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Hannah Greener
15 let
operace zarostleho nehtu
na palci u nohy
Thomas Nathaniel Meggison

., Divka kridoveé zbledla, prestala dychat,
[ekar na ni otevrel okno a snazil se ji vpravit
mezi seviené zuby douSek brandy. *
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[ have still one other imﬁnrtant branch of this subject to refer to.
I have said that [ have met with cases in which acute delirions mania
followed the {uge _of anesthetics Jand in some of these cases Weak:
mindedness has followed, lasting very variable periud% But [ have
10w fo refer to cases in whicﬁ after the operation the progressive
weakness of mind has been associated with progressive weakness of
body, so that the patients have in the end died of & disease not to be
distinguished from general paralysis of the insane. I could give
several such cases, but one will serve as & type,

| —

ADVERSE CEREBRAIL EFFECTS
OF ANASTHESIA ON OLD PEOPLE*

P. D. BEDFORD

M.D. Leeds, M.R.C.P.
CONSULTANT PHYSICIAN TO THE COWLEY ROAD HOSPITAL,
OXFORD

It is well established that the human brain is extremely
vulnerable to short periods of wvascular insufficiency
(Courville 1939, Hoff et al. 1945, Corday et al. 1953).
As the cerebral circulation of many elderly patients is
already becoming defective (Himwich 1951), it is not
E— psbeblsemme mark, ‘¢ He’s never been the same
>’ lis often heard in geriatriec practice.
o R b, that in elderly people transitory
confusional states often follow operations under general
angesthesia ; but it is net so widely appreciated that
minor dementias and even permanent catastrophic mental
impairment may occasionally be the aftermath.

To investigate the part plaved by operations

4250 pacientd = 65 let

1193 operovano ve véku > 50 let

410 (34 %) ,,had never been the same”
290 (70 %) unjustified
120 (10 % operovanych) zkoumano
29 (2,4 %) , extreme dementia“
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ARTICLES

Long-term postoperative cognitive dysfunction in the elderly:

ISPOCD1 study

1998

J T Maller, P Cluitmans, L § Rasmussen, P Houx, H Rasmussen, J Canet, P Rabbitt, J Jolles, K Larsen, C D Hanning,
0 Langeron, T Johnsan, P M Lauven, P A Kristensen, A Biedler, H van Beem, O Fraidakis, J H Silverstein,
J E W Beneken, J § Gravenstein, for the ISPOCD investigators*

Summary

Background Long-term postoperative cognitive dysfunction
may occur in the elderly. Age may be a risk factor and
hypoxaemia and arterial hypotension causative factors.
We investigated these hypotheses In an international
multicentre study.

Methods 1218 patients aged at least 60 years completed
neuropsychological tests before and 1 week and 3 months
after major non-cardiac surgery. We measured oxygen
saturation by continuous pulse oximetry before surgery and
throughout the day of and the first 3 nights after surgery.
We recorded blood pressure every 3 min by oscillometry
during the operation and every 15-30 min for the rest of
that day and night. We identified postoperative cognitive
dysfunction with neuropsychological tests compared with
controls recruited from the UK (n=176) and the same
countries as study centres (n=145).

Findings Postoperative cognitive dysfunction was present in
266 (25-8% [95% Cl 23-1-28-5]) of patients 1 week after
surgery and in 94 (9-9% [8-:1-12.0]) 3 months after
surgery, compared with 3-4% and 2-8%, respectively, of
UK controls (p<0-0001 and p=0-0037, respectively).
Increasing age and duration of anaesthesia, little
education, a second operation, postoperative infections,
and respiratory complications were risk factors for early
postoperative cognitive dysfunction, but only age was a
risk factor for late postoperative cognitive dysfunction.
Hypoxaemia and hypotension were not significant risk
factors at any time.

Interpretatlon Our findings have implications for studies of
the causes of cognitive decline and, in clinical practice, for
the information given to patients before surgery.

Lancet 1998; 351: 85761

Introduction

Early postoperative cognitive dysfunction, confusion, and
delirium are common after major surgery in the elderly.'?
Previous studies and anecdotal reports suggest that
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In a multicentre study (the International Study of Post-
Operative Cognitive Dysfunction [[SPOCD 1]}, we
investigated the occurrence of long-term postoperative
cognitive dysfuncion in elderly patents after major
abdominal and orthopaedic surgery. We assessed the role
of age as a major risk factor, and the causatve roles of
hypoxaemia and hypotension.

Cognitive decline associated with anesthesia
and surgery in the elderly: does this contribute
to dementia prevalence? 2017

Lisbeth Evered®®, David A. Scott®® and Brendan Silbert*®

Recent findings
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Neurokognitivni deficit = POD + POCD

* nejCastéjsi komplikace po vykonu (= anestezii a operaci) u senioru
POD az 65 % pacientl = 65 let, u pacientl na UPV az 90 %

Rudolph J. L., Marcantonio E. R. Postoperative delirium: acute change with long-term implications.
Anesth. Analg. 2011;112, 1202-1211

* vySSi mortalita, morbidita, delsi hospitalizace, dalsi zhorsovani
kognitivnich funkci, fungovani, ztrata nezavislosti, vyssi naklady aj.



Neurokognitivni deficit po anestezii

d o .
... d muze zato anestezie,

protoze narusuje vedomi, "
kvm’mdm’ a dela amnezii




Anesthesiology

2018

Anesthesia & Analgesia

¢ .tions for the Nomenclature of Cognitive Change Associated with
W da

Alhd Surgery-2018,

Evered L, Silbert B, Knopman DS, Scott DA, DeKosky ST, Rasmussen LS, Oh ES, Croshy G, Berger M,

Eckenhoff RG; Nomenclature Consensus Working Group.
Anesthesiology. 2018 Nov;129(5):872-879. doi: 10.1097/ALN.0000000000002334.

Recommendations for the Nomenclature of Cognitive Change Associated With

Anaesthesia and Surgery-2018.
Evered L, Silbert B, Knopman DS, Scott DA, DeKosky ST, Rasmussen LS, Oh ES, Crosby G, Berger M,

Eckenhoff RG; Nomenclature Consensus Working Group.
Anesth Analg. 2018 Nov;127(5):1189-1195. doi: 10.1213/ANE.0000000000003634.

Acta Anaesthesiologica Scandinavica

British Journal of Anaesthesia

Recommendations for the nomenclature of cognitive change associated with
anaesthesia and surgery-2018,

Evered L, Silbert B, Knopman DS, Scott DA, DeKosky ST, Rasmussen LS, Oh ES, Crosby G, Berger M,
Eckenhoff RG; Nomenclature Consensus Working Group.

Acta Anaesthesiol Scand. 2018 Nov;62(10):1473-1480. doi: 10.1111/aas.13250.

Recommendations for the nomenclature of cognitive change associated with
anaesthesia and surgery-2018

Evered L, Silbert B, Knopman DS, Scott DA, DeKosky ST, Rasmussen LS, Oh ES, Crosby G, Berger M,
Eckenhoff RG; Nomenclature Consensus Working Group

Br J Anaesth. 2018 Nov;121(5):1005-1012. doi: 10.1016/j.bja.2017.11.087. Epub 2018 Jun 15.

Canadian Journal of Anaesthesia

Recommendations for the nomenclature of cognitive change associated with
anaesthesia and surgery-2018,

Evered L, Silbert B, Knopman DS, Scott DA, DeKosky ST, Rasmussen LS, Oh ES, Crosby G, Berger M,
Eckenhoff RG; Nomenclature Consensus Working Group?.

Can J Anaesth. 2018 Nov;65(11):1248-1257. doi: 10.1007/512 216-x. Epub 2018 QOct 16.

Journal of AIzhelmer Disease

Recommendations for the Nomenclature of Cognitive Change Associated with
Anaesthesia and Surgery-20181.

Evered L, Silbert B, Knopman DS, Scott DA, DeKosky ST, Rasmussen LS, Oh ES, Croshy G, Berger M,
Eckenhoff RG; Nomenclature Consensus Working Group.

J Alzheimers Dis. 2018:66(1):1-10. doi: 10.3233/JAD-189004.




Perioperacni neurokognitivni poruchy

Nomenclature: :

POD POCD
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Evered, L., Silbert, B., Knopman, D. S., Scott, D. A., DeKosky, S. T.,
Rasmussen, L. S. et al. (2018a). Recommendations for the nomenclature of

cognitive change associated with anaesthesia and surgery-2018.
Br. J. Anaesth. 121, 1005-1012. doi: 10.1016/j.bja.2017.11.087




Kdo za to muze?
Anestezie, nebo operace?

* 2010: Anestezie je reverzibilni, farmakologické koma = intoxikace
Purdon P: General anesthesia, sleep and coma. N Engl J Med 2010;363:27

* 2018: Anestezie s operaci vedou k poranéni mozku

Evered L et al.: Association of Changes in Plasma Neurofilament Light and Tau Levels With Anesthesia and Surgery:
Results From the CAPACITY and ARCADIAN Studies. JAMA Neurol. 2018 May 1;75(5):542-547

* 2020: Anestezie samotna k poranéni mozku nevede

Deiner S, Eckenhoff R et al.: Human plasma biomarker responses to inhalational general anaesthesia without surgery.
Br J Anaesth. 2020 Sep;125(3):282-290

e 2021: Na anestezii vlastné nezalezi

- Li Y et al.: Intravenous versus Volatile Anesthetic Effects on Postoperative Cognition in Elderly Patients Undergoing
Laparoscopic Abdominal Surgery. Anesthesiology 2021;134: 381-394

- Li T et al.: Effect of Regional vs General Anesthesia on Incidence of Postoperative Delirium in Older Patients Undergoing Hip
Fracture Surgery: The RAGA Randomized Trial. JAMA 2021;327: 50-58

- Marcantonio ER et al.: REGAIN Regional versus General Anesthesia for Promoting Independence after Hip Fracture.
Alzheimers Dement 2023 Sep;19(9):4008-4019.




operace pacient

Patofyziologie

¢ operace

e periferni zanét a neuroinflamace
endokrinni dysregulace
oxidativni stres
perfuze CNS, oxemie, kapnie, dostupnost glukdzy, teplota a;.

 vulnerabilni pacient
e somaticky kfehky (frail)
* kognitivné kfehky (hypometabolismus CNS, | konektivita a plasticita,
BBB, glymfaticky systém aj.)
* smyslovy deficit
 vliv nemoci a léku (opioidy, benzodiazepiny, anticholinergni latky aj.)

e prostredi nemocnice
* neznamé, nedostatek orientace, zméeéna denniho rezimu, spanek a;.



Diagnostika

deliria

selhani mozku

TCD — dysfunkcni
korova aktivita

jiné zpracovani
externich informaci

1Xx za smenu

CAM-ICU
ceska verze

1. Acute onset

2. Inattention

3. Distorted thinking
4. Alertness disturbed

1. znak: Rychly nastup, nebo kolisavy prabéh védomi* pozitivni, pokud je odpovéd ,anc” na 1A
nebo 1B

1A: Je pacient/ka v jiném nez zakladnim stavu védor(**?

nebo

1B: Doslo béhem poslednich 24 hod ke kolisanl stavu védomi, projevujicim se kolisanim stupné sedace
(napfi. hodnot RASS, GCC) nebo wsledku predchoziho hodnocenl deliria?

2. znak: Porucha pozornosti

pozitivni, pokud je skére 2A nebo 2B mensi nez 8

Jako prvni provedeme test s hlaskami =5 . Pokud je pacient’ka schopen/a podstoupit test a vysledek je
jasny, prejdeme na 3. znak.

Pokud pacient/ka neni schopen/a podstoupit test, nebo vysledek nenl jasny, provedeme test s obrazky — 2B.
Pokud provedete oba testy, pouzijte ke zhodnocen| 2. znaku vysledek testu s obrazky — 2B.

2A: Hlasky: zapis pocet bodl (nebo ,,NT" pokud netestovano).

Mavod: Reknéte pacientovi/pacientce: , Budu vam fikat po sobé hldsky. Kdykoli uslysite hidsku A",
stisknéte mi ruku. ” Cté&te nasledujicich 10 pfsmen normalnim ténem, rychlostl zhruba 1/s.
SAVEAHAART

Hodnocenl: Za kazdé zmacknutl ruky na hlasku ,A" a nezmacknuti na ostatni hlasky pri¢teme jeden bod

2B: Obrazky: zapi3 pocet bodd (nebo ,NT" pokud netestovano). Navod k testu je pfilozen k obrazkam.

3. znak: Porucha mysleni
pozitivnl, pokud je soucet bodl z testd 3A a 3B men3( neZ 4

3.A: Otazky ano/ne
(Poutijte bud skupinu otazek A nebo B, pokud je to nutné, stildave v nasledujicich dnech):

Otazky A Otazky B

1. Plave kamen na vod&? 1. Plave list na vod&?

2. Jsou v mofi ryby? 2. Zijl v mofi sloni?

3. Va2l 1 kg vic nez 2 kg? 3. VaZl 2 kg vic neZ 1 kg?

4. L.ze kladivemn zatlouct hiebik? 4. Lze kladivem sekat dfevo?
Skore; (1 bod za kaZdou spravnou odpovéd)

3.B: Pokyn

Reknéte pacientovi: ,Zvednéte tolik prst(” (Zkoudejlcl dr2i dva prsty pied pacientem)

. Ted udélefte to sameé s dirufiou rukou” (Bez opakovani poctu prstd)

* Pokud pacient nemuaze hybat obé&ma rukama, v druhé ¢asti testu pozadejte pacienta
. Ted zvednéte o feden prst vice”.

Skére: (1 bod, pokud pacient dspésné dokondl cely pokyn)

4. znak: Porucha vigility
Pozitivnl, pokud je aktudini RASS skére jiné nez 0",

Celkovy CAM-ICLE
pozitivni znak 1. a zdroved 2., a budto 3., nebo 4,

pozitivni  negativni

ano ne

pozitivnl  negativni

Pocet boda
(z10)

Pocet boda
(z 10

pozitivni  negativni

Soucet bod:
(3A + 3B) (z 5):

pozitivni  negativni

pozitivnl  negativni

*Terminem ,védomi” je v tomto textu myslen souhrnny stav védomi, chovani a psychického stavu. Zmény védomi se mohou projevit
jak zmé&nou stupné, vigility, tak i cbsahu védomi. Zmény védoml zjisfujeme pomoci srovnani se zakladnim stavem védomi.
** Zakladni stav védom(” je souhrnny vjchozi stav v&domi, chovani a psychického stavu pfed za¢atkem akutnich zmén tohoto stavu

(napf. u hospitalizovanych pacientd pfi pfijmu).

Mitasova A et al.: Standardizace ¢eské verze The Confusion Assessment Method for the
Intensive Care Unit (CAM-ICUcz). Cesk Slov Neurol N 2010; 73/106(3): 258-266




> medRxiv. 2023 Oct 13:2023.05.30.23289741. doi: 10.1101/2023.05.30.23289741. Preprint

Multivariable model of postoperative delirium in
cardiac surgery patients: proteomic and demographic

contributions FREE

Full text

=
PMC

McB Gongalves, T Khera, H H Otu, S Narayanan, S T Dillon, A Shanker, X Gu, Y Jung, L H Ngo,
E R Marcantonio, T A Libermann, B Subramaniam

PMID: 37333093 PMCID: PMC10274980 DOI: 10.1101/2023.05.30.23289741
Free PMC article

SOMAscan: 11 000 proteint z 55 pl

Methods: SOMAscan analysis of 1,305 proteins in the plasma from 57 older adults undergoing
cardiac surgery requiring cardiopulmonary bypass was conducted to define delirium-specific protein
signatures at baseline (PREOP) and postoperative day 2 (POD2). Selected proteins were validated in
115 patients using the ELLA multiplex immunoassay platform. Proteins were combined with clinical
angiopoetin-2, C-C motif chemokine 5 (CCL5 = RANTES),
TIMP1

Conclusion: Our study proposes a model of postoperative delirium that includes a combination of

older age, female sex, and altered levels of three proteins. Our results support the identification of
patients at higher risk of developing postoperative delirium after cardiac surgery and provide insights
on the underlying pathophysiology. ClinicalTrials.gov ( NCT02546765 ).

Review > Trans| Psychiatry. 2023 May 9;13(1):156. doi: 10.1038/s41398-023-02450-1.

The association between gut microbiota and
postoperative delirium in patients

Yiying Zhang !, Kathryn Baldyga 2, Yuanlin Dong ¢, Wenyu Song *, Mirella Villanueva ¢,

Hao Deng *, Ariel Mueller *, Timothy T Houle #, Edward R Marcantonio ?, Zhongcong Xie ¢

Affiliations + expand
PMID: 37160886 PMCID: PMC10170091 DOI: 10.1038/541398-023-02450-1

Free PMC article

G-, obligatné anaerobni
Parabacteroides distasonis




Poéet lidi s demenci v CR

Co s tim pred operaci? |

50
v 4 V 4 o
Ve V O n 1960 1990 2020 2050
https://www.zdravezpravy.cz/2019/11/21/demence-trapi-kazdeho-trinacteho-cloveka-nad-65-let,

zevrubné predoperacni vys.:
e zdatnost
* kognice, deprese?

e denni aktivity
(bazalni, instrumentalni a pokrocilé)

\ A

* predikce rizika, posouzeni prinosu

* planovani dalsi péce

* klasifikace:
e starnuti
* subjektivni stiZnost na pamét/zhorseni
* mirné kognitivni zhorseni (20 % > 65r.)
 demence (2% >65r.)

optimalizace stavu:

e zdatnost

* kognice

* nutrice

sekundarni priciny kognitivni dysfunkce:
* anemie

e deficit vitaminu B, D,

* | funkce stitné zlazy

* melatonin perioperacné (?)
Aging Clin Exp Res 2023 Nov;35(11):2323-2331




MlNl-COG Demence

dop. postup pro praktiky

Krok 1 — uéeni tfi slov:

a) Pohlédnéte zpfima na vyietfovaného a feknéte mu:,Prosim, poslouchejte pozorné, feknu vam tfi slova a budu
po vas chtit, abyste je zopakoval/a" PouZitou verzi slov zaznamenejte do listu.

b) Vyberte z nabizenych mozZnosti trojici slov a feknéte je pomalu a zietelné vySetfovanému.

) Pozadejte vyietfovaného o zopakovani slov. Pokud vysetiovany neni schopen slova zopakovat, piejdéte ke
kroku 2.

Verze 1 Verze 2 Verze 3 Verze 4 Verze 5 Verze 6
banin vedouci vesnice feka kapitan dcera
vychod obdobi kuchyi narod zahrada nebe
zidle stal dité prst obraz hora

Krok 2 — kresleni hodin:

a) Podejte vysetiovanému list s predkreslenym kruhem a feknéte vysetiovanému: ,Nyni nakreslete hodiny.
Nejprve rozmistéte viechna cisla, kam patfi”

b) Po zakresleni feknéte:, Nyni zakreslete ruéicky, aby ukazovaly éas 11:10 hod." Pokyny je moZno opakovat, nejed-
na se 0 pamétovy test. Pokud vysetfovany neni schopen spinit tkol do 3 minut, pokracujte krokem 3.

Krok 3 — vybaveni tii slov
Reknéte vysetfovanému: Ktera byla tfi slova, kterd jste si mél/a zapamatovat na zatatku?”

Zopakovandslova: ... ...

3. jak telefonujete

&

4. jak snl’méterbr\ﬂe ‘ 5. jak vonite ke kvétiné 6. jak koukate dalekohledem

Vyhodnoceni

opakovani tfi slov . A .

(0-3 body) 1 bod za kazdé spontanné zopakované slovo

kreslent hodin spravna kresba - véechna ¢isla ciferniku spravné, Zzadné nechybi, ani neni zdvojené,

(0 nebo 2 body) ¢isla 3, 6,9, 12 jsou dobfe ukotvena, spravny ¢as - 2 body, délka rutitek se nehod-
y notf nespravna kresba, Zadna kresba - 0 bod(

celkové skare celkové skdre = test kresleni hodin + pocet zopakovanych slov

(0-5 bodi) hranice normy - 3 body, <3 body - dalii vyietfeni

Dvé puvodni ¢eské zkousky k vysetieni paméti
za tfi minuty — Amnesia Light and Brief
Assessment (ALBA)

Two original Czech tests for memory evaluation in three minutes —
Amnesia Light and Brief Assessment (ALBA)

Cesk Slov Neurol N 2019; 82/ 115(4): 420- 429 prof. Ales Barto$

,Babi [éto zacinad prvnimi rannimi mraziky” + TEGEST + vybaveni
pocCet gest a slov ve spravném padu pfi vybaveni (0-12, norma > 7)




Co s tim v prubéhu operace?

* Setrna anestezie a perloper management
* monitorovat nocicepci
e opioid sparing, multimodalni analgezie
* teplota, glykemie, oxemie, kapnie aj.

e EEG a NIRS monitorace:

* sledovani stavu mozku (alfa, burst suppres.)
 predikce deliria

* EEG pred operaci (thetar., SEF 13 POD x 17 NPOD)
* intraoperacné (nezpomaleni u POD)
e ,EEG content on emergence”

Koch S et al.: Perioperative Electroencephalogram Spectral Dynamics Related
to Postoperative Delirium in Older Patients Anesth Analg. 2021;133(6):1598-1607.
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Co s tim po operaci?

vhodna uroven péce?
e ERAS vC. BRAIN-ERAS

 DREAMing = DRinking + EAting + Mobilizing (forced = vynucena?)
Kehlet H: Postoperative recovery: DrEaMing as a wake-up call? Brit J Anaesth 2022;129(1):1-3

spanek!

e dalSi postupy:

* HELP = Hospital Elder Life Program . Assess, Prevent, and Manage Pain

 ABCDEF bundle * Both Spontaneous Awakening Trials (SAT)

Crit Care Clin. 2017 Apr; 33(2): 225-243 and Spontaneous Breathing Trials (SBT)
e Choice of analgesia and sedation

 ,no FDA-approved treatment of delirium®, |+ Delirium: Assess, Prevent, and Manage

eeshecaamns | iy engsgement ond enpowermet
Anesthesiol Clin 2023 Mar;41(1):175-189. y engag p
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