Anestezie a jeji vliv na mozek ditéte a
dospeléeho

Jitka Kristan



« Anestezie je reverzibilni utlum Cinnosti
nervoveho systému (mozku a michy)
umoznujici prekonat operaci

. Rizena intoxikace
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ADVERSE CEREBRAL EFFECTS OF
ANZAESTHESIA ON OLD PEOPLE
The Lancet 1955



POCD pooperacni kognitivni deficit

. Definice nejednotna

« Zhorseni kognitivnich funkci, tj. pameti,
pozornosti, zpracovani informaci, exekutivnich
fci, recCi, schopnosti vyjadrovani, porozumeni,
prostoroveé orientace

« Objevuje se po operaci a persistuje tydny az
meésice v ruzné tizi

. Objektivizovan pomoci RUZNYCH
neuropsychologickych testu
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Incidence

e 5-75% 7?7
« VySSi u kardialnich operaci ( okolo 43%)
. Casna & pozdni POCD

« Zalezi na vekoveé skupine



Long-term postoperative cognitive dysfunction in the elderly:
ISPOCD1 study

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

Summary

Background tem operative cognitive dysfunction Findings Postoperative cognitive dysfunction was present in
Bl illl'otn:e elde:oaA = m beoga risk dfyactor and 266 (25-8% [95% CI 23-1-28-5]) of patients 1 week after
Yy el y: g8 mey surgery and in 94 (9-9% [8-1-12-0]) 3 months after

hypoxaemia and arterial hypotension causative factors. surgery, compared with 3-4% and 2-8%, respectively, of
We investigated these hypotheses In an Intemational UK controls (p<0-0001 and p=0-0037, respectively).
multicentre study. Increasing age and duration of anaesthesia, little

education, a second operation, postoperative infections,
and respiratory complications were risk factors for early

Methods 1218 patients aged at least 60 years completed

controls re«
countries as



Anesthesiology 2008, Predictors of Cognitive

Dysfunction after Major Noncardiac Surgery
Terri G. Monk

Table 5. Proportion of Patients with Postoperative Cognitive Dysfunction at Hospital Discharge and 3 Months after Surgery

Hospital Discharge 3 Months after Surgery
Number  Number of Days Testing Number  Number of Days Testing
of Occurred after Surgery, Patients with POCD, of Occurred after Surgery, Patients with POCD,

Patients Mean + SD; Median n (%) [95% CI] Patients Mean *+ SD; Median n (%) [95% CI]
Young,18-39 yr 320 6.4 + 8.1; 3.0 117 (36.6) [31.3-41.8%)] 282 113.2 = 70.0; 97 16 (5.7) [3.0-8.5%)]
Middle-aged, 368 59 *+7.1;4.0 112 (30.4) [25.7-37.1%)] 336 117.8 £ 73.3; 92 19 (5.6) [3.2-8.1%)]

40-59 yr

Elderly, =60 yr 333 5.7 +£6.0;4.0 138 !41.4!" [36.2-46.7%)] 308 103.9 = 58.6; 93 39 (12.?!T [8.9-16.4%)]

* Significantly different from middle-aged patients, P = 0.01. T Significantly different from both middle-aged and younger patients, P = 0.001.
Cl = confidence interval; POCD = postoperative cognitive dysfunction.




Patogeneze POCD

Genetic and environmental factors Surgery Anesthesia

Chronic inflammatory disease states - Inflammation
‘Priming'
Phenolypic expression:
'‘High vs. low inflammatory responders’

Mediator release

Endothelial dysfunction
with increased blood brain T~ l [ Microgiial priming’
— *  barrier permeability ‘Priming” '
Neuro-inflammation
(increased in vulnerable brain)

|

Oxidalive stress

Postoperative cognitive dysfunction (POCD)



High Postoperative Serum Cortisol Level Is Associated
with Increased Risk of Cognitive Dysfunction Early after
Coronary Artery Bypass Graft Surgery: A Prospective
Cohort Study

dysfunction occurred in 39.8% (86 of 166) of patients seven days after surgery. Mullivariate
mwmmmmmwmdmmwmuma
mwm(mmmzmmmmm 1.371-4.944, P = 0.003).
cognitive dysfunction included high preoperative New York Heart
MWM(GRWMGW{MPOMMW@MWM
score of nondoménant hand (OR 1.022, 95% Cl 1.003-1.040, P = 0.020), use of penehyclidine as premedication (OR
2.565, 95% C1 1.109-5.933, P = 0.028), and occurrence of complications within seven days after surgery (OR 2.677.
85% Cl 1.201-5963, P =0.016).

Conclusions: High serum cortisol level in the first postoperative moming was associated with increased risk of
cognitive dysfunction seven days after coronary artery bypass graft surgery.




Cortisol and Postoperative Cognitive Dysfunction
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Serum cortisol level

cortisol level and the incidence of cognitive dysfunction seven days after
ents with an elevaled serum cortisol level had & significantly higher incidence of
The normal range of serum cortisol concantration is 138 1o 680 nmol L. Level 1
indicates a serum cortisol concentratioriip! lesl than 138 nmol L™, level 2 between 138 and 690 nmol L™, and level 3 of greater than

620 nmol L.
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Anesthesiology. 2010 April : 112{(d)x 852-859. dor: 10.1097/ALN.ObD1 3318143 1d7.

Cognitive Function after Major Noncardiac Surgery,
Apolipoprotein E4 Genotype, and Biomarkers of Brain Injury

David L. McDonagh, M.D. [Assistant Professor of Anesthesiology and Medicine (Neurology)]
5.°F Joseph P. Mathew, M.D., M.H.Sc. [Professor of Anesthesiology, Chief, Division of

Fdidis I B} o T T
» .

with or without the APOE4 allele (56.6 vs. 52.6%; p = 0.58). The continuous cognitive change score
(mean £ SD) was simalar between groups (APOE4: 0.05 £ 0.27 vs. noa-APOE4: 007 £ 028, p=
0.53). 291 subjects (74%) completed testing at 1 yr. POCD occurred in 45.9% of APOE4 subjects
wversus 46.3% of non-APOES subjects (p = 0.95), The cognitive score was again ssmikar (APOE4:
0.08 £ 0.27 vs. non=-APOE4: 0.05 £0.25; p=0.39). Biomarker levels were not associated with APOE4
gcnotype or cognition at 6 weeks or | yr.




Ketamine attenuates post-operative cognitive dysfunction
after cardiac surgery

J. A. Huperz, Z. Igeat, S. D. Ganosi, K. M. Parrerson, A. J. Byang, A, G. Huoerz, P S. Pacer and D. C. Warites
Department of Anesthesiology, Clement |. Zablocki Veterans Administration Medical Center, Milmwasdkee, WI




Postoperative Cognitive Dysfunction Is Independent
of Type of Surgery and Anesthetic

Lisbeth Evered, BSc., MBiostat.* David A. Scott, MB. BS, PhD, FANZCA. *
Brendan Silbert, MB, BS, FANZCA.* and Paul Maruff, PhD1

Anesth Analg, kveten 2011
644 pacientu ve 3 sk., 34 v kontrolni skupiné

skupina Casné Pozdni
POCL POCD |
(7 dni) (3 mésice)

PCI 17%

TP kyClev 17% 16%
CA

CABG 43% 16%



The Influence of Anesthesia and Pain

Management on Cognitive Dysfunction After
Joint Arthroplasty
M.G. Zywiel, Toronto, Clin Orthop Relat Res




Rizikoveé faktory-
nemodifikovatelné
Vek
Predchazejici kognitivni deficit a delirium in
anamn.
TIA
Etylismus, nikotinismus
Trauma
Vyssi ASA



Rizikoveé faktory-
modifikovatelné

Imobilita, vizualni a sluchova deprivace
Snizeny p.o. prijem
Polypragmazie, BZD, anticholinergika

Hypotermie, febrilie

Infekce a dehydratace
Bolest, spankova deprivace
PMK

Pobyt na JIP



Vztah POCD a pooperacniho deliria

(P O D) Diagnosticka kritéria MKN-10

| DELIRIUM MNEMONIC
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Drugs, drugs, drugs

Eyes, ears?

Low 0, states (MI, ARDS, PE, CHF, COPD)®
nfection

Retention (of urine or stool), Restraints

ctal
Underhydration/Undernutrition
Metabolic

Subdural, Sleep deprivation



POD

Incidence 5-15%
U fraktury krcku az 62%

POD ma vetsi Sanci na kompletni restituci, ale ma
vliv na prognozu

Pacienti po frakture krcku s POD maji vetsi riziko
rozvoje demence a umrti

Delirium behem hospitalizace spojeno s POCD
pfi dimisi, ale ne s pozdnim POCD (3 meés.)



Dlouhodobé nasledky POCD

Anesthesiology 2009; 110:548-55 Copyright © 2009, the American Sodety of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Long-term Consequences of Postoperative Cognilive
Dysfunction

Jacob Steinmetz, M.D.,” Karl Bang Christensen, Ph.D.,t Thomas Lund, Ph.D.,} Nicolai Lohse, M.D., Ph.D.,§
Lars S. Rasmussen, M.D., D.M.Sc., Ph.D.,|| and the ISPOCD Group#










Vliv anestezie na vyvijejici se
mozek

« Pocet neuronu pred narozenim je konecny

« Neurony v nadbytku- 50-70% podleha
apoptoze

. APOPTOZA JE FYZIOLOGICKA

Od 30. GT dochazi k migraci neuronu,
myelinizacl, synaptogenezi

« Tento proces do 3.(-4.) roku




Animalni studie

Mnoho animalnich studii o neurotoxicité anestetik
- neuroapoptdza, porucha synaptogeneze

- kazdy druh | kazda oblast mozku maji jinou fazi
vulnerability

Mysi a krysy- méne vyvinuty mozek v dobe
narozeni

Vysoké davky anestetik a dlouha doba expozice
Bez bolestivych stimulu ?7?

Ketamine analgesia for inflammatory pain in neonatal rats: a
factorial randomized trial examining long-term effects

Cynthia R Rovnaghif!, Sarita Gargf2, Richard W Hall*3, Adnan T Bhutta* and
K JS Anand*>



Published in final edited form as:
Anesthesiology. 2000 April ; 110(4): 796-804. doi: 10.1097/0 | .anes. 0000344728.34332.5d.

Early Exposure to Anesthesia and Learning Disabilities in a
Population-Based Birth Cohort

Prof.Wilder, Minnesota, Anesthesiology 2009
Retrospektivni studie

5357 deti, 537 anestezovano

1 anestezie nebyla asociovana s poruchou uceni
2 a vice anestezii asociovano s poruchou uceni

Riziko poruchy ucCeni se zvysuje s trvanim
anestezie



Published in final edited form as:
Anesthesiology. 2009 August ; 111(2): 302-310. do1:10.1097/ALN.0b013e3181adf481.

Anesthesia for Cesarean Delivery and Learning Disabilities in a
Population-Based Birth Cohort

Prof.Sprung, Mayo Clinic, Anesthesiology 2009
5370 deti, 497 cisarskym rezem
193 CA, 304 RA

Nebyl rozdil mezi sekci v CA a vaginalnim
porodem v poruchach uceni

Riziko poruch uceni bylo nizSi u déti rozenych
sekci v RA



Anesthesiology 2009: 110:805-12 Copyright © 2009, the American Sodety of Anesthesiologists. Inc. Lippincott Williams & Wilkins, Inc.

Bebavior and Development in Children and Age at the Time
of First Anestbhetic Exposure

Cor J. Kalkman, M.D., Ph.D.," Linda Peelen, M.Sc.,T Karel G. Moons, Ph.D.,* Morna VVeenhuizen, M.D., %
Marcel Bruens, R.N.,§ Gerben Sinnema, Ph.D.,|| Tom P. de Jong, M.D., Ph.D.#

Prof.Kalkman, Utrecht, Anesthesiology 2009

243 deti 0-6 let na planovany urologicky vykon

U déeti operovanych pod 2 roky vice poruch
chovani

Vysledky ale nebyly statisticky signifikantni
(mala kohorta)



Published in final edited form as:
Anesth Analg. 2011 November ; 113(5): 1143-1151. doi:10.1213/ANE.Ob013e¢3182147{42.

Early Childhood Exposure to Anesthesia and Risk of

Developmental and Behavioral Disorders in a Sibling Birth
Cohort

DiMaggio, Columbia University, Anesthesia And
Analgesia 2011

10450 dvojcat, 304 deti podstoupilo operaci ve veku pod
3 roky

Riziko poruch vyvoje a chovani bylo u techto deti o 60 %
vyssi, riziko se zvysovalo s poCtem anestezii



Probihajici studie

GAS study General Anesthesia Versus Spinal

multicentricka randomizovana studie

2007-2013 operace inguinalni kyly ve veku 26-60
tydnu
363 deti v SAA, 359 v CA

1. vysledek 10/2015: Hodinu trvajici anestezie
sevofluranem nezvysuje riziko poruchy vyvoje mozku
ve 2 letech

dalsi vysledky v 5 letech...



Probihajici studie

PANDA study Pediatric Anesthesia And Al
NeuroDevelopmental Assesment :

- observacni studie Columbia University NY

- dvojcata, 1 z paru podstoupilo anestezii k
operaci triselne kyly v CA pod 36 mes. Veku

- sledovany neurokognitivni, emocionalni fce a
chovani

- data budou sesbirana k 12/2016



Jaky je zaver?

Vysledky z animalnich i humannich studii nejsou natolik
presvedcive, aby vedly ke zmene anesteziologicke
praxe.

SOUCASNA PEDIATRICKA ANESTEZIE JE
BEZPECNA

Avsak je na miste uvazlivost a opatrnost v indikaci!
Je vykon nutny pro zivot/dalsi vyvoj ditéete?

Lze ho odlozit, az pomine vulnerabilni faze
neurogeneze”?



A GRAND

RAHWABITEGH

OF THE EFFECTS PRODUCED BY INNALING

NITROUS OXIDE, EXHILERATING. OR

LAUGHING GAS!

WILL BE GIVEN AT oZe. fbrsron e Ko ¢
sitincter EVENING, 7% 2

WREBHAT

¢ GALLONS OF GAS

will be

prepared and adminiciered
to all in the andience

who dexire to inhale it.

()

Dekuji
Za pozornost

MEN will be invited from the nudience, to
profect those vnder the inflaence of the (zas from in-
Juring themselves or others. Thix course Is adopted
that no apprehension of danger may be entertained.

Probably no one will attempt to fight.
THE EFFECT OF THE GAN i (o make thee who inhale it, ecither

LAUGH, SING, DANCE, SPEAK OR FIGHT, &c. &c.

according to the leading tenit of their character. They seem to retain
couscionsness enouyrh not to sny or do that which they would have ocension
to regret.

N. B. The Gas will be administered only to gentle=
men of the first respectability. The ohject ix to make
the entertainment in every respect, a genteel affair.

Thire who inhale the Gias ence, are always angivis o iohale it the »econd time.  There is not
an exception to this rule.

No Inngunge canidexcribe the delightful sensation produced. Robert Southey, (poct) once waid
that ** the atinosphicre of the highest of all peasible livas ens must be compused of this Gan ™

For o full account of the cffcet produced gpon some of the mont distinguished men of Eurvpc,
see Hooper's Medical Dictionary, under the head of Nitrogen,

Date: 1845
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