASCULAR

Influence of propofol-opioid vs isoflurane-opioid
anaesthesia on postoperative troponin release in patients
undergoing coronary artery bypass grafting'

S. Flier*, J. Post, A. N. Concepcion, T. H. Kappen, C. J. Kalkman and W. F. Buhre

Division of Perioperative Care and Emergency Medicine, Department of Anaesthesiology, University Medical Center Utrecht, Mailstop
Q 04.2.313, PO Box 85500, 3508 GA Utrecht, The Netherlands

* Corresponding author. E-mail: s.flier@umcutrecht.nl



Jak velky vyznam podle vas ma myokardialni
preconditioning volatilnimi anestetiky v realné klinické
praxi?

@D The Slido app must be installed on every computer you’re presenting from







MAC neni kontrola, MAC je prani...

Definition of MAC

MAC is defined as the minimum alveolar concentration of an inhaled anesthetic at 1 atmosphere pressure in 100% oxygen
equilibrium, at which 50% of patients do not exhibit purposeful movement in response to a standardized noxious stimulus, such
as a surgical skin incision.

Concentration of anesthetics

1Atm or 760 mm HG
100% oxygen




~.Mind ALL the gaps”

1. Uvod do anestezie
— Intravenozni uvod, pak prepnuti na plyn
—> prvni rizikové obdobi — propad mezi efekty

2. Zac;étek mimotélniho obéhu (IA off - IV
on
!Expo;ent’gial decayi — Po pF?C,hOdU Nna M,O Vypl'ném,evp| n
1 NEHETon agen e vorat — Dochazi k pozvolné atenuaci ucinku 1A
ISe In voiatlie 4 4 7
o —> druhd mezera — nastup propofolu nemusi
byt okamZity

T . Po ukonceni MO (IV off 5 IA on) .
‘Mind the gap’ Al s — Znovu zapiname plyn, ale jeho nastup je
potential prevent AAGA OpOidén\l/
—> treti prechod, opét potencialni ,,gap”

4. Preklad na JIP (IA off > IV on{1

— Odpojeni od dychaciho okruhu, navrat k
o propofolu

R SO = Ctvrté rizikové obdobi

Depth of anaesthesia ‘gap’

Anaesthetic effect (arbitrary units)
W




Pouziti 1A na mimotelnim obehu -
vime, co viastne delame?

* Vime, jaky oxygenator pouzivame?
* Polypropylen x polymethylpenten
* U nékterych (napr. Eurosets) neni pouziti IA vibec v navodu

* Prochazi IA skutecné oxygenatorem?
* Propustnost se lisi podle materialu a teploty
* Inspirace # koncentrace v krvi

* Mérime koncentraci |A za oxygenatorem?




Neni ET control na pumpu..
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TIVU lze delat pacientovi na miru

* Koncentrace, na které pacient ztrati vedomi (C_)se +- rovna
koncentraci, pri které se probudi (rozdil max 0,25 ug/ml, Cl 95%)

Propofol TCI

[Propofol] T0mg /1 mL

o/ml 7.
(ug/ml) > e a % 16,00 mcgiml

139,0 mg & 1,221 mégimt

0-

LOC ROC

Liu SH, Tian M. Factors affecting recovery from anaesthesia with propofol-remifentanil target-controlled infusion in laparoscopic
surgery. J Int Med Res. 2017 Jun;45(3):1007-1014. doi: 10.1177/0300060517705539. Epub 2017 May 23. PMID: 28534702;
PMCID: PMC5536417.



Nic neni dokonale

* MAC — 1965 — Eger et al.
* EtAC — elementarni soucast kazdého anesteziologického pristroje
* BIS —silné doporucen pro monitoraci pri TIVA

British Journal of Anaesthesia
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cardiac or noncardiac surgery: a systematic ~ Anesthesia Awareness and the Bispectral Index

review and meta-analysis of randomised Authors: Michael S. Avidan, M.B., B.Ch., Lini Zhang, M.D., Beth A. Burnside, B.A., Kevin J. Finkel, M.D., Adam C.
Contl‘olled tl‘ials Searleman, B.S., Jacqueline A. Selvidge, B.S., Leif Saager, M.D., +5 , and Alex S. Evers, M.D. Author Info & Affiliations
Thomas payne 12 2 B, Hannah Braithwaite % Tim MeCulloch 2, Michal paleologos Published March 13, 2008 | N Engl | Med 2008;358:1097-1108 | DOI: 10.1056/NEJM0a0707361 | YOL. 358 NO. 1
Charlotte Johnstone 2, Jordan Wehrman *, Jennifer Taylor !, John Loadsman ' 2, Andy Y. Wang 23, prﬂgh_t@ 2008

Robert D. Sanders 124° & &







POCD - inhalacCni anestezie

g

Kaohsiung Journal of . =S » =
Medical Sciences e KIMS

* Lepsi neuroprotekce u

ORGINALARTICLE 6 Openiccess @ ® @ © inhalacnich anestetik koreluje s
Cognitive function and delirium following sevoflurane or V{/S | ed ke m meta-ana I\,/Z

propofol anesthesia for valve replacement surgery: A

multicenter randomized controlled trial ° Krat§|' pObyt na ICU

Guang-You Duan, Zhen-Xin Duan, Hong Chen, Feng Chen, Fang Chen, Zhi-Yong Du, Li-Yong Chen,
Kai-Zhi Lu, Zhi-Yi Zuo, Hong Li %«

* Kratsi hospitalizace

First published: 10 November 2022 | https://doi.org/10.1002/kjm2.12618 | Citations: 11

BM) Open Comparison of the cerebroprotective
effect of inhalation anaesthesia and total
intravenous anaesthesia in patients
undergoing cardiac surgery with
cardiopulmonary bypass: a systematic
review and meta-analysis

Feng Chen,' Guangyou Duan,' Zhuoxi Wu," Zhiyi Zuo,? Hong Li'



Kez by to bylo tak jednoduche

* Nekonzistentni vysledky Opertion mods
Intraoperative hypotension
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Preoperative Period: mild or major NCD (pre-operative)
Surgery to discharge: Post-Operative Delirium (POD)
Discharge to 30 days:

30 days to 1 year: mild or major NCD (post-operative)
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Propofol snizuje neuroinflamaci

Original Article

Comparison of effects of propofol versus sevoflurane for patients
undergoing cardiopulmonary bypass cardiac surgery
Shaogun Tang', Wei Huang?, Kun Zhang', Wei Chen*, Tao Xie’

ABSTRACT

Objective: To compare the effects of propofol versus sevoflurane on the outcomes of patients undergoing
cardiac surgery with cardiopulmonary bypass (CPB).

Methods: A total of 110 patients undergoing cardiac surgery with CPB in our hospital from January 2015 to
June 2017 were randomly divided into 2 groups (n=55): Group A, in which anesthesia was maintained with
sevoflurane, and Group B, in which anesthesia was maintained with propofol. The MMSE score before and
after operation, perioperative laboratory index, incidence of postoperative cognitive dysfunction (POCD)
and incidence of adverse events between the two groups were compared.

Results: The MMSE score was significantly higher in Group B than in Group A after anesthesia (p<0.05).
Serum levels of the brain injury markers neuron-specific enolase, 51008 and matrix metalloproteinase 9
were significantly lower in Group B than in Group A (p<0.05). POCD incidence at 12 hour and 24 hour after
operation was significantly lower in Group B than in Group A (p<0.05). There were no significant differences
in the incidence of low cardiac output and thoracotomy bleeding between two groups.

Conclusion: Compared with sevoflurane, the use of propofol during cardiac surgery with CPB can efficiently
improve postoperative cognitive function without increasing the risk of adverse reactions.

KEYWORDS: Propofol, Sevoflurane, Cardiopulmonary bypass, Cardiac surgery.

doi: https://doi.org/10.12669/pjms. 35.4.1279

How to cite this:
Tang S, Huang W, Zhang K, Chen W, Xie T. Comparison of effects of propefol versus sevoflurane for patients undergoing cardiopulmenary
bypass cardiac surgery. Pak J Med Sci. 2019;35{4):1072-1075. doi: https://doi.erg/ 10. 12669/ pjms.35.4. 1279

This s an Open Access article distributed under the terms of the Creative Commans Attribution License {http:/fcreativecommons. org/licenses,/ by/ 3.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the orginal wark is properly cited.

Zhao et al. journal of Cardiothoracic Surgery  (2025) 20:54 Journal of Cardiothoracic
https//doiorg/10.1186/513019-024-03327-0 Surgery
RESEARCH Open Access

. . ®
Sevoflurane versus propofol on immediate =]

postoperative cognitive dysfunction

in patients undergoing cardiac surgery under
cardiopulmonary bypass: a comparative
analysis

Ma Zhao', Rui Qin', Bin Liu' and Dongmei Zhang"”

Abstract

Objective This study aims to compare the effects of sevoflurane (SEV) and propofol (PRO) on postoperative cognitive
dysfunction (POCD) in patients undergoing cardiac surgery (CS) under cardiopulmaonary bypass (CPB), with a facus on
evaluating the efficacy of these anesthetic agents in preventing POCD.

Methods A total of 113 patients undergoing CS with CPB were grouped inta two: PRO group (n=58) and SEV group
(n=55). Baseline data, anesthesia effects (CPB duration, anesthesia time, respiratory recovery time, and anesthesia
recovery time), Montreal Cognitive Assessment (MoCA) scores, POCD incidence, neurological function markers (NSE,
5-100B, MMP3), and serum inflammatory markers (IL-6, IL-8, TNF-a) were analyzed. The study was conducted between
March 2018 and May 2021.

Results The PRO group showed significantly shorter anesthesia time (P<0.05), respiratory recovery time (P< 0.05),
and anesthesia recovery time (P < 0.05) compared to the SEV group. The postoperative MoCA score in the PRO group
reduced markedly compared with the baseline, but still higher than that in the SEV group (P < 0.05). The incidence

of POCD was significantly lower in the PRO group (5.17% vs. 27.27%, P=0.001). The levels of NSE, 5-100[, MMP3, IL-6,
IL-8, and TNF-a were significantly elevated compared to baseline values, but still lower than those in the SEV group
(P<0.05 for all comparisons).

Conclusion PRC is more effective than SEV in preventing POCD in patients undergoing CS with CPB. It provides
superior anesthetic effects and offers better protection against neuronal damage and serum inflammation compared
to SEV.

Clinical trial number Mot applicable.

Keywords Cardiac surgery, Cardiopulmanary bypass, Sevoflurane, Propofol, Cognitive dysfunction, Postoperative
cognitive complications, Neuropsychological tests



PND a hloubka anestezie

v kardioanestezii nemeérime, jestli je EEG izoelektrické, ale jak dlouho
* |zoelektrické EEG >100 min = ™ vyskyt deliria

Soehle et ol. BMC Anesthesiology (2015) 1561
DOt 10.1186/512871-015-0051-7

BMC

Anesthesiology
RESEARCH ARTICLE Open Access

Intraoperative burst suppression is associated
with postoperative delirium following cardiac
surgery: a prospective, observational study

EJ A Eur J Anaesthesiol 2024; 41:81-108

Update of the European Society of Anaesthesiology and

Intensive Care Medicine evidence-based and consensus-
based guideline on postoperative delirium in adult patients

Quality of the Strength of
Recommendation 5.1 evidence recommendation
We suggest Index-based Low Weak

EEG-monitoring depth of
anaesthesia guidance to
decrease the risk of POD.




TIVA = monitorace EEG?




TIVA = monitorace EEG!
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Pro and Con
Total Intravenous Anesthesia Is Preferred Over )

Volatile Agents in Cardiac Surgery
Alan M. Smeltz, MD, FASE . Ricardo A. Serrano, MD., FASA

University aof Nerth Caroling Schood of Medicine, Chapel Hill, NC
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