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Vplyv anest ézie na kognit ivne
funkcie —existuje re alne riziko
ich zhor Senia?

B. Saniov &, M. Drobny, M. Sulaj
Klinika anest eziol ogie a intenz ivne] medic iny
JLF UK a MEN, Martin
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Rozvoj anest ezie

1 Medicina 21. storo ia s prudkym rozvojom
novych chirurgickych odborov prinasa
denne nové a va Sie naroky na uUrove
stavu celkove] anestézie, na zlepsSovanie
anestetickych technik a na neustale
h adanie “ optim alneho_anestetika "

1 Tyka sa aj techniky neuroaxialnej
a regionalnej anestezie.




Celkov U anest éziu

pova ujeme za legalizovany a ka dodenne
realizovany experiment, ktory pom aha
pacientovi pre | peropera nu nocicept ivnu

aferentn U distresov U situ aciu, a tak

umo uje vykona chirurgicky z &krok.

h adanie alSich novych molek ul celkovych

anestet ik ma toto za ulohu.
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Anest éziol dgovia | ﬁ

pou ivaju celkovu anesteziu k indukcii a udr aniu
analgézie po as chirurgického zakroku a to :
1 farmakologickym dtlmom vedom ého

uvedomovania bolesti,

1 Utlmom svalovej aktivity, udr  anim
respira nej, kardiovaskul arnej, endokrinnej,
metabolickej a humor alnej homeost azy.

Tymto sa navodi primerany stav (somaticky
alebo motoricky, ale aj hemodynamicky
a endokrinny).




Celkov & anestetik a

posobia na materi alnu podstatu , ale aj
na tejto podstaty
(program, funkciu), ktory je vyjadreny
psychickymi funkciami :




General anesthesia is associated with
nersistent neurochemical and molecula

chanﬁes In the brain




Z tohto dovodu my Slienka, ktor & nas

u Vv roku l988 viedla k tomu, aby sme
sa zaoberali vplyvom celkovych
anestet ik na CNS vznikla z uvedenych

dovodov.




General anaesthetics affect a number of
different neurotransmitter receptors

c; _hlonde lons
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C % Steroids
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Eenzodiazepines

Earbiturate (+ reduce anziety)

i+ anesthesis)




Shématick € zva Senie axo-dendritove] (neurotransmiter — kruh v avo) a
dendrito -dendritove] (elektrick & Strbina — kruh vpravo) synaptickej Strukt dry.
Zva Seny obraz ukazuje postsynaptick € receptory v avo v kruhu a
cytoskeletov é Strukt ary dendritov ého t a v pravom kruhu. Filamenty aktinu
vV avo sa prip ajaju na mikrotubuly v t ne dendritu . V elektrickej synapse je
otvoreny golier prote inu konexin . Mikrotubuly cytoskeletu suU vzajomne
prepojen é prote inmi spojenymi s mikrotubulmi obidvoch dendritov
v elektrickej synapse (Hameroff,2006)




Mozog a anest ézia

Obecne mo no po skodenie mozgu po celkovej
anesteézii klasifikova klinicky do dvoch skup in:

poskodenie charakterizované

— hemipar éza, tripar éza, kvadrupar éza,
posSkodenie mozgovych nervov, cerebela, stupor
a koma.

deterior aciou intelektovych funkci i, zmatenos ou,
agitovanos ou, poruchami pam ati, epileptickymi
zachvatmi bez fokalneho neurologického defektu.




Mozog a anest ezia

Mnohé odborné lanky, ale aj sudne spory
vo vedeckych asopisoch opisuju

Naj astejSie su to:
1
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Fig. 1. Incidence of type 1 (focal injury, stupor and coma) and type
2 (deterioration in intellectual function, memory deficits and
seizures without evidence of focal injury) deficits according to age.
[Reprinted from (10) by permission of The Massachusetts Medical
Society.]




Element arna kognicia

Definicia element arnej kogn icie je nasledovna:
je to u enie pomocou zmyslov €ho pozorovania a
uva ovania (asociovanie pozorovanim ziskaneho
obrazu, zmyslového vnemu s predchadzajucim
explicitnym za itkom, s predstavou, ilUziou,
Implicitnou paméa ovou stopou ulo enou v pamati).

Kogn icia je funkciou opera nej pam ati
lokalizovanej v area 46-47 dominantne] hemisféry
a je] kooperacie s long term memory (LTM) a jednotlivymi
senzorickymi neokortik alnymi projek nymi areami.




V sU asnosti sa kognit ivne dysfunkcie,

t.]. poruchy pam ati, pozornosti, exekut ivnych

funkci T a myslenia pova uju za integr alny

rys nie len schizofr énie, demencie, ale aj
niektorych stavov spojenych s celkovou
alebo region alnou anest éziou.




akutna kvalitat ivna porucha
vedomia s ahkou alteraciou vigility
(fluktu acia vigility po asd a).

(post operative cognitive
dysfunction ), dlh Sie trvaj tci deficit funkcie
CNS — dokaz mo no stanovi
neuropsychologickymi  testami (redukuje sa
v 3.ty dni po oper acii)




3. MCI (mild cognitive impairment ), ahka
kognit ivha porucha (trval a porucha) -
Vyvojov é stadium progres ivnej demencie

4. Demencia — a ky deficit, vr atane

deterior acie emocionality, soci alneho
spravania (trvaly stav). Je mo né, e niektor i
pacientis demenciou s U operovan i v stave
MCI, o je predstadium Alzheimerove]
choroby.







L1 ers

Je kvalitat Tvna porucna vedornia, podstaiou
iore] je porucna opera  nej parn atl.

Je opvykle vyvolarn 4 exogennou \
a endog ennou intoxik aciou, apstinencioll
navyrove] | atky alepo doslediorr T
cdif Gzneno po Skodenia rnozgl. —
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Hlavn & symot Oy del irial s0:
zasiret & vedormie,

nescnoonos  slsiredl | dezorient 2

7

uclr 2 silstreden 0 pozornos
2 preslva Ju pod zooirepy,
nzlucin zicle, 1l Gzie, motoricko -

penavior alne aonormeality.
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Podkladorn s 0 poruchy dvocn nlavnych
neuror alnycn sietl:

/

do ktore]
patri thalamus a jeho reverbera né okruhy
do k ry bidvoch hemisfér \
i
cdrun éi je fokalna sie |, zanr ujlca front alny
2 parietalny kortex orave] nermist ary. ———
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Pathophysiology of postoperative delirium:

systernic inflarmrmeztion as a response to surgical traurrza

ffuse ricrocirculatory Irnpalrrment '

—_

505

k‘\

E
(@)

el

Cenire of Cardiovascular Surgery and Transplantatio n,

Anzesinesiology and Intensive Care,  Peka ska 53, 656 91 Brno, CzZeel

RepuolicCerniire  of Cardiovascular Surgery and Transplantatior,
12

/

.4

Anaesthesiology and Intensive Care,  Peka ské 53, 656 91 Brno, Czech
|—<_,( uolic R
/7

A



1

ex0g énna intoxik acia (celkova znestaziz)

endogenn a intoxix acla (nepziogyanne

porucrly, rniypoglykérmia, urérnia, Keto-

acldéarmizy), alej nypoxia, nyoeriermiz, \
cleliriurn z predavicovania anticnolinergnyc "J

lZitolk aleno apstinen né deliriurn po vynecranl
alkonolu alepo sedatly (benzodiazeoiny) rna

toré bol pacient zvyknuty T
IS
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Delirium mo e alej vznikn 0

0o depriv acll sp anku  a depriv acli citoy

prl retencll mo a

po asinfex nycn stavova  sepsy

\
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mo uvyvola ;
tricyklick & antidepres Iva

innala né narkotix &
penzodiazepiny
rl2 olox atory (cirnetid in) \

rortixosieroidy
\

inkuj Oce antinypertenz lva

cenir alne 0 Ce
antiparkinsonik  é (Levodopa ). e
— ecasanaEl

A




— crs
» N {
Postopera né delirium vznir é viedy, ke U ‘

orecdogera ne pola pr Ttormrn 2 dernencia,

oolypragm aizia, nanle vynechanie liekov aleno

vodrn 2tz elekirolytov 2 nerovnov arnsz,

oostopera na nypoperf Ozia s nyoos emioll

2 nyposa .

Obvykle sa vyskytuje v prvych poopera nych \

d och v kolisavorn stave. Pacient m 2 Stretel

orient 4cie, mé poskoden 0 pozornos
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Je vyvolarn &:

nanlyrn vynecnan Irn alronolu
oplolcov

penzodiazep inov
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orioll ne 10% star Sicn pacientov, ale ‘
Je vy S3ia go rardiocnirurgickycn
vyronocn a zlomenin ach bedrov 2no

1 OU

\

cdeliriurn  oredl uje as nospiializ dcie

2 zvy Suje rmortaliiy \
ver a predcn adzajlce mozgoy & —
ocnorenia sd dole 1té rizikov & fariory
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Metapolick & porucny (nypo a nyperiny -redzz, ‘
porucny glyle érnie)

viur alne apnorrality rmozgu -, kKior 2 s
spojen & s porlesomn axilvity  acetylchol |

Vysor é nladina s grovycn anticholinergickych
50

supstanci 1 koreluje zave nos ou deliriza,
ool tle anticnolinergnycn  latok po a3

, Lo r— - =
anestézie, —
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oredopera nanizka nladina Fo a AT

kardiovaskul arna patol 6gia (abnormality
EKG)

vzdelanie pacienia

opakovan € oper acie

respira né ainfek née komplik acie \
oou fle krvia plazmy oo as oper acle ~—
cefext v Mini Menial Status (MMS), poxles

Activity Day Living (ADL). L
I————
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1. Delirium, ak(tna kvalitat fvna porucha
vedomia s ahkou alteraciou vigility
(flukiu 2cia vigility oo asd a).

2. POCD (post operative cognitive \
cdysfunciion ), dingie trva] Ocl deficit funkcie
CNS — dokaz mo no stanovi T
eLrJoJ/r nologickyrmi  testarni (reduruje sa
)

.ty dni po oper acli) E—
I
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Fodinni prislusnicl asto odhalia POCD ‘

f

OFHHH:{HHFJHJ Sel.

MATKA NEBOLA TAK A PRED
OPERACIOU."
Touto vetou za Ina rmenovany autor Ovod do \

oroplematiky.
all. Cognitive dysfunciion after rninor

<da N 4 - -
e elderly.  Aciz Anaesinesiol  SCoiie

g e
A7:1204-1210) e -
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Okrern v

elmvej arest 2zle, najm a star sfen udf,

(D

cdl ajsicn negat vnyen volyvoy

0 POCD pre porucriy percepcle, parn  atl

U

SO inania, uva ovarnia, precdstavivost,

rekodn icie, jazykea, re 1a myslenia jednl

Uk

Z najvyznarmne] sicn po Skoden 1. \
POCD je oritornn &ty dne, zslepo mesiace T
00 oper acll a priporn Ina demenciu, vo v a sine
oripadoy deficity nie s 0 tak zrete_[1&.—
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i ka celkove] anest &zle
polyrnoroldita pacienta

naclorov & ochorenia

respira né komplik acie

infer. né komplik écie

MCI — anka kognit Tvna porucha spojen

|

oornecdzenou  ucnovou diskrirnin  aciou
predstadium Alzneirmerove] cnorooy
SRR
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perineat alne poskodenie

opakovarn & anestézie — negativny vplyv na
centr rlJrJ/ chiolinergny syst ém —nc. basalis
Meinert

genetic K 2 mark

(P

ry —

podov 2 mutacia E2001, 129 Met/Met polymorfizrnus
Urove vzdelania a LJAOf enie procesu

U enia sa.
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N

nyoosa mozgu 5')35))8(] 2 arterl alnou
nypox armiou, aleobo nizkyrm prietokorrn
Krvi cez mozog

rezidu Zlna koncenir acia celikovycr

anestet [, axo su benzodiazep Iny, xiore —_
el akilvne rmetapolity .
I—
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alSirn vysvetlen Im vzniku POCD mo e

7

oy dlhotrvaj uci U

inok celkovych

anestet ik na cholinergn U alebo
glutam atergn U neurotransmisiu

dble 1té psycnhologic
Sa 1 0Cro
nospitaliz acie,

2 fakiory vz

oreniu pros;redJe 0O &S

anujdce
\
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GA f POCD(W)
(LLv.-rvolatll)

N

Sl 1031 266 (25.8)
operations
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Srnall
operations

Jonnson et al. Anesinesic JJDJ/ 2002angigl ol Acte—""
AnaesinesiolScand 20
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E ve K& opera né vyrony: rn= 1031, ‘
Vyskyt POCD n= 266 pacientov (25,8%)

Anest gzia lv, Innala na ( Digrivan , Sevoran,

SuUfenta, Rernifenianyl ). —

I
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12.7% (7 days afier operation)

13.1% vs. 9.3% (= rmontns zfier operaiion) \

\
1% pts suffers silll 1-2 years afier GA




11 r)
+ /
T I\ J

Rozhoduj Gcim rizikovym fakiorom je d ka

(D

trvania celkove] anest &zle:

2

z) trvanie anest ézie 120-190 min ut Je sp0jene
incicdencioy POCD 27% na roncl 7. d

D) trvanie anest ezie menej ako 2 nodiny j2 spojené .

r
s Incidenciou POCD 18% —

v stnlase s tymio sariziko POCD pravdepou o0 g —
zvySuje al calkov 4 anesiézia try 4 dwdlesteetaoed
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V rulticentricke]  stadil Canet a spol. (2006) z 12 miest
v 7 centrach Eur 0py zistili, e po celkove] anest &z

POCD bolo signifikantne odlisné po

malych chirurgickych z akrokoch (6,8%)

VvV porovnarn s

ve kymicnirurgickymi oper  aciarmi (25,8 %).
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Factors of influence on postoperative
cognitive function in the elderly

—
~

Pasrmussern LS, Steentoft A, Rasrmusser
rl, rristensen PA, Moller JT arnid ine
ISPOCD group. Benzodiazepines and
postoperative cognitive dysfunction in the

— )

elderly. Br J Anaesth 1999; 83: 585-9
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Davic C. Warliier, M.D.,Pn.D. Ecitor  Anesitnesiology ‘
2007; 106:572-90 Copyrignt © 2007, the Arnericeair
Soclety of Anesinesiologisis | Inc. Lippincott

Williaeirns & Wilkins |, Inc.

Postoperative Cognitive Dysfunction after
Noncardiac Surgery \

syCrlL,A F B P l\/J ri F (rlom) Jrln J/Jrlll l\/l Sc.T
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\rCr INto postoperative cognitive
dysiunciion (POCD) In  noncardiac surgery

to ascertaln tne status of the evidernce ancd

to examine ine metnhodologies used in studies
The review demonsirated  that ,in the early weeks

after major noncardiac surgery, z significant
proportion of people show POCD, with  the elderly

N\

\

being more at risk “. P — =

I
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B Anesthesmlogy 2008; 108 Q—JJC 0 /rngrJ/OO/ the
Afrnericar JJ(JS‘E/ orr\r 12sirn Ists, Inc. Ligpincott
Williarns & Wilkins, Inc.

Predictors of Cognitive Dysfunction after
Major Noncardiac Surgery

Terr G. Monk, M.D., W.5.% B, Craig Weldon, M.D., T
F/rJrJJ W, Garvairn, HHJ ,';J E.

lzine &, Dede, HrJJJJ,D
Marizt T. van der Az, MLS e netn M. Hellmen, MDD # e —
Joachim S. Gravensteln j\/]J J
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rarmrmes, Gernard;, Zieglgansperger | Walter; rocns, {
Epernzrd

Anesthesia and Postoperative Cognitive
Dysfunction (POCD)

N\

Central Nervous J\/erm Agents In Medicinal
Cnemistry(Formerly  Current Medicinal Chemistry =
Central Nervous Systemn Agents) |, Volurne 8, Nurnoer
L, Mezirch 2008, pp. 37 -47(11)
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ognitive dysfunciion (POCD)

C
fIQSFTJ'OQS 2l Jeglme in cognitive funciiorn

r surgery with a prevalence in

elderly patient.

meloml JrJrIJ ces
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transmission and synaptic plastl
which rignt be related to roJerJw cdysiunc
raflve period, will ne discussed.

f volatlle and Intravenous ar
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, We know that zpbout 20% of the elderly get
POCD after surgery but we still don 't know
what the link, if any, is to general anesthesia.

This Fepruary 2008 stucy in the journal
Arnesthesia & Analgesize  provides laboratory
evidence that =anestnesi
onset of Alzheimer 's in genetically susceptible

. " —
patients “. I

A

o rnight hasten the




The ”Surq]cal siress response  “, tne pody 's norrmonzl

and rnetzpolic response to ine tradrmea of DIJUer/ IS \
cuite profouncd and nas an irmportant effect on ine
subsequent amount and quality of sleep T

The bigger the surgery |, it seems, the more
sumngglmrp ine siress respornse and
accornpanying sleep disturbance, ="
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, 1N Nortn Arnerica, the cardiopulronary
PB) tecnnique Is used - 500,000

Adverse cerepral ouicornes after CRPE for cardiac surgery neave
oeen well docurnented | Thnese injuries encornpass z wice
spectrurn |, frorn subtle cognitive  impairment to deadly stroke®.
Postoperative Cognitive Dysfunction After F‘arrl]acsllrﬁry E
|

|

- o

Larnia B, Othrnen, MD; Yang Wang, MD; and Gilpert
Blaise , MID, Copyrignt © 2005 by Armnerican College of
Cnest Physicians
1 ) L.

Downloacded frorm chestjournal.ory

A

\f) Qe , MID:; Rarne Tanz, MD; Dorninique Gauvin B5¢; \

on April 22, 2008 S
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Preoperative melatonin reduces anesthesia
emergence delirium in children

.

NEW YORK (Reuiers rlealin) - Preoperailve \
rmelaionin reduces ermergence flr‘JJrJlJm DUt

Nnot cm,qe_r./, in cnildren undergoing —
anesinesia and surgery, according o a

report In the  July issue of Anesthesmlogx :
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July 28tn, 2009

Melatonin Recduces Pediairic Emergence

Deliriurn  Giving children pre -op oral doses

of melatonin significantly reduces the

occurrence of emergence deliriurn, a \
frigntening experience marked oy crying,

thrasning and pernaps ine need for fs‘:[fcl_]ﬂ"[,\
according to researchers at the University of

California Irvine School of Medicine —

A
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surgery, Anestnesia and Mernory Loss

B Summary: After surgery, marny people experience snort -terrr
celiriurn and/or longer  -terrn cognitive decline.  Scientisis £re
still studying now to prevent these problems. Doctors, farnilies
and patients report tnat surgery seerms to cause snori-terrn delirium
and/or longer terrmn mernory loss in some people,
In zrecent Duke Jn]veu]"r/ stucy of 1064 patients uncdergoing rmzjor \
surgery (but not hezurt surgery), reuropsycnological tesis snowed
the following rates of post-operative cognltlve lysfunction or POCD:

B Ade range Leaving nospital 3 Montns After Jurcle’rv\

B 18-39 year olds 7% 6%

B 40-59 year olds 30% 5%

B 650 or older 41% 13% "
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B Dr. Ae, Assistarnt Professor at ssistant Professor at Massachnusetis
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B Desflurane , an anesthetic |
cornpined witn low levels of _

oXVaen during surgery \
E  Low levels of carbon dioxide

curing surgery.
B Otner resear hers e p—

exarmining whether _low poepp—"""
‘;errl.oerafm?'?,‘ CIoring surgery  or
(fleverigiretl ne to plame,
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Deliriurn and postoperaijve ‘
cognitive dysiuncion

r -r.-'r r r ) raiWa (‘a‘l| r r*a‘.r-
afier gerneral anaesinesia

B. Sanjovar, M. Drobny?, M. Sulzaj.
Clinic of Anaesthesiology and Intensive Medicine® and Clinic \
of Neurology?. Jessenius Faculty or Mecdicine
in Meartin, Cormenius University In Bratislava, Faculty Flospital,
Meartir), Slovalk Repu.ohg
—

I
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Our clinical pllot stucy  was
clone In tne Clinic of Genera

surgery In Faculty rlospital
Ir Martin .




We examined the group pailenis after

‘4

general anaesthesia (r :I/') mean age 650- ‘
12 Yrs.

Tne mean duratlon of anaesinesia was

We used Intravenous drug — propofol | \
penzodiazeoines and volaille anaesineiic

crugs (Sevorane ). T~
As peripneral myorelexans  Tracr iU mmehhe
Norcuron were used —

2 . m—




We optained ine following resulis

\
(2: red ‘

%) suf
frorn PJCF L rmontns after operaior)

N
(D

—

2

SRl

2 0is (14.2%) did so 2 mornins

afier surgery
The nistory of tne next 9 pis (64.4%) was
the Lnknowr T

r— - =

I
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Neurogsycnological  exarninzaion

In ine group of pis (n=5) discovered PO
afier general anaesinesia
In 35.6% of cases.
/—
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Rastuci po et star Sich pacientov ‘

7

pre cnirurgick & vykony a Gdzjn
spojenia medzl POCD a inyrl pr 1 inafril
f \sriyen urycnlenyen xognit  ivnycr
Upadkovy nazna uje nieko kKo smeroy
ore alsl vyskurm,

POCD boli preto predmetom rozsiahlych

/)

U

)

O
(D

Q)

studii 2 s asto krat zlo ity propl errum\
pre znodnoterie. —

I
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Prilcrn diagnosike mo  no gou | ‘
opvyrle testy inteligencie alepo iesty
vyvinut & pre klinick 0 neuropsycnol ogiu.

Precdpoklad 2 sa, e vyoertesioy pre

cletekciu POCD py mel py  zalo eny na \
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Delirium and postoperative cognitive
dysfunction after general anesthesia .
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BACKGROUND General anestnesia s characierized
Lnconsciousness, anzlgesiz, mle cle relaation, and depression of
refle 2423, gemerrlll/ In response t rninistr of criemical

0
agents that induce reversiole Unco;
cognitive....
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