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ProcC ja, proc ERAS

» 38 let, 13 let ve FNHK, kardio-anesteziolog
e 3 déti

e Zavodni cyklistika, lyzovani, stolni tenis, triatlon

-> Velky zajem o prehabilitaci )



Proc ERAS, proc ja

Azienda Ospedaliero
Universitaria delle
Marche

Universitatsklinikum
Hamburg-Eppendorf

Fakultni nemocnice
Hradec Kralove




Llery
Usen Os¢; N
@

1. ERAS klinika T Homg,,,
(Centres of Excellence 2025)

* Implementacni program + audit
(ERAS Interactive Audit Systém — EIAS)

- multidisciplinarni protokol
- vSichni ¢lenové musi projit 10-mes. skolenim
- vysoké procento plnéni
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Enhanced Recovery After Surgery Society Recommen-
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ERAS cile

Zkraceni doby hospitalizace (30-50%)

Snizeni pocCtu pooperacnich komplikaci (30%)

Casny navrat k b&Znému Zivotu

Snizeni nakladl na zdravotni pédi
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Enhanced recovery after minimally invasive heart valve surgery: Early and
midterm outcomes™

Paolo Berretta™ , Veronica De Angelis”, Jacopo Alfonsi”, Michele D. Pierri”,
Pietro Giorgio Malvindi °, Hossein M. Zahedi ', Christopher Munch *, Marco Di Eusanio

* Cardiac Surgery Unit, Lancisi Cardiovascular Center, Polytechnic University of Marche, Via Conea 71, 60126 Ancona, ltaly
* Cardiac Anaesthesia and Intensive Care Unit, Lancisi Cardiovascular Center, Via Conca 71, 60126 Ancona, Imiy

A co rikaji studie

-1 den
- 6h

* Doba hospitalizace
* Snize délky pobytu na ICU

* Snizeni vyskytu pooperacni FIS

57 x 34 pacient

ORIGINAL RESEARCH

OUTCOMES AND QUALITY

Prehabilitation in Patients Undergoing R
Cardiac Procedures

A Systematic Review and Meta-Analysis

Carolin Steinmetz, PuD,” Phuc Thien Tran, PuD,”" Stephanie Heinemann, PuD,” Daniel Arroyo-Ariza, ™D,

Jane Jurayj, MD," Nicole B. Katz, MD,"* Johanneke Hartog, PrD," Thomas Schmidt, PuD," Bart Scheenstra, MD,
Hermioni L. Amonoo, MD, MPH,""" Elizabeth N. Madva, MD,”* Jason Z. Qu, MD,” Oluwaseun Akeju, MD,
Jeffery C. Huffman, MD,”* Ingo Kutschka, MD, MBA,*' Christoph Herrmann-Lingen, MD,"* Julie K. Silver, MD,’

Christine A.F. von Arnim, MD," Anna Lee, PuD," Christian Rover, PuD," Christopher M. Celano, MD, "
Monika Sadlonova, MD, """ the Cardiac Prehabilitati

ABSTRACT

BACKGROUND Evidence supporting prehabilitation before cardiac procedures is growing, but the efficacy of different

jon Network

components remains unclear.

OBJECTIVES The primary aim was to assess the efficacy of prehabilitation on clinical outcomes based on recent
randomized controlled trials (RCTs). The secondary aim was to identify effective intervention and which patient
subgroups benefit most.

METHODS We searched Medline, Web of Science, PsycINFO, Embase, Scopus, and Cochrane Central Register of
Controlled Trials Library for RCTs comparing prehabilitation with standard care in cardiac patients up to August 2024.
Trials were screened by 2 reviewers and meta-analyses were performed using random-effects models.

RESULTS Forty-four RCTs including 3,925 patients were identified. Prehabilitation improved preprocedural functional
capacity (6-minute walk distance) and recovery (in-hospital length of stay, intensive care unit stay, and occurrence of
postprocedural pneumonia). Six trials (n — 600) showad improved 6-minute walk distance (mean difference [MD]
68.87 m; 95% Cl: 12.76-124.98 m; P = 0.020). In 18 studies (n =1,568), length of stay was shorter (MD -0.95 days;
959% CI: 1.7 to ~0.13 days; P — 0.026) and meta-regression showed greater effect in studies including more women
(P = 0.015). In 16 trials (n = 1,149), intensive care unit stay was reduced (MD —6.03 hours; 95% CI: -12.01

ta ~0.06 hours; P = 0.048). In 5 studies (n = 729), postprocedural pneumonia occurred less frequently (OR: 0.33;
95% Cl: 0.15-0.72; P = 0.017). The analysis revealed substantial heterogeneity and risk of bias. Analysis of specific
components showed no consistent effects

CONCLUSIONS Prehabilitation before cardiac procedures may enhance prepracedural functional capacity and

postprocedural recovery, particularly in women. Further multicenter studies are needed. (JACC Adv. 2026:5:102587)
© 2026 The Authors. Published by Elsevier an behalf of the American College of Cardiology Foundation. Thisis an open
access article under the €C BY license (nttp:/,

creativecommons.orgicenses/by/4.0,
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Effect of Enhanced Recovery After Surgery (ERAS)
Implementation on Postoperative Atrial Fibrillation in

Cardiac Surgery

Romain Niessen '-*, Valentina Rancati 2, Mario Verdugo-Marchese *, Ziyad Gunga %, Anna Nowacka *,
Valentine Melly *, Christophe Abellan ', Karima Alouazen ', Tamila Abdurashidova *, Caroline Botteau *,
Matthias Kirsch *5 and Zied Ltaief !
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A potrebujeme je?

The Austrian Oak




Meéreni sily stisku

- biomarker biologického veku a kfrehkosti (fraility)

Fountotos et al.
Handgrip Strength in Cardiac Surgery
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Figure 1. Postoperative outcomes according to handgrip strength
(HGS) cutoff. Based on HGS cutoffs of 26 kg in men and 16 kg in
women. *P < 0.01. Bar height represents incidence of outcomes.
LOS, length of stay; OR, adjusted odds ratio (95% confidence interval).




Associations of Muscle Mass and Strength

S I,la d O ln I,c h ko n é eti n with All-Cause Mortality among

e Test sily DKK - STS test
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US Older Adults

1l Normativni tabulka (pocet vstanuti za 30 sekund)

Vékova skupina ¢ ZENY (pramérny pocet) &5 MUZI (pramérny poéet)
60 - 64 let 12az17 14 az19

65 - 69 let Maz16 12az18

70 - 74 let 10 az15 12az17

75 -79 let 10 az 14 Maz17

80 - 84 let 9az14 10az15

85 -89 let 8az13 8az14

90 - 94 let 4az 7T az12

U miadsich rocnikd (pod 60 let) by zdravy clovék mél bez problému zvladnout vice nez 17
az 20 opakovani.




Observational Study > Gerontology. 2016;62(2):138-49. doi: 10.1159/000441029.

ProC je sila dolnich koncetin absolutné
 klicova?

Epub 2015 Nov 10.

Kicking Back Cognitive Ageing: Leg Power Predicts
Cognitive Ageing after Ten Years in Older Female

Jak se to projevilo?

Magnetickd rezonance
mozku ukdzala rozdily v:

* objemu Sedé hmoty
» aktivité mozku
* funkci motorickeé klry

Silnéjsi nohy = mladsi mozek?

Vyssi sila dolnich konc¢etin u zen souvisi
s pomalejsim starnutim mozku
a zachovdanim kognitivnich funkci. E !

- svaly na nohou jsou nejvétsi zasobarnou bilkovin v lidském

tele

Twins
Claire J Steves 1, Mitul M Mehta, Stephen H D Jackson, Tim D Spector

Affiliations + expand
PMID: 26551663 PMCID: PMC4789972 DOI: 10.1159/000441029 #

V desetileté studii
jednovagjeénych dvojcat
méla sestra s vyssi silou
dolnich koncetin lepsi
kognitivni vgkon.

Stejné DNA, jinyg vysledek.
Rozdil? Svaly!

Kazdych 40 wattlu navic
ve svaloveé sile nohou
znamenalo o 18 % nizsi
kognitivni starnuti.

A konkrétni Cisla?

Mozek zen s lepsi
kondici ukazoval
hodnoty o 3,3 roku
miladsiho ¢cloveka.




Review > J Cardiothorac Vasc Anesth. 2018 Apr;32(2):762-770.

doi: 10.1053/j.jvca.2017.07.024. Epub 2017 Jul 24.
» Nutrients. 2024 Oct 28;16(21):3665. doi: 10.3390/nul6213665

Phosphocreatine in Cardiac Surgery Patients: A
Meta-Analysis of Randomized Controlled Trials

Effects of Creatine Supplementation and Resistance Training on Muscle
Strength Gains in Adults <50 Years of Age: A Systematic Review and Meta-

Analysis
Fang Mingxing ', Giovanni Landoni 2, Alberto Zangrillo 2, Fabrizio Monaco 2,
Vladimir V Lomivorotov 4, Cao Hui 7, Maxim Novikov ®, Valery Nepomniashchikh 4 Ziyu Wang ', Bopeng Qiu >', Ruoling Li %, Yunzhi Han 3, Carl Petersen *, Shuting Liu 2, Yinkai Zhang >, Chang Liu
Evgeny Fominskiy 6 5", Darren G Candow 7, Juan Del Coso ®"
Affiliations + expand Editor: Alaa El-Din A Bekhit L
y Tall Guy : 1 Month
PMID: 29409711 DOI: 10.1053/].JVC3-2017-07-024 (24 » Author information » Article notes » Copyright and Licend

PMCID: PMC11547435 PMID: 39519498

> EF
Vv davky vazopresoru,

¥ nizsi vyskyt arytmii Creatine and Perioperative Brain Health (CREATE)

ClinicalTrials.gov ID © NCT07310043 D e li ri u m 1

Sponsor @ Massachusetts General Hospital
Information provided by @ Susana Vacas, MD, PhD, Massachusetts General Hospital (Responsible Party)

Last Update Posted @ 2026-08-10
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A jak to celé udelat?

Journal of rﬁ’“\
Clinical Medicine HD\I}l

Article

Telemedicine/Telerehabilitation to Expand Enhanced Recovery
After Surgery Interventions in Minimally Invasive Mitral
Valve Surgery

Pietro Giorgio Malvindi *, Maria Gabriella Ceravolo 2, Marianna Capecci 2, Stefania Balestra 3,
Emanuela Cini *", Antonia Antoniello *", Lucia Pepa 5, Antonella Carbonetti 3, Maurizio Ricci 3, Paolo Berretta !,
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3 Rehabilitation Unit, Azienda Ospedaliero Universitaria delle Marche, 60126 Ancona, Italy;
emanuela.cini@ospedaliriuniti. marche.it (E.C.)

*  Department of Experimental and Clinical Medicine, Polytechnic University of Marche, 60126 Ancona, Italy;
a.antoniello@outlook.it

3  Department of Information Engineering, Polytechnic University of Marche, 60121 Ancona, Italy

&  Unit of Clinical Psychiatry, Department of Clinical Neurosciences, Azienda Ospedaliero Universitaria delle
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Analgezie

* Cil: snizit davky sufentanilu - Dech.tlum
- Sval. Rigidita

 Jak: Multimodalni anestezie, (OFA) - Nevolnost

* PROC?

- imunomodulaéni Uginky: y-receptory jsou i na povrchu imunitnich bb.
- inhibice NK bb. (klicova soucast v boji proti viriim)
- potladeni fce T-Ly a makrofagu (omezeni schopnosti fce fagocytozy)
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1. Periferni nervove blokady hrudni steny

> Reg Anesth Pain Med. 2026 Jun 25:rapm-2026-107773. doi: 10.1136/rapm-2026-107773. ¢ Kter -

Online ahead of print. te a an lg t’ck .
° ° ° o Chn’ka nab e -

Analgesic efficacy of locoregional anesthesia nejvets; b 1Zj

techniques in cardiac surgery: a systematic review €nefit >

and network meta-analysis of randomized trials

Maxime Dejaegere !, Jules Vandepitte ', Jef Van den Eynde 2, Steve Copp{—— o0 NECK. SUDDENLY
Wouter Oosterlinck 2 3, Steffen Rex ' 2, Danny Feike Hoogma 4 2 FEELS BETTER:

Affiliations + expand
PMID: 42350062 DOI: 10.1136/rapm-2026-107773 #




1. Spinalni analgezie
* Nejvétsi benefit stran spotieby opioidu
* Nejlepsi vysledky v skdrovacich systémech
* (Hydrofilni morfin)

2. Hrudni epiduralni analgezie

* Jedina metoda, ktera vedla k signifikantnimu snizeni doby
hospitalizace

3. ESPB

» Také signifikantné sniZzuje mnoZstvi podanych opioidu, ale méné
nez 1
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SUCRA value

ey . e
0 0.2 04 06 08 1

Control IT ESPB PIPB ICNB LIA TEA SAPB PVB PSP P

24h opioid consumption 0.588 0.543 0.475 _ 0.448 NA NA

VAS Oh atrest 0.556 NA 0.391 NA 0.389 - 0.383

VAS 2h atrest 0.454 0.481 NA 0.471 NA

VAS 6h atrest 0.492 0.607 0.588 _ %

VAS 12hatrest 0.352 0.577 0.456 0.549 0.603

VAS 24h atrest 0.548 0.537 0.600 0.572 0.493 NA

Time to first rescue analgesia 0.517 0.568 NA NA
ICU length of stay 0.391 0.372 0.541 0.486 0.579

Hospital length of stay 0.606 0.564 0.586 NA 0.521




9816 pacientu

No major block -
related complications
were reported




Ceska spolegnost anesteziologie, resuscitace a intenzivni mediciny
CLS JEP

DOPORUéEl\]i PRO Ll@(":BI; TOXICKE REAKCE PO
PODANI LOKALNICH ANESTETIK &

SMOFlipid 20%
Pracovni skupina Emulsion for infusion

1000 ml contains: Soya-bean oil, refined 60g,  Donotstoeds
Triglycerides, medium-chain 60 g, Olive oil, refined Do notieék

Cvachovec Karel 50 g, Fish oil, rich in omega-3-acids 30 g, all-rac-  The confenisié
Cerny Vladimir - i i ]
Doleal David Local Plain With epinephrine
Herold Ivan anesthetic Maximum Maximum Maximum Maximum
Horacek Michal dose dose dose dose
Kiikava Ivo
Sevcik Pavel Bupivacaine 2 mg-kg™! 175 mg Imgkg'  225mg

Levobupivacaine 2 mg-kg™ 200 mg 3 mg-kg! 225 mg
Lidocaine 5 mg-kg™! 350 mg 7 mg-kg™' 500 mg

Mepivacaine 5 mg-kg™! 350 mg 7 mg-kg™! 500 mg

Ropivacaine 3 mg-kg™ 200 mg 3 mg-kg™ 250 mg
Prilocaine 6 mg-kg”! 400 mg 8 mg-kg™ 600 =




Paravertebralni blokada

ol

 Pred/ po
* Mimo misto op. rany

* Vysoce efektivni
(ma zkusenost)

—
 Rotace na bok

« Casové i technicky naroéna
metoda

* Viceetazovy pristup
* Rizikovost (pleura, krvaceni)
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Erector spinae plane blok

20-05-2021
erve 12538

Pred / po

Mimo misto op. rany

Jednoduché provedeni

Rotace na bok

* efektivita ?

(nepokryva predni misni
veétve)

NYSORA AF




Serratus anterior plane blok

ol

* Jednoduché provedeni
* Supinni poloha
* bezpecny

» Cist& somaticky blok

e Zasahuje do op. rany

- Pomalejsi nastup
- DelSi trvani

Sub-Serratous Plane Block

2%

posterior
branch of LCN

- Rychlejsi nastup
- kratsi trvani

LA in Sub-Serratus Plane

lateral
cutaneous
branch

LA in Supra-Serratus Plane
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10-15ml 0,25% levobupivacain = PECS + 20ml 0,25 % levobupivacain Serratus




A co se sternotomii (ministernotomii)?

* Parasternalni blok
A) povrchova varianta
- mezi m.pect.maj. a mezizeberni svaly

B) hluboka varianta (transversus thoracic plane blok
- mezi mezeberni svaly a m. transversus thoracis
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PlanB

e Dexmedetomidin

Sedation o

- non-opiodni analgetikum, sedativum

- 02 — selektivni agonista
- M perioperacni uziti

Bradycardia =

4 Decrease
Clinical Hemorheology and Microcirculation 89 (2025) 15-25 15 P ! acﬁ?cardia Ape—
DOI 10.3233/CH-231865 \<
10S Press
Dexmedetomidine-isoflurane versus \\ Anti-shivering ¢

fentanyl-isoflurane anesthesia for colorectal
surgery: Effect on perianastomotic
microperfusion and oxygenation in pigs

Marian Mynar®, Tomas Dusek® "<, Zdenek Subrt>¢ and Zdenek Turek**
*Department of Anesthesiology and Intensive Care, Faculty g
Kralove, Charles University, Hradec Kralove, Czech Republi
Department of Surgery, Faculty of Medicine, University Hosp
Hradec Kralove, Czech Republic

“Faculty of Military Health Sciences, University of Defense,
dDepartment of Surgery, 3rd Faculty of Medicine, Charl
Kralovske Vinohrady, Prague, Czech Republic

Dnuresw Wp—

Analgesia



Anesteziologicky protokol

0.
10. PNB (zacatek x konec ?)
11. Extubace na sale (It has to be dry, it hasy. '\

XN AWM

Paracetamol
Dexamethason

Propofol — v redukovane davce a perfuz e
Sufentanil (,max.100ug....kont., TCl)1—_ |
Rocuronium (TOF)
OTI (selektivni plicni ventilace u miniin “ql
Sevofluran (MAC 0,6) NG
CZK, PMK, NGS, (TOE + ECC kanyla)
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