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Ileav uccaedosanus — u3yuuTh BIUsHUE HEePeGPANbHOI <TMIOKCEMUN»> Ha II0Ka3aTed HeHPOIOBPEeKIEeHHs, OCHOBBIBAICH
HA JMArHOCTHKE I10CIEe0NEePAIMOHHbIX KOTHUTUBHBIX HAPYLIEHHUIT U IOKa3aTeeil MapKkepa Heiipo-nospexaenus 6enxa S100b,
U3YYUTh B3AHMOCBSI3b PA3JINYHBIX MIOCIEONEPANOHHBIX KOTHUTUBHBIX paccTpoiicts. Mamepuan u memoost. UccnenoBanue
NPOBeEHO Y 48 GOIBHDBIX HE KaPAUOXUPYPTHYECKOTO U He HEHPOXUPYPrHUECKOro NPOGUIS € IIOATBEPIK/IEHHBIM LepeGpo-Ba-
CKYJISIPHBIM 3200JI€BaHUEM, ONIEPUPOBAHHBIX B YCJIOBUSAX TOTAJHHON BHYTPUBEHHOI aHECTE3UH HA OCHOBE MPONodoa u To-
TaJbHOI MUOIIernu. Yposens Geaka S100b B KpoBH onpenesiid nmocjie coObITHS HepedpaabHON «THIIOKCEMUH» , BbISABIIsIE-
Moii TpaHkpaHuaipbHOii oxcuMmerpueil. Ilocireomepanmonnsiii nemupuii auarnHocrupoBamn Merogom ICU-CAM;
MOCJIEONEPANMOHHYI0 KOTHUTUBHYIO JUC(YHKIMIO — HAa ocHOBaHHH MOHpPeaibCKOM IKaJIbl KOTHUTUBHOM Auc)YHKIUH B CPO-
ku: 7 auei, 1 Mecsiu, 3 Mecsna, 6 Mecsues, 1 rox, — UCNOJIb3YsI KOHTPOJIBHYIO IPYIILY, BBIIOJTHEHA CTAHAAPTUIALMS ITHX 110-
Kasateseil B Z-ouenku. Pesyavmamot. llepeGpanbuas necaTypanus npuBeia K pa3BUTHIO PAHHHX MOCIEONEPANMOHHBIX Pac-
crpoiict: u memupus, u auchynkuuu, — B 72,7 % ciyyaeB. Ilokasateau nepeGpaibHOl carypanuud yMEPEHHO, HO
JIOCTOBEPHO KOPPEJIHPOBATH € HEf{PONICHXO0IOrHYeCKUMH NOKa3aTesiMu Ha 30 CyTKH MCCIeIoBaHus M B 3 Mecsa 1ocjeorne-
PAIMOHHOTO MEPUOIA, A TAKIKE, HO YIKe cuibHee, ¢ ypoBHeM 0esika S100b. BepostHOCTh OCI€0nepaOHHBIX KOTHUTHBHBIX
PacCTpoIiCTB B 3aBUCUMOCTH OT n0Ka3areJeii 6eika S100b gocroBepHo npe/ckasana B MOJEIISIX JIOTHCTHYECKOI perpeccuu u
ROC-anamsa. Yacrora paHHeil 1 CTOWKON KOTHUTHBHOI MUCHYHKINH CTATUCTHYECKH 3HAYMMO Pa3inyaiach y OOJbHBIX C
Npe/IIeCTBYIOINM /{eIPHEM, B MOZIEIH JIOTHCTHYECKOIT perpeccHn, JOCTOBEPHO NPEICKA3aHa CBA3b 9TOTO COOBITHS U BbIPA-
JKEHHOCTH HEHPONCUXOIOrHYECKUX oKa3aTeell Ha 7 CYyTKH NOCJIe0NePaIHOHHOTrO Ieproia. 3akatouenue. Y GOJIbHBIX C 11e-
PeGPO-BACKYJISIPHBIMU 3200J€BaHUSIMU NU30/IbI IIePEGPAIBbHOI THIIOKCEMUH ONacHbl. IIpH HX BO3HNKHOBEHNH MOBBINIAETCS
BEPOSITHOCTb Pa3BUTHUSI NOCIEONEPAHOHHBIX KOTHUTUBHBIX PACCTPONCTB, B TOM YHCJIE /UIMTENbHbIX. PaHHUM npeuKTOpoM
NOC/IE0NEPANMOHHBIX KOTHUTHBHBIX PACCTPOICTE sABJsieTcs yposenb Genka S100b Boime noporosoro sHayenus B 0,26 ur/mi.
Knroueevie crosa: uepe6po-BacKyisipubie 3a00I€BaHNsl, HE KAPIAUOXUPYPIUYECKUE OIEPAIHH, OCIEONEPAMOHHBII J1eHu-
Ppwii, mocaeonepanuoHHasi KOTHUTHBHAs AuchyHKIMs, nepebpaibHas okcumerpusi, 6enox S100b.

Objective: to study the impact of cerebral hypoxemia on the indicators of neuroinjury, by relying on the diagnosis of post-
operative cognitive impairments, and the neuroinjury marker S100b protein and to examine the relationship of postopera-
tive cognitive mpairments. Subjects and methods. Forty-eight non-cardiac surgical and non-neurosurgical patients with
verified cerebrovascular disease, who had been operated on under total intravenous anesthesia with propofol and total
myoplegia, were examined. Blood S100b protein levels were determined after cerebral hypoxemia detectable by transcra-
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nial oximetry. Postoperative delirium was diagnosed by the ICU-CAM test; postoperative cognitive dysfunction was diag-
nosed according to the Montreal cognitive assessment scale in the periods: 7 days, 1, 3, and 6 months, and 1 year, by using
the control group, the Z scores of these indicators were standardized. Results. Cerebral desaturation led to early postoper-
ative disorders, such as delirium and dysfunctions, in 72.7% of the cases. Cerebral saturation parameters correlated mod-
erately, but significantly with neuropsychological indicators at 30 days of the study and 3 months after surgery and just
stronger with S100b protein level. The risk of postoperative cognitive impairments in relation to the values of S100b pro-
tein was validly predicted in the models of logistic regression and ROC analysis. The rate of early and persistent cognitive
dysfunction differed statistically significantly in patients with prior delirium; the logistic regression model validly predict-
ed a relationship between this event and the neuropsychological indicators on 7 days postsurgery. Conclusion. In the
patients with cerebrovascular diseases, cerebral hypoxemic episodes are dangerous. When they occur, there is an increased
risk of postoperative cognitive impairments, including long-term problems. The above-threshold S100b protein concentra-
tion of 0.26 ng/mg is an early predictor of postoperative cognitive disorders. Key words: cerebrovascular diseases, non-car-
diac surgery, postoperative delirium, postoperative cognitive dysfunction, cerebral oximetry, S100b protein.
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BBenenne

Ecin ete coBceM HelaBHO OCHOBHOE BHUMAHUE UC-
crefioBaresiell, 3aHUMAIOIIUXCS TIPOOIEMON TT0CIeonepa-
IIMOHHBIX W3MEHEHWN IeHTPaJIbHOU HEPBHON cHcCTe-
MbI(ILTHC), 6b110 chokycrpoBano Ha HeOGIArONpPUSITHBIX
HEBPOJIOTUYECKUX COOBITUSX, HE 3aMETUTh KOTOPbIE OBLIO
HEBO3MOKHO (MHCYJIBTBI, CY/IOPOXKHBIN CHHIPOM, OIUCTO-
ToHyC 1 T. .) [1], TO, B HacTosee BpeMst, Bce GOJIbIIML
MHTEPEC BBI3BIBAIOT MEHEE BbIPAXKEHHbIE HAPYIIIEHUS, TPO-
SIBJISIIONINECS, B TIEPBYIO OU€PE/ib, NU3MEHEHMSIMU BBICIITUX
MCUXUYecKnX (KOrHUTUBHBIX) Gynkimii [2, 3]. Xors, npo-
rHO3 MOA00HBIX COCTOSTHUI CYNTAETCS, B 11€JI0M, GJ1arornpu-
AaTHBIM (y OOJIBIIMHCTBA GOJIBHBIX KOTHUTUBHbIE PacCT-
poiicTBa perpeccupyioT B TedeHue 6 MecsIeB Tocje
OTIepaIni ), UMEIOTCSI OT/EJbHbIEC CBUIETEIbCTBA B3AUMO-
CBSI3U TTOCJICOTIEPAIIMOHHBIX KOTHUTUBHBIX HAPYIICHWH €
YXy/IIIEHHEeM KauecTBa JKU3HU, U, Ia)Ke, YBEJTMUCHUEM Jie-
tanmbHocTU [4—6]. [locaennee 06CTOATENBCTBO 00y CIIaB-
JIMBAET BO3PACTAIOIIUN HHTEPEC AHECTE3HOJIOTOB K 00CY K-
JlaeMoit mpobseme.

[TocneonepaimoHHbie  paccTPONCTBA CO3HAHMS
MPUHSATO Pa3/e/igITh Ha IOCJEeONePAMOHHBIN AeTUPUil
(ITO/1) u 1tocsieonepaMoOHHY 0 KOTHUTUBHYIO INCHYHK-
o (ITOK/D).

[empwuii onpenensiercst Mesxxaynapomaont Kimacen-
uxanueit bonesneit (MKB-10) kax atnosornueckuii ne-
criennpuuecKuii OpraHIecKuil epedpaJbHbIl CUHIPOM,
XapaKTEePU3YIONIMIICS HAPYIIEHUSIMU CO3HAHWS, BHIMA-
HUSI, BOCHPUSITHS, MBIIJICHUS, TAMSTH, ICUXOMOTOPHOTO
MOBEJICHUS, HMOIME, HapylIeHUEeM 4Yepe/loBaHus CHa-
6oapcrsosanus [7]. PassuBaercs y 10—70% nanueHToB
crapiire 65 et B 1—4 CyTKM MOCIEOTIEPAIHOHHOTO TIEPUO-
na [8, 9]. OOGwenpunsitag MOJAETb PA3BUTHS [IEJTUPHS
MIPE/ITIoJIaraeT HaJIM4ue MPeApPacoNaraloluX 1 UHAIUU-
pyoIux GakTopoB: MOKUION BO3pacT, 00pasoBaTeIbHbIII
[IEH3 U HAJIMYKE CEPbE3HBIX COIYTCTBYOIIMX 3a00 € BaHMiT
noBbInaioT puck sosunknosenus [1O/] [8, 10, 11]; cpeaun
ITyCKOBBIX (haKTOPOB €/[Ba Jii He IJIABHBIM TIPU3HAETCS 11e-
pebpasbHast Trokcemust [12].

[Tocneonepannonnast KOTHUTUBHAS TUCHYHKIIMS He
3HAUMTCS B liepeuHe 3a60JeBaHuii u coctostHuii MeskyHa-
pomnoit Kinaccuduxarym bomresueit (MKB) [13] u DSM-IV
[14, 15]. Caiegyer OTMETHTB, UTO TEPMHUH «yMepPEHHbIE KOT-

Introduction

In most previous studies much attention of
researchers dealing with problems of postoperative
changes of the central nervous system (CNS) was focused
on easy-to-notice unfavorable neurological events like
strokes, convulsive disorder, opisthotonos, etc. [1]. Most
recently the focus of interest was skewed to less evident
disorders manifesting themselves primarily as changes of
higher psychic (cognitive) functions [2, 3]. Although the
forecast of these conditions is considered, on the whole, to
be favorable (in most patients, cognitive disorders regress
within 6 post-operative months), there is some evidence of
interconnection of postoperative cognitive disturbances
with impaired life quality and even increased mortality
[4—6]. The latter circumstance ensures the increasing
interest of anesthetists to the problem in question.

Postoperative disturbances of consciousness are sub-
divided into postoperative delirium (POD) and postoper-
ative cognitive dysfunction (POCD). Delirium is defined
by the International Classification of Diseases (ICD-10)
as an etiologically non-specific, organic cerebral syndrome
characterized by troubles of consciousness, attention, per-
ception, thinking, memory, psychomotor behavior, emo-
tions, and wake-sleep cycle [7]. It develops in 10—70%
patients over 65 years old on the 1st — 4th day of the post-
operative period [8, 9]. The generally accepted delirium
model assumes the presence of predisposing and initiating
factors: elderly age, education qualification and presence of
serious coexisting illnesses increase the POD risk [8, 10,
11]; cerebral hypoxemia is considered to be the main
among the starting factors [12].

Postoperative cognitive dysfunction is not listed
among the diseases and states in the International
Classification of Diseases (ICD) [13] and DSM-IV [14,
15]. It is to be noted that the term «mild cognitive impart-
included
International Classification of Diseases as an independent
diagnostic position [16], but this revision does not men-
tion the cause-effect relation with the surgery. According
to modern vision, POCD is a reduction in various neu-

ment» was in the tenth revision of the

ropsychological areas including memory, attention concen-
tration, and educability [17]. Unlike the typical patient
with POD, POCD is marked by absence of disorientation,
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Bompocs obesboanBanms .

HUTUBHBIE paccTpolicTBay (aHrL: mildcognitiveimpartment)
6b1 BRTIOUEH B JlecaToiii mepecMoTp MeskayHapoaHOH
Knaccuduxarm Bosesneii, kak caMOCTOSITETbHAS IHArHO-
cTrdeckast no3uty [ 16], Ho ykazaHU Ha IPUIMHHO-CJIE-
CTBEHHYIO CBSI3b C XUPYPIHMYECKMM BMEIIATEJBCTBOM B
ATOM IIEePeCMOTpe OTCYTCTBYIOT. [0 coBpeMeHHbIM TIpes-
crasiernsv ITOK/T mpezcrasisier cob0l CHUKEHE B pas-
JIMYHBIX HEHPOICUXOTOINYECKUX 00JIACTSAX, BKJIKOYAs Ma-
MSATb, KOHIIEHTPAIMIO BHUMAHUSI, CIIOCOOHOCTh K
oGyuenmio [17]. B ommmunu oT TUIMYHOTO TMAIMEHTA C
IO/ pu ITOK/ orcyTcTBYIOT [Ae30pueHTalIrs, 0OOMaHbI
BOCIIPUSITHSI, IIMKJIMYHOCTh CUMIITOMATHKM; HO HaOJII0/1a-
I0TCSI 3HAYUTEIbHBIE OTJINYUS OT UCXO/IHOTO YPOBHS B KOT-
[18—21].

ITOK/ mipu He- KapAMOXUPYPrUYeCKUX BMEITATEIbCTBAX B

HUTHBHBIX 00J1aCTSIX PacrpocTpanenHocTb
€BPOIIEICKUX cTpaHax Oblla U3yyeHa B KPyIHeleM s1u-
JIEMUOJIOTIYECKOM HcceoBannu International Studyof
Postoperative Cognitive Dysfunction (ISPOCD), mnpose-
nexrom B 1998 1. B pesyuibrare uccaenoBanust 6110 06Ha-
PY:KEHO, UTO KOTHUTUBHAS ANCHYHKITUS TPUCYTCTBOBAJIA Y
26% mokuIbIX TareHToB yepes 1 nemperio n'y 10% gepes 3
Mecsitia noce ornepannu [22]. [TIOK/] MoskHO pasiennTsb Ha
OCTPYIO, TIPOMEKYTOYHYIO U TTO3/IHIO0 UJIH JIOJTOCPOUHYIO
muchynknnio [22]. Tepmun «octpas I[IOK/I» ucnomnsayer-
sl JIUISL ONKMCAHMsI KOTHUTUBHBIX HAPYLIEHUN, OOHAPY KEH-
HBIX Ha 6—7-i JleHb 10CJe Oleparyu, «IIPOMEKYTOYHAS
TTOK/l» — mist m3aMeHeHwit, COXPaHSIONUXCsT B TeueHne 3
Mecstes, u «gaoarocpouras [ITOK/l» — mist uamenenwnii, Ko-
TOpbIE MOTYT JUTUThCSE 10 1—2 JieT u, jaxe, COXPAHSITHCS
MoKU3HEeHHo |3, 6, 10, 23—28].

s onerku [TO/IB HacTositiiee BpeMst peKOMEH/10-
BaH TosbKo MeTosL ICU-CAM [29—33], Toraa xak 71s 1u-
arnoctuku [TOK/] HeoOX0A1MMO MCIOIb30BaTh HAabOP Tec-
TOB, COCTOSNIMII He MeHee 4yeM M3 4—5 mKan GaabHOR
ottenku. Ilocyiesiee BpeMst I7isi OIIEHKH <HE JIEMEHTHBIX»>
KOTHUTHUBHBIX PACCTPOMCTB B Py HEHPO-TICUXUIECKUX
TECTOB Bee GOJIBIIYIO MONYJISPHOCTD IiprobperaeT MoHpe-
asbekas mikana KoruutuBHoi onenkn (MoCA-test), pu-
MeHeHUe KOTOPOit 000CHOBAHO OTJIMYHBIMU [TOKA3ATEISIMI
YYBCTBUTEJNHHOCTH, CIENMUMUIHOCTH U TTPEBOCXOICTBOM
Ha/l aHAJIOTHYHBIMM JINATHOCTUYECKUMU Tectamu |34—38].

YauTbiBas CX0XKeCTb, €CJIM He CKa3aTh WMICHTHY-
HOCTb, TpejinosaraeMbix MexanusmoB pazsutus 1O/l u
ITOK/1, ectb ocHoBanus nosnararh, uto I1O/] asisercs, ec-
JI He TIPUYUHOI, TO OZIHUM U3 HauboJiee PacipoCTPaHeH-
HBIX 1TpeAnKTOpoB nocseaytonmx [TOK/I.

C 11eJ1b10 IPOBEPKU JAHHOTO TIPEAIIONOKEHUS U Obl-
JIO TIPEJIIPUHATO HacTosIee nccaenoBanue. [Ipuuem, Boi-
HOJIHEHO OHO ObLIO y GOJIBHBIX € 1ePeOPO-BACKYJISPHOIL
HEJI0CTATOUHOCTBIO, T.€. TAIUMEHTOB, HauboJee YyBCTBU-
TEJIbHBIX K ME€PUOTIEPAIIMOHHON IUTIOKCEMUH.

Marepuan u MeTObI

OO0niasi XapaKTepUCTUKA OOJbHBIX M METO/bl MCCIIEA0Ba-
Hust. VceienoBanie mpoBesieHo y 48 GOIBHBIX € COMYTCTBYIOIIIM
1epe6po-BaCKyIAPHBIM 3a00JI€BAaHNEM, OIIEPUPOBAHHBIX B (DU~
ane «Menunnentps TnasYu/[K npu MI/I PO u TKBI ®CBH PO
B2011—2013 rr. Bce 6oabHbBIE TMCHMEHHO MOATBEPANIIN COTIACHE
Ha y4yacTue B UCCJIe[OBAHIU.

false perception, or symptomatology cycles; but there are
significant differences from the initial level in the cognitive
areas [18—21]. The POCD prevalence at non-cardiosurgi-
cal operations in European countries was covered in a
major epidemiological study, International Study of
Postoperative Cognitive Dysfunction (ISPOCD) carried
out in 1998. The study discovered that cognitive dysfunc-
tion was present in 26% of aged patients after 1 week and
in 10% after 3 postoperative months [22]. POCD can be
subdivided into acute, intermediate and late or long-term
dysfunction [22]. The term <«acute POCD» is used for
describing cognitive disturbances detected on the 6th —
7th day after the operation; <intermediate POCD» is used
for changes persisting for 3 months; and <«long-term
POCD» is used for changes that may last for up to 1—2
years or even for life [3, 6,10, 23—28].

Only the ICU-CAM method is now recommended
for evaluating POD [29—33], whereas for diagnosing
POCD, it is necessary to use a set of tests consisting of at
least 4—5 point scales. Recently, to evaluate non-dement
cognitive disturbances, the Montreal Cognitive
Assessment (MoCA-test) has been becoming increasingly
popular among the neuro-psychic tests. Its use is account-
ed for by excellent indicators of sensitivity, specificity and
its superiority over similar diagnostic tests [34—38].

Considering the similarity or even identity of the
supposed mechanisms of development of POD and POCD,
there is every reason to believe that POD is a reason or at
least one of the most wide-spread predictors of subsequent
POCDs.

This study has been undertaken to verify this
assumption in patients with cerebrovascular insufficiency,
i.e.,, in patients who are most sensitive to perioperative
hypoxemia.

Materials and Methods

General Characteristic of Patients and Study Methods.

The study included 48 patients with coexistent cerebrovas-
cular disease who were operated on at the branch MedIntCentre
of the Main Production and Commercial Direction for Servicing
the Diplomatic Board at the Ministry of Foreign Affairs of the
Russian Federation and at the Main Clinical Military Hospital of
Federal Security Service of the Russian Federation in 2011 -2013.
All patients gave their written consent to the participation in the
study. The study was approved by local Ethics Committees prior
to initiation.

Inclusion criteria:

1. Age over 65;

2. A cerebrovascular disease confirmed by an expertize;

3. Reduction of cognitive functions. Evaluation according
to the MoCA-test scale — from 18 to 25 points.

Exclusion criteria:

1. Dementia;

2. Evaluation according to the MoCA-test scale — less
than 18 points;

3. Old stroke or infarction of less than 6 months before
this surgery;

4. Oncological disease or another grave chronic disease at
the decompensation stage;

5. Movement restriction due to previous diseases;

6.  The patient needs prolonged ALV,

7. The patient needs postoperative sedation;
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Ta6umua 1. /[03bl npenaparoB, HCHOJIb30BAHHBIX /ISl BBOJHOTO HAPKO3a/TOJIEPIKAHNIS AaHECTE3HH.
Table 1. Doses of drugs used for anesthetic induction/anesthesia maintenance.

Drugs The doses of drugs on the stages of anesthesia
induction maintenance
Propofol 2.2+0.9 mg*kg" 3.7+1.1 mg*kg*hour
Phentanylum 4 mg*kg 2.4+1.0 mg*kg*hour
Nimbex 0.05 mg*kg'*hour 0.05 mg*kg"*hour”'

Note (npumeuanue): drugs — npernapatsri; the doses of drugs on the stages of anesthesia — 10351 1penapaTos Ha atanax anecresu; induc-
tion — mHYKIMS; maintenance — noanepskanue; Propofol — mponodos; Phentanylum — ¢enrtannn; Nimbex — nncarpaxypusiGesuiar;

mg*kg*hour"' — mr*kr'*uac™.

Kpurepun BrioueHus::

1. Bospacr crapiue 65 ser.

2. IloaTBepkieHHOE 3aKTIOYEHHEM CIEUATICTa Tepes-
PO-BaCKyIsIpHOE 3a60IeBaHNE.

3. CHumxenue KOrHUTUBHBIX (hyHKInil. OlieHKa 110 1IKase
MoCA-test ot 18 510 25 6aoB.

Kpurepun uckmoyenus:

1. Jlemenius.

2. Ornenka 110 mkaize MoCA-test menee 18 6asos.

3. llepenecennsrii MHCYIBT W WHQAPKT JaBHOCTHIO Me-
Hee 6 MecsLeB /10 IH HACTOAIIEH oneparun.

4. Hammdne OHKOJOTHYECKOTO 3a00I€BAHUS MU IPYTOTO
TSKEJIOTO XPOHUIECKOTO 3a00IEBAHNST B CTA/INN TEKOMIIEHCAITH.

5. Orpanuyenvisi JBUKEHUIT BCJEACTBUE TE€PEHECEHHBIX
3aboreBaHuil.

6.  DBomproil (ast) HykaaeTcsl B TPOBEIECHUN MPO/JICHHOM
NBJIL

7. Bousbnoii (ast) Hy:kIaeTcst B celalluu TOCJIe ONepPaIui.

8. Xwupypruueckue OCJHOXKHEHHs B PaHHEM IOCJeolepa-
IIMOHHOM ITI€pPUO/IE.

9.  lpyroe omepaTuBHOE BMEIIATENBCTBO WJIU MEIUIIH-
CKast MAHUITYJISIIIIST C AHECTE3NOIOTHIECKIM TI0COOMEM B TIEPHOL
UCCIIe/IOBAHUSL.

Meron anecre3un. VIHTpaorepaIioHHast 3aiunra Bcex 60Jb-
HBIX [IPOBOJINJIACH METO/IOM TOTAJIbHO BHYTPUBEHHO aHECTe3MH
(TBA). BBosiHbIil HAPKO3 COCTOSLI U3 HOCJIE/[0BATEIBHOTO BBE/Ie-
Hus nporodosa u penranuia (tabsu. 1). Mnrybaimio Tpaxen Bbl-
MOJTHSIN Ha (hoHe TOTaTbHON Muonsernu moj Koutposem TOF
(TOF-Watch, Organon, Huznepnanasi) u monuropunra BIS (ie-
JieBoit ypoBenb 45—55 en.). Ilomnepskatie anecre3un oCymecTs-
JISTTA TEMU 3Ke TIpeTapaTaMu.

Bceewm nanmentam nposoauiu UBJI B pexkume CMV armmapa-
toMm FabiusGS+ ¢ wunrterpupoBanibiM MoHuTOpoM InfinityM
(Drégger, lepmanus).

B nocsieornepainoHHoM neproze 60JbHbIe Toydanm nHdysu-
OHHYIO U CHMITTOMATIYECKYIO TEPAIUIO B COOTBETCTBIE C TPeOOBa-
HUSIMI JIEYEHUS] OCHOBHOTO M COMYTCTBYIONMNX 3a00JI€BAHIN 110
eaunomy JiedeGHoMy cranapry. OGes3bosmBanyie: B IepBble CyTKI
oCJIeoTepaoHHoro nepuona — Mmopdu B 1o3e 10—20 mMr/cyTku,
BTOpbIe — TPeTbH cyTKN — Mopdun (0—15 Mr/cyTkn) B KOMOUHA-
I[UH C HECTEPOM/IHBIMI IIPOTUBOBOCIIATINTEIBHBIMU TIPEIIAPATAMIL.

MonuTOopHHT
IKT ¢ moxcuerom YCC.

A/l HeMHBA3UBHBIM METOJIOM.

SpO, ¢ myabpcoKCnMeTpUYecKoil KPUBOI.
O6bema BIIOXa,/BbIIOXA.

FiOy;

EtCOy;

Yacrotsr apixanus (Y/1).
lepMeTHYHOCTH /IBIXaTEIBHOTO KOHTYPA.

9.  BIS-monuropunrnputopom Aspect — 2000 nim Vista,
Aspect med. inc. (CIIIA).

TpaHKPAaHUATBHYIO OKCHMETPUIO MPOBOAUIKM TPUOOPOM
Fore-Sight (Casmed, USA). «3uusoaoM 1epebpaibHOil «TUIT0-
kceMnm» (cobbrTreM) cuntann camkerne SrO,y Ha 3 MuH 1 6osee
110 ypoBHs Ha 20% Hike, HAGIIOAEMOT0 OCIE UHY KUK AHECTe-
31H, JI0 HAYAJIa OTIEPAIUH B YCJIOBUSX CTAOUIBHON TeMOJINHAMI-
ku u SpO,y 98—100%. Ipu camxennu SrO, feiicTBOBAIN B COOT-
BETCTBHE CO CJIE/IYIOIUM aJTOPUTMOM:

PN W

8. Surgical implications in the early postoperative period;

9. Another surgical intervention or medical manipulation
with anesthetic aid during the study period.

Method of anesthesia.

The intraoperative protection of all patients was performed
by method of total intravenous anesthesia (TIA). The anesthetic
induction composed of consecutive injection of profopol and
phentanylum (Table 1). The intubation of trachea was performed
on the background of total myoplegia under TOF control (TOF-
Watch, Organon, Netherlands) and BIS monitoring (target level
45 — 55 U). The anesthesia was maintained with the same prepa-
rations.

All patients were subject to ALV in the CMV mode with a
Fabius GS+ apparatus with integrated Infinity M monitor
(Dragger, Germany).

During the postoperative period, the patients received infu-
sion and symptomatic treatment in conformity with the require-
ments for treatment of the main and coexisting illnesses according
to the single medical standard. Pain relief: on the first day of the
postoperative period: morphine 10—20 mg/day, second and third
day: morphine (0—15 mg/day) combined with nonsteroid anti-
inflammatory preparations.

Monitoring
ECG with HR count;

ABP by non-invasive method,;
Spot, with pulseoximetric curve;
Breathing in/out volume;

FiOy;

Breathing rate (BR);

Breathing circuit tightness;

9. BIS monitoring by means of Aspect — 2000 or Vista,
Aspect Med. Inc. (USA).

The transcranial oximetry was performed by means of Fore-
Sight device (Casmed, USA). A reduction of SrO, to a 20% lower
level for 3 minutes or more, observed after anesthetic induction
before the operation beginning in the conditions of stable hemo-
dynamics and at SpO, 98—100% was considered to be a cerebral
hypoxemia case (event). At SrO,, we acted in accordance with the
following algorithm:

e one-time hypotension (reduction of ABPavrg. by 10%
or more relative to the outcome) without hemorrhage — nora-
drenaline infusion with an initial dose of 0.3 mg/kg and increase of
FiO,4 to 0.9;

*  hypotension as a result of hemorrhage occurrence —
increase in the rate and change of the quality composition of the
infused solutions and increase of FiO, to 0.9;

* if the cause of SrO, reduction cannot be established —
increase of FiO, to 0.9 and change of ventilation parameters to
increase ETCO, to 50 mmHg.

To determine the content of S100b protein, as a marker of
neuronal injury [39] venous blood samples were taken before the
induction and subsequently 24 and 48 hours after the end of the
operation only in those patients in whom cerebral hypoxemia
event were discovered in the process of anesthesia.

The POD diagnosis was performed by CAM-ICU method
[40, 41] on the 1st—3rd day of the postoperative period; and
POCD was diagnosed by neuro-psychological testing with the aid
of a MOCa-test [38, 42].

NS WN
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Ta6muua 2. HekoTropbie aHTPONOMETPUYECKUE U [EMO-
rpaduyeckue aHHbIe 00CIEeJOBAHHBIX OOJIBHBIX

Table 2. Anthropometric and demographic information
of the patients under study

Parameters Parameter values
Number of patients, n 48
Men/women, n 22/26
Coexistent CHD, % 67
Coexistent essential hypertension, % 86
Coexistent COPD, % 13
Coexistent COLD, % 15
ASA1 —
ASA 11 —
ASAIII, % 17
ASA 1V, % 83
ASAYV, % —

Note (npumeuanne): Parameters — nokasarenu; Parameter val-
ues, n% — 3HaueHe Mokasareseif, n%; number of patients — uric-
J10 GOJIBHBIX; MeN — MYKYMHBI; WOmMeN — JKEHIINHBI; coexistent
CHD (ichemic heart disease) — comyrcrByomas UBC (umemu-
yeckast 6osie3Hb cepia); coexistent essential hypertension — co-
MyTCTBYIOIAsl THIIEPTOHMYecKast Oosesmb; coexistent COPD
(cronic obstructive pulmonary disease) — comyrerByomas xpo-
Huyeckass oOCTpyKTUBHast Gojiestb Jerkux; coexistent COLD
(chronic nonspecific lung disease) — comyTcTBytomee xporndec-
Koe Hecrenupuueckoe 3abosesanue jgerkux; ASA1 — ASAV —
mKaja AMEPUKAHCKOW accolMaluy aHecTe3noyoroB ASA s
OIEHKM TSKECTUT COCTOSTHUST OOJIBHOTO.

. MpU OHOMOMEHTHOW runoTen3uu (cumkenne AJlcp.
Ha 10% 1 GoJiee IO OTHOIIEHUIO K UCXOY) 6€3 KPOBOTEUEHUST —
nH}y3UsT HOpaIpeHaTNHa B HAYaIbHOi 03e 0,3 MKT/KT 11 yBeJsIn-
yenue FiO, 10 0,9;

. IIPU TUTIOTEH3UH B Pe3yJITaTe BO3HUKIIETO KPOBOTEUe-
HUS — YBeJMYeHHe TeMIla U U3MEeHeHNe KaueCTBEHHOTO COCTaBa
nndysupyempix pactsopos u yseanuenue FiO,y 1o 0,9;

. ecau ipuuniy cumkenusi SrO, He yIaBaloch yCTaHo-
BuTh — yBeanudenne FiO, 10 0,9 1 namenenne mapaMeTpoB BeHTH-
ssinn, npeznosaraoiue poct ETCO, 1o 50 MM pr. cT.

Jlnsa onpenenenus cogepskanus Geaxa S100b, kak Mapkepa
Heiipo-tioBpexkaenust [39] mpoObl BEHO3HOI KPOBU Gpajiv 110 WH-
JIYKIIIU 1 Jfasiee dyepes 24 1 48 yacos 1nocJie OKOHYaHUs OIepanm
TOJIBKO ¥ TeX OOJIbHBIX, Y KOTOPBIX B MPOIECCE aHECTE3UH ObLITN
BBISIBIIEHBI COOBITHST 11€PEGPATBHOI «THITOKCEMIN».

HexoTopsle anTporioMerpuyeckue AanHbie GOJbHBIX MPe/-
CTaBJIeHbI B TabI. 2.

Pacripeziesierivie 60IBHBIX B 3aBUCUMOCTH OT XapaKTepa BbI-
IOJIHEHHBIX OTIepalHii Ipe/icTaBIeHo Ha puc. 1.

Junarnoctuxy 1O/l npoBoauau meronom CAM-ICU [40, 41]
Ha 1-e n 3-u cyTku nocseoneparonnoro nepuoaa; [IOK/] — ma
OCHOBAHUU HEHPO-IICHXOJIOTNYECKOT0 TECTUPOBAHKS € TOMOIIIBIO
MOCa-test [38, 42].

C 11espIo ToCyTeayIomeii Helpo-TCUX0JIOTNIeCKON OIEHKH C
UCIIOJIb30BAHUEM METOJUKY CTaHnapTusanuu [43] Gblia coznana
KOHTPOJIbHASI TPYIINA, B KOTOPYIO BONLIO 47 HOOPOBOJBIIEB M3
YICIIa TIPUKPENIEHHOTO KOHTHHTeHTA BeJIOMCTBEHHOMN TTOJIMKJIN-
HUKU U POJICTBEHHUKOB IAIMEHTOB, IPUHIMABIINX y4acTue B UC-
caenoarui. Habop rpymibl KOHTPOJISE B TAHHOM CJTyYae 1eJieco-
o6paseH 1Mo MpUYMHAM:

1. Mununmusanus «ahdexra sanomunanusy [22, 44].

2. B cermente nmanuenTos ¢ conyrcrByiomumu [[B3 mpo-
1[ECChI OTPHIATENBHON IMHAMUKHI 3aKOHOMEPHBI I B HEKOTOPBIX
CIIYYastX CHUKEHME KOTHUTHBHOTO CTAaTyCa MOJKET ObITh HE CBS3a-
HO € [eprorepaonubiMu (hakTopamu.

B wuccrenyemoii Tpyiine, Ha KaskOM dTare MCCIe0BaHusT: 7
nueit, 1 mecsin, 3 Mecsna, 6 Mecsues, 1 rog, — pesyssratel MoCA-
test MOJBEPraCh MPOIE/LYPe CTAHIAPTU3AINI HAa OCHOBE aHAJIO-
THYHBIX HEHPO-TICHXOJIOTHYECKNX MOKa3aTeslel, Olpe/Ie/IeHHbIX B
Te ke CPOKM Y KOHTPOJIbHOI rpytibl. [Tomyuennslii pesysraT nc-

10

17
M Laparoscopic cholecystectomy
I Colon surgery
| Gynecological operations

B Herniotomy

Puc. 1. Pacnpezenenne 00JIbHbIX B 3aBUCHMOCTH OT XapaKrepa
BBINIOJIHEHHBIX OIepaIuii

Fig. 1. Distribution of patients according to the character of
operations performed

Note (mpumeuanue): laparoscopic cholecystectomy — mamapo-
CKOTIMYECKas XOJIEMUCTIKTOMUST; colon surgery — omeparuu Ha
kuteunnke; gynecological operations — runekosoTIYECKIE OTTE-
paiyn; herniotomy — yiajieHne rpboKHy.

For the purpose of subsequent neuro-psychological evalua-
tion with the use of standardization methods [43], a reference
group was created that included 47 volunteering individuals from
the local community area and relatives of the patients participat-
ing in the study. In this case, the reference group recruitment is
expedient for the following reason:

1. Minimization of the «memory effect» [22, 44]

2. In the segment of patients with coexistent CVDs, the
negative dynamics processes are natural, and in some cases the
cognitive status reduction may not be connected with periopera-
tive factors.

At every study stage (7 days, 1 month, 3 months, 6 months, 1
year ) the results of a MoCA-test were standardized on a base of
similar neuro-psychological indicators determined in the refer-
ence group for the same time periods. Obtained result was used for
detecting POCD and evaluating its gravity. The Z-score equal or
exceeding 1.96 evidenced a deviation from the norm, i.e., of devel-
oping POCD; a greater value corresponded to a greater gravity of
dysfunction.

For forecasting the standardized indicators determining a
severe degree of POCD, a logistic regression model was used, in
which the Z-score variables at all stages of the study were includ-
ed in one whole and reduced to a binary index (POCD event — 1;
absence of POCD — 0). After that, the least square method was
used to conduct the procedure of logistic regression with one vari-
able in the form of the said indexes; this analysis resulted in a
POCD event with probability of at least 95%.

Statistical analysis.

The statistical processing of the results obtained was made
using MedCalc 7 software, StatPlus 2009 Professional. The vari-
ables obtained during the neuro-psychological testing were stan-
dardized [43]. The results were further processed to perform
Spearman rank order correlation, logistic regression, ROC analy-
sis, and comparison of frequencies of binary qualitative characters
in both groups.
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nosib3oBasn Jiist BoisiBienust [TOK/] u orieHku ee TsixkecTi. Z-0o1eH-
Ka paBHas n npesbrmaiomas 1.96 ceugerenbcTBOBama 06 OTKIOHE-
HUM OT HOPMBI, TO ecTh 0 passutun [TOK/I, Gosbinmii okasaress
COOTBETCTBOBAJ OOJIBIEMY 3HAYEHHIO TSUKECTH IUCHYHKITHIL

JL1st Ipe/icKa3anms CTaHAAPTU3NPOBAHHBIX [TOKa3aTeeld, Or-
penensiionux Tsokenyto crerenb [TOK/L, ncnosb3oBaiacs soruc-
THYeCcKas perpecCHOHHas MOJIeJIb, B KOTOPOII IlepeMeHHbIe Z-o1ie-
HOK Ha BCEX IJTamax WCCAeI0OBAaHNS BKJIIOYEHBI B OJHY
COBOKYITHOCTb U IIPUBE/IEHBI K GUHAPHOMY TT0Ka3aTeso (CoObITIe
ITOK/I-1, orcyrctBue ITOK/I-0). B pambueiiniem MeTomoM Hau-
MEHBIINX KBA[PATOB ITPOBEIEHA TIPOIE/yPa JIOTUCTHIECKON per-
peccuu ¢ 01HOI He3aBUCUMOIL IIepeMeHHON B BUJie YKa3aHHBIX I10-
KazaTeJieii, pesyJIbraToM 9TOro aHajiusa siBusioch coobirne ITIOK/]
C BEPOSITHOCTBIO He MeHee 95%.

Cratuctnyeckuii anamms. Crarucrindeckas 06paboTKa 1oTy-
YEeHHBIX Pe3yJIbTaToB IIPOBOJIIJIACH C HCIIOJIb30BAHIEM IIPOrPaMM
Statistica 7, MedCalc, StatPlus 2009 Professional. Tlepementsre,
[OJTy4YEeHHbIE TIPM HeHPO-TICUXOJIOTMYEeCKOM TEeCTUPOBAHUU I10]I-
BepruyThl cranaaprusanun [43]. O6paboTka pe3yJ IbraToB npoBee-
Ha MPU MOMOIIN CTATUCTUYECKUX MOJIEJIEN: PAHTOBAsT KOPPEJISIINST
Crimpmena, sorucrudeckast perpeccusi, ROC-ananus, cpaBHeHue
YacTOT GHAPHBIX KAYeCTBEHHBIX TPU3HAKOB B JIBYX TPYIIIaX.

PesyabraThl U 00CyK/IEHHE

CpeaHue TepronepalioHHbIEIIOKA3aTEIN TeMOJIH-
HAMUKHN OTPa’keHbl Ha puUC. 2.

B xoz1e aHECTE3MOJOTMYECKOTO MOCOOUS B yKa3aH-
HOM BBIOOPKE GOJIBHBIX apTEPUAIbHON TUIIEPTEH3UN HE 3a-
peructprpoBano. HekoTopast TEHAEHIMS K TaXWKapIAHH,
BEPOSITHO, SIBJISIETCS] 3BAKOHOMEPHBIM KOMITEHCATOPHBIM OT-
BETOM CHMIIATHUECKONH HEPBHOW CHCTEMbl Ha BBEIEHUE
aHeCTeTHKa W OTBETOM Ha IpPUMEHEHHe HOpaJpeHaJInHa,
MIPUMEHSIEMBIM KaK JIJIsI JIeUeHsl TUIIOTEH3UH, TaK W P
AJITOPUTME JICYEHUS 11ePeOPATbHOON THTOKCEMUN.

Co0OBITHEM TUTIOTEH3UN CYUTATIOCH CHIKEHNE CPEl-
HETo apTepuabHOTO JaBjieHns Ha 20% OT UCXOIHOTO B Te-
YEeHUHU 5 MIUHYT, JAHHOE COCTOSHUE OTMeUeHo y 15 marmen-
ToB (31,2%).

[Ty IbCOKCMMETPHUST TTO3BOJIIIA BBISIBUTD TTNU30/IbI
YMEPEHHOH TUMTOKCEMUH, paree OMUCAHHDBIN aaTOPUTM
NpUBeEJI K HOPMAaJIU3aIluU CUTYaIuu y GOJIBIIUHCTBA O0JIb-
HBIX, OIHAKO, Y 3 60JbHBIX (6,2%) XUPYyprudeckoe BMela-
TEJILCTBO COMPOBOJKIAIOCH CUCTEMHOM ecaTyparet, ¢
HOCJIeYONMMEI NoKasaressivu catyparn 90—92%, 3a-
KOHOMEPHO, YTO ¥ ATHUX TAIMEHTOB CHCTEMHAsT TUIOKCE-
MUSI COTIPOBOKAAIOCH IIepeOpasibHOl ecaTypaliieHii.

[lepebpanbHas runokcemust ormedera y 22 (45,8%)
GOMBHBIX, TIPH 9TOM COOBITUE TUTIOTOHNHU OBLIOOCTOBEPHO
cBs3ano ¢ mokazaressimu StO, (r=-0,33; p<0,05), ¢ 607b-
el cnoit mogoOHas KOPPEIAIMOHHASA CBSI3b IPOSBIIACH
B oTHOMIeHNN MoKazatess SpO, (=0,56; p<0,05). OxHaxo
CJIETyeT OTMETHUTD, UTO TTPH TIPOBEICHUN MHOKECTBEHHOTO
PErpecroHHOT0 aHaIu3a pacipeie/eHre BIUSHUS Tepu-
OTIEPAIMOHHBIX (DaKTOPOB Ha BBIPAKEHHOCTh KOTHUTHB-
HBIX PACCTPONCTB YKA3LIBAET, YTO HE3ABUCUMBIMU TTPEINK-
(opmupoBanus
KOTHUTHBHBIX HAPYIIEHUH SBUINCD: CTETIEHD OOTEPAIH-

TOpaMu OCJIE0NEePAITTOHHBIX
OHHBIX KOTHUTHUBHBIX HapylleHuil, a 6ojiee 3HAYUMbIM,
riyOuMHA U BBIPAKEHHOCTh WHTPAOIEPAIIMOHHO 11epe6-
pasibHOI lecatyparuu. Tak cTaHAapTU30BaHHbIN Ko hu-
muent perpeccun (beta) ams mokasartens nepeGpasibHOiL

== Heart rate (beat/min) =gp= ABP, av. (mm hg)

mm Hg, beat,/min

End off 3hoursafter
operation surgery

Middle of an
operation

Out Induction

Puc. 2. Cpeanne nepuonepanyioHHbIe IOKa3aTeH TeMOMHAMHKH.
Fig. 2. Average perioperative hemodynamics indicators.

Note (npumeuanue): heart rate (beat/min) — 4ucsio cepaednpx
cokpamennii (ya./mun); ABP, av — average blood pressure (mm
Hg) — cpennee aprepuanbrHoe gaBienue (MM pT. CT.); outcome —
ucxox; induction — unaykius; middle of an operation — cepeau-
na onepaini; end of operation — komert oneparuu; 3 hours after
surgery — 3 4 1ocJie OTepari.

Results and Discussion

Average perioperative hemodynamics indicators are
shown in Figure 2.

In course of the anaesthetic support in the specified
sampling, no patients with arterial hypertension were reg-
istered. Probably, some tendency to tachycardia is a regu-
lar compensatory response of the sympathetic nervous sys-
tem to anesthetic induction and response to noradrenalin
infusion which is used for the hypotension treatment and
in the algorithm of cerebral hypoxemia treatment.

A hypoxemia event was a reduction of average ABR
by 20% in comparison with the outcome during 5 minutes,
it was noted in 15 patients (31.2%).

Pulse oximetry allowed detecting the events of mod-
erate hypoxemia, the algorithm described earlier resulted
in the normalization of the condition of many patients;
however, the surgical intervention of 3 patients (6.2%) was
accompanied by system desaturation with further satura-
tion indicators of 90—92%. Expectedly, system hypoxemia
in patients was accompanied by cerebral desaturation.

Cerebral hypoxemia was found in 22 patients
(45.8%) in which the hypotension event was negatively
correlated with SrO, indicators (=-0.33; p<0.05) and a
positive correlation was found in relation to SpO, indica-
tors (r=0.56; p<0.05). However, it should be noted that, by
conducting the multiple regressive analysis, a distribution
of influence of the perioperative factors on the intensity of
cognitive disturbances shows that the independent predi-
cators of the formation of postoperative cognitive distur-
bances included: a degree of preoperative cognitive distur-
bances and depth and intensity of intraoperative cerebral
desaturation. Thus the standardized regression coefficient
(beta) for the indicators of cerebral saturation on the 7th
day and 30th day of the study and after 3 months was 0.47,
-0.53 and -0.51, correspondingly, and in case of the analy-
sis of influence on POD 7=-0.53, the final indicators are
shown in the Table 3.
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Ta6auna 3. B3aauMoCBs3b U CTENEHb BO3/EICTBUS PA3JINYHBIX MEPUONIEPANMOHHBIX MIOKa3aTesell Ha BHIPAXKEHHOCTD
MOCJIEONEPAMOHHBIX KOTHUTUBHBIX HAPYIICHUIA.

Table 3. Interconnection and influence of different perioperative indicators on the intensity of cognitive disturbances
at different stages.

Parameters on stages of study Perioperative factor beta t(df) and p(t) R R? P
POD (CAM-ICU) MCI 0.2 1.62 (p>0.05) 0.7 0.49 p<0.05
Hypotension -0.18 -1.48 (p>0.05)

SpO, -0.31 -2.01 (p>0.05)
SrO, -0.53 -3.71 (p<0.05)
POCD (MOCa-test) 7 days MCI 0.06 0.45 (p>0.05) 0.59 0.35 p<0.05
Hypotension -0.23 -1.70 (p>0.05)
SpO, -0.20 -1.14 (p>0.05)
SrO, -0.47 -2.95 (p<0.05)
POCD (MOCa-test) 30 days MCI 0.29 2.64 (p<0.05) 0.76 0.58 p<0.05
Hypotension -0.05 -0.51 (p>0.05)
Saturation -0.19 -1.35 (p>0.05)
SrO, -0.53 -4.09 (p<0.05)
POCD (MOCa-test) 3 months MCI 0.33 2.94 (p<0.05) 0.77 0.59 p<0.05
Hypotension 0.00 0.001 (p>0.05)
SpO, -0.19 -1.27 (p>0.05)
SrO, -0.51 -3.81 (p<0.05)
POCD (MOCa-test) 6 months MCI 0.68 5.90 (p<0.05) 0.8 0.64 p<0.05
Hypotension 0.03 0.30 (»>0.05)
SpO, -0.07 -0.47 (p>0.05)
SrO, -0.23 -1.87 (p>0.05)
POCD (MOCa-test) 1 year MCI 0.77 7.10 (p<0.05) 0.84 0.7 p<0.05
Hypotension -0.08 -0.8 (p>0.05)
SpO, -0.1 -0.74 (p>0.05)
SrO, -0.11 -0.96 (p>0.05)

Note (npumeuanue): Parameters on stages of study — nokasaresn Ha stanax uccaenosanust; Perioperative factor — repuornepaoHHbIii
(akrop; beta (standardized regression coefficient) — 6era (crangaprusosanubiii Koadduinent perpeccun); POD (postoperative deliri-
um) — nocseonepanuonnsiii gesmpuit; POCD (postoperative cognitive dysfunction) — mocsieonepannontas KOTHUTUBHAS TUCHYHKIIUS;
Hypotension — runorensust; MCI (degree of preoperative cognitive disturbances) — crernenn npeonepanoHHbIX KOTHUTHBHBIX HapyIIie-
uni; day — memn, months — mecsiier; SpOy — (saturation) — Haceiimenne Kposr Kucaoponom; SrO, (level of cerebral saturation) — ypo-
BeHb 1epebpanbHoii catypann; MOCa-test (Montreal cognitive assessment scale) — MoHpeanbckast mKasa KOTHUTUBHOW OIEHKH;
CAM-ICU — confusion assessment method for the intensive care unit — MeTo/1 OIIEHKK CIIyTAHHOCTH CO3HAHWS JIJIsl HHTEHCUBHOI Tepa-
man; R (coefficient of multiple correlation) — koadpunment muoskecrsernoii koppensiian; R? ((determination coefficient) — koadurm-
ent nerepmunaiuy; t (df) and p (t) is Student criteria and the error of a probability of a hypothesis about equality of zero in an absolute term
of regression equation — kpurepuii CTbioJIEHTa 1 BEPOSTHOCTD ONUOKI TUTIOTE3bI O PABEHCTBE HYJIEBOIO CBOOOHOTO YJIEHA PETPECCUOHHO-

ro ypasHenust: P is a level of significance of the regression model — yposenb 3HaunMocT perpeccHOHHON MOJIEIIH.

catyparuu Ha 7-1, 30-11 1HU nccaeoBaHUsA U 3 MecsIa co-
craBu coorBetctBento: —0,47; —0,53; —0,51, a B ciryuae
anasm3a sansaaudg Ha [10/] — 0,53 okoHUaTeIbHbIC 3HAYEC-
HUS PETPECCUN YKA3aHbI B TabJI. 3.

JlanbHeillee udydeHne BAUSHUS HepeOpaIbHON TH-
TTOKCHY TTPUBEJIO K CJIEAYIONIM Pe3yJIbTaTaM.

YacToTa pa3BUTHUS OCAEOTEPAIMOHHOTO JEJTUPUST
cocraBusia 43,7%.YMepeHHast oTpuIarejabHass KOPpeJs-
IIUOHHAS CBI3b MeKy nsmenenusimu SrO, 1 U3BMEeHEHU-
SIMA KOTHUTHBHOTO CTaTyca MOSBUJIACH TOTBKO (puc. 2)
ma 30 cyrkum uccrenosanus (r=—0,47; p<0,05). Ykazan-
HbIE B3aMMOOTHOIIECHUS COXPAHSIJINCh W Ha dTare «3 Me-
cama» (r=—0,51; p<0,05).

CutbHast OTpUIATEIbHAST KOPPEJISIIUST COAEPIKAHUST
6eska S100b ¢ Besmuunoit SrO, oTMeueHa Ha Beex aTariax,
HaumHas ¢ «7 auei m/o» (r=-0,87; p<0,05). [Ipeamomarasa
BBICOKYIO TIPOTHOCTHYECKYIO IEHHOCTh TecTa olpejelie-
Hud cogepkanus 6esaka S100b, 11 usydeHus CBA3U MeK-
JIy YPOBHEM 9TOTO MapKepa HeHpO-TI0OBPEKACHUS 1 COObI-
trem 1O/l HamMu TTpoBesieH pasebHBIN JTOTUCTHYECKUI
perpeccuoHHbIN aHaus (puc. 3), B KOTOPBII BOILIN COObI-
tue 110/], kak 3aBucnuMas OGuHApHAsA MepeMeHHast OTKIIN-

Further studies revealed that the frequency of devel-
opment of postoperative delirium was 43.7%. A moderate
negative correlative connection between the changes of
SrO, and changes of cognitive status appeared only on 30th
day of the study (r=-0.47; p<0.05, Fig. 2). The specified
relations were also evident in 3 months after the study
(r=-0.51; p<0.05).

A strong negative correlation of the content of
S100b protein with SrO, was detected at all stages
starting from 7 days after the surgery (r=-0.87; p<0.05).
Suggesting a high prognostic value of the test for
detecting concentration of S100b protein in neuro-
injury and the POD, theseparate logistic regression
analysis was performed (Fig. 3)/ In this study, the POD
event was considered as a dependant binary response
variable (1 — presence of POD, 0 — absence of POD)
and the content of S100b protein served as an indepen-
dent permanent variable. The compatibility level of the
model of regression x* amounted to -10.63; the impor-
tance level amounted to (p<0.05).

In order to detect the optimal parameters of the
prognostic value of the marker of neuro-injury, ROC
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Puc. 3. Koppeusinus uepeGpaisnoii carypauuu (SrO,) u cran-
JIapTU3UPOBAHHbIX NOKa3aTeseil HelPo-IICUX0JI0THYECKOro Tec-
TupoBaHus Ha 7 U 30 CYTKH HCCIeI0BaHUS.

Fig. 3. Correlation of cerebral saturation (SrO,) values and
standardized indexes of neuro-psychological testing on the 7th
and 30th days of the study.

Note (npumevanue): Z-score according to MoCA test — orernka
no mkase MoCA; cerebral oximetry indicators — nmokasaresu tie-
pebpasbHoil okcuMerpun; days — aHu.

ka (1 — mammume 110/], 0 — orcytcrsue I1O/1) u conep-
skanue Oenka S100b, kak HezaBuCHUMast HellpepbIBHAs Tie-
peMeHHas. YPOBEHb COTJIACOBAHHOCTH MOJIEJTH PETPECCUN
% coctasua —10,63; ypoBenn 3Haunmoct (p<0,05).

C 11esbI0 OTIpe/IesIeHNsT ONTUMATLHBIX TTapaMeTPOB
MTPOTHOCTUIECKON 3HAYNMOCTH MapKepa HEHPO-TIOBPesK/Ie-
Hug B pampHeiimem npoBenieH ROC-ananus n onpezeneH
ONTUMaJIbHBIN T10por otceuenus (optimalcut-offvalue) 1o
TabJIMIle MACCHBA TOUEK MAKCUMaJIbHAsT CyMMapHast 4yBCT-
BUTEJILHOCTD U CIIEU(MUIHOCTH MOJIENH, T. €. Se+Sp — 910
S100b>0,271r/Mu1. [Ipu 5TOM YYBCTBUTENBHOCTH COCTAB-
asita 68,7% (95% IV or 41,4 no 88,9), re. y 41,4—88,9%
nanmentoB ¢ gemupuem S100b>0,27, a cnenmduanocts
pasma 100% (95% /11 54,1—100), To ectb y 54,1—100% ma-
uentoB 6es gesmpust S100b<0,27 Hr/mu GanaHce MeKILy
YYBCTBUTEJILHOCTBIO M CHEIM(PIIHOCTBIO, T.€. Kor/ia Se~Sp —
aro S100b>0,24ur/ma. UyBcTBUTENLHOCTH paBHA 75%
(95% U ot 47,6 no 92,6), cermduanocts pasHa 83,3%
(95% I ot 36,1 mo0 97,2).

[Tpu rpaduueckom anammze ROC-kpuBoit (puc. 4)
OTMEYAETCsT, YTO TOUKA, COOTBETCTBYIONIAST Se~Sp NMeeT Ha-
ubosiee GIKHEE MOJIOKEHUE K JIeBOMY BepxHeMmy yruy. Ta-

Puc. 4. MoeJb JIOTHCTUYECKON PErpeccuu BEPOSITHOCTH COObI-
THS TOCIEONEPANMOHHOTO JeJUupHs oT yposHs Genka S100b.
Fig. 4. The model of logistic regression of the probability of the
POD event from the concentration of S100b protein.

Note (npumeuanue): concentration of S100b protein — komien-
tpaiust 6esika S100b; POD (postoperative delirium) — nocseore-
PAIMOHHBIN IeTUPHIL.

analysis was conducted and the optimal cut-off value of
S100b was defined as >0.27 ng/ml with sensitivity 68.7%
(95% DI from 41.4 to 88.9, i.e. 41.4—88.9% of the patients
with delirium had S100b>0.27) and the specificity 100%
(95% DI 54.1—100, i.e. 54.1—100% of the patients without
delirium S100b<0.27 ng/ml).

At S100b>0.24 ng/mlte the sensitivity was 75%
(95% DI from 47.6 to 92.6) and specificity was 83.3% (95%
DI from 36.1 to 97.2).

Analysis of ROC curves (Fig. 4) showed that the
point, correlating to Se=Sp, had the closest position to the
left upper corner. Thus, the choice of the most optimal cut-
off value by prediction of the POD event is mostly
required the value of S100b >0.24 ng/ml. At a latter cut-
off value, the area under ROC curve was a marker of prog-
nostic efficiency equal to 0.9 (SE 0.07; D1 95% from 0.69 to
0.98) that characterized the prognostic value of ROC
analysis as an excellent classifier.

The depth and intensity of intraoperative cerebral
desaturation during 6 months of postoperative period was
the main determining factor of POCD (table 4), so the
number of the patients with POCD on the 7th day of post-
operative period reached 72.7%, whereas after 1 month it
was decreased to 40.9%, after 3 months decreased to 36.4%,
after 6 months — decreased to 17.6%/ E even after 1 year
this indicator was equal to 17.6%.

The test for the detection of the content of S100 b
protein in blood plasma of the patients was also informa-
tive for the prediction of the POCD development in case of
indeliberate cerebral desaturation. So, there was a strong
correlation on the 7th day (=0.68; p<0.05). The prognos-
tic value of the test remained significant during the study
up to 6 months of postoperative period (table 7).

As in the cases of delirium, we have studied the cor-
relation between the concentration of S100b protein and
the POCD event with the aid of logistic regression analysis.
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TaGavia 4. Yacrora HaGMI0EHUS TTOCTEOTEPAIMOHHBIX
KOTHMTUBHBIX JUCQYHKIHMIA HAa JTaNax HUCCIETOBAHUS Y
60JIBbHBIX C IlepeOpalbHOi AecaTypanueii.

Table 4. The frequency of postoperative cognitive dis-
function (POCD) in patients with cerebral desaturation.

Stages of study n POCD %

—_
»

72.7
40.9
36.4
17.6
17.6

7 days 22
30 days 22
3 months 21
6 months 17
1 year 17

w W oo ©

Note (npumeuanue): Stages of study — ararsl nccaegoBanms; n —
ynesio GosbHbix; days — aHu; months — Mecsiibl; year — rog.

Ta6iuua 5. Koppensuuonnas cesasb yposHs 6eaxa S100b
C BBIPA’KEHHOCTbIO KOTHUTHBHOTO IOBPE;KIEHHUS HA 9Ta-
[ax Mccjae0BaHus.

Table 5. The correlation of the content of S100b protein
with the intensity of cognitive disturbances at the
research stages.

100 4

9

80 TSRS

Sensitivity
&
=

o 10 20 30 Al al 60 70 & 90 100
100-specificity

Stages of study Correlation Significance (p)
coefficient (7)

7 days 0.68 p<0.05

30 days 0.71 »<0.05

3 months 0.74 p<0.05

6 months 0.66 p<0.05

1 year 0.43 »<0.05

Puc. 5. ROC-kpuBas npeackasanusi coOObITHII mOCIEONepany-
OHHOTO JIeJIMPHS B 3aBUCHUMOCTH OT ypoBH: Oeaka S100b.

Fig. 5. ROC prediction of the postoperative deliriume event
depending on the concentration of S100b protein.

Note (mpumeuanme): sensitivity (Se) — 4YyBCTBUTEIBHOCTB;
specificity (Sp) — cnenuduunocts; (Se+Sp)max — MakCUMalib-
Tble 3HAYEHNS CIe(BUIHOCTH U TYBCTBUTETHHOCTH.

Note (npumeuanue): Stages of study — srambr ucciaenoBanus;
Correlation coefficient (r) — koadduimenT Koppensuuu,
Significance — yposens suaummoctw; days — mauu; months —
MECSIIIbl; year — rol.

Kum 06pasoM, BBIOOP HanboJiee ONTUMAIBHOTO TI0POra OTCe-
yenus (optimalcut-offvalue) npu npeackasanun I1O/] cko-
pee nenecoobpaszen A kpurepus S100b>0,24 ur/mur. [pn
atoM 1roma b o, RO C-kprBoii Kak MapKep TPOrHOCTHYe-
ckoit apdexruBrocTn cocrasma 0,9 (SE 0,07; IV 95% ot
0,69 mo 0,98), uTo xapakTepuayeT MPOTHOCTUIECKYTO TI€H-
nocts ROC-ananmsa, Kak OTIMIHBIN KIacCu(pUKaTop.

[nyGuHa 1 BBIPa)KEHHOCTh HHTPAOIIEPALIMOHHON Tiepe-
OpasTbHOI lecaTyparii Ha TPOTSLKEHUN 6 MECSTIEB TTOCTe-
OTIEPAIMOHHOTO TEPUO/IA SIBJISJIACH OCHOBHBIM OTIPEIEIISTIO-
M akropom Teuerust [IOK/ (Tabir. 4), Tak KOIU4eCcTBO
narenToB ¢ [IOK/] #a 7 cyTku mocsreonepaioHHOTO TIepu-
ofla coctaBuiao 72,7%; depe3 1 MecsIl yMEHBITUIOCH /10
40,9%, uepes 3 mecsinia 10 36,4 %, yepes nosroma 17,6%, u, na-
JKe yepes TOJI, HTOT 1oKa3aTesb OcTaBajics Ha ypoBHe 17,6%.

Tecr Ha conepxanue Geaka S100 b B miasme xkposu
GOBHBIX OKA3aJICsT MH(MOPMATHBHBIM U [IJIsT TPOTHO3a Pa3-
sutust [TOK/I B ciyuae HenpeaHaMepeHHOI epedpaibHOiL
necatypaiuu. Tak Ha 7 cyTKU HaGJIIOAanach CUIbHAS KOP-
pessiiinonHas ¢Bsizb (7=0,68; p<0,05). TIporrocruyeckoe
3HAYEHHUE TeCTa COXPAHSLJIOCH HA MPOTSKEHUH MCCJIe/I0BA-
HsI 10 6 MECSIIEB [OCIe0IePaMOHHOTO Tlepuoa (tabur. 5).

Takke Kak B ciiyyae C JeJUPUEM, HaMU M3Yy4eHa
cBsI3b MeKy ypoBHeM Geska S 100b u coGerruem TTOK/I,
C TIOMOIIBIO JIOTUCTUYECKOTO PErPECCHOHHOTO aHAJIN3a.
CTaTucTuYecKy 3HAaUNMasi KOppeJisiiiis OTMeYeHa Ha BCeX
aTarnax, HaunHas ¢ «30 [Hell mocse ornepannoHHOTo Mepu-
ona» (puc. 6, Tabu. 6).

M days

0.8 il

o

0,0 F o

A

b2
0,10 0.15 0,20 0,25 .30 0,35 0,40 0,45 0,50 0,55

Concentration of S100b protein

Puc. 6. 3agucumocts BepositHocTu coObitusi IIOK]L oT ypoBHs
6eaxa S100b na 30 cyrku ucciemnoBanus (MOIENb JOTHCTAYEC-
KOIi perpeccun).

Fig. 6. Dependence of POCD event on S100b protein level on
the 30th day of the study (logistic regression model).

Note (npumeuanue): Concentration of S100b protein — koHIeHT-
parmst Geaka S100b; days — arm; POCD (postoperative cognitive
dysfunction) — nocsieonepannontast KOTHUTHBHAS AUCHYHKIIISL.

Statistically significant correlation was noted in all stages
starting from 30 days after the surgery (Fig. 6; Table 8).

ROC-analysis determined the optimal cut-off value
for S100b as determined by maximal sensitivity and speci-
ficity within the model (i.e. Se+Sp) was >0.26 ng/ml (Fig. 7).
At the same time, the sensitivity was 100% (95% DI from
66.2 to 100) and the specificity was equal to 76.9% (95% DI
from 42.2 to 94.7). The area under the curve as a marker of
prognostic efficiency was 0.94 (SE 0.05; DI195% from 0.75 to
0.99) demonstrating an excellent prognostic value.

During the year, there were 2 fatal cases in the spec-
ified group due to acute myocardial infarction and
ischemic stroke, and 3 cases of the development of stable
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Ta6iuua 6. OueHka 3HaAYMMOCTH BJIMSHUSA YPOBHSA OeJKa
S100b Ha coObiTHE NOCIEONEPAIMOHHON KOTHUTHBHOM
aucYHKIMA B MOJIe/IM OMHAPHOM JIOTUCTHYECKOH perpec-
CHU Ha Pa3JMYHbIX TANax UCCIIEA0BAHMS.

Table 6. Significanceof the influence of the S100b protein
content on the postoperative cognitive disfunction event
in the model of binary logistic regression.

Stages of study Compatibility level Significance (P)
of the regression
model, y’
7 days 2.79 >0.05
30 days 13.67 <0.05
3 months 7.56 <0.05
6 months 6.54 <0.05
1 year 5.67 <0.05

Note (upumeuanue): stages of study — aranbl ucciegosanus;
compatibility level of the model of regression, y* — yposuu
COBMECTMMOCTH 110 3HaueHuo % days — auu; months — mecsupr;
year — To/I.

B xone mposenermss ROC-ananusa (puc. 7) ontu-
MaJIibHasl TOYKa OTCeYeHMsT BBIOPaHa 10 MPUHIIUITY MAKCHU-
MaJIbHOM CYyMMapHO# YyBCTBUTEJIBHOCTD U cHieliuGuuHOC-
TH Mozenu, T. €. Se+Sp, n okazamach pasaoit S100b>0,26
HT/MJT, TIPpH 9TOM 4yBCTBUTENbHOCTH pasHa 100 % (95%
I or 66,2 no 100), cnennduurocts pasta 76,9% (95%
[ ot 42,2 no 94,7).I1nomans nog ROC-kpuBoit kak map-
Kep mporHoctudeckoit addexruBHocTr cocraBuia 0,94
(SE 0,05; I 95% ot 0,75 mo 0,99), uTo yKasbiBaeT Ha OT-
JINYHYTO TPOTHOCTHYECKYIO IIEHHOCTb.

B Tedenue roza 1o pasHbIM IPUYUHAM B HCCIEILye-
MOIi TPYIIIie OTMEUEHBI 2 JIETATbHBIX UCXO/IA, BCJIEACTBUE
ocTporo uHpapKTa MUOKAp/ia U OCTPOTO HAPYIIEHUST MO3-
TOBOTO KPOBOOOPAIIEHUSI TI0 UIMEMUYECKOMY THITY COOT-
BETCTBEHHO, a TaK JKe 3 cJIydast pa3BUTHUSI CTONKOI JleMeH-
1uu. Pe3yssraThl MCCAe/JOBAHUS 9TUX TTAIIMEHTOB HOCUITH
He TIOJIHBIN XapaKTep, YITEHbl B aHAJIU3€E 10 MOMEHTA Ha-
CTYIUIEHUsI CMEePTU WK 3a00JIEBAHUS, a Ha CJEAYIONHX
aTarnax 1eH3yPUPOBAHBI.

Urax, y 60JbHBIX C 11epeOPo-BaCcKyISPHBIM 3a601€-
BaHMEM, JIaJKe, OTHOCUTEJIbHO KPATKOBPEMEHHOE CHUKe-
Hue SrO, npuBoauio k pazsuruio 1O/ B 72,7% cayua-
eB, k passutuio [IOK/I, Tak ke, B 72,7%. OOHapyKeHHas
KOPPEJISIITUOHHAS CBS3b CBUJIETEIBCTBYET B TI0JIb3Y BbI-
CKa3aHHOTO TPE/INOJOKEHNS] O HAJIMYNe B3aUMOCBSI3U 1
B3anmozasucumoctn mexay IO/l n [TOK/L. Oxrako xo-
JINYECTBEHHAS] XapaKTePUCTUKA JAHHON CBI3M — <«yMe-
PEHHO BBIpAKEHHAST» — 3aCTABJISIET UCKATh UHbIE PAaHHUE
cumnrombl ITOK/L.

Boicokasi KOppessiuoHHasi 3aBUCUMOCTb KOHIIEHT-
paruu 6eska S100b ¢ wacroroii passurus [0/ u ITOK/I,
MTO3BOJISIET CYUTATD JIAHHBIIN TTOKA3aTeIb YYBCTBUTEIbHBIM
U crenudUUHbIM TIPEAUKTOPOM Pa3BUTUSI 0OCYIKAAEMbIX
cocTostHUI. BO3MOKHO, OTCYTCTBHE KOPPEJISIUN HA Tiep-
BOM aTare («7 qHei 1/0») CBSI3aHO C TeM, YTO B CTPYKTYpe
PAHHUX TTOCJEONEPAITMOHHBIX KOTHUTUBHBIX HAPYIICHUI
MMEeTCs] 4acTh TaK Ha3bIBAEMbBIX KPATKOCPOUYHBIX KOTHU-
THBHBIX OTKJIOHEHNUH [44, 45]. B pOTHBOIIOI0KHOCTH 9TO-
My, curtaetcs, uto BbisiByienne [TOK/] nosnnee, B Boccra-
HOBUTEJIBHOM TIeprozie (0K0JI0 4 He/lesrb TIOCIe OTIepariim ),

Sensitivity

0 10 20 30 40 30 60 70 80 90 100
100-specificity

Puc. 7. ROC-kpuBas npeackasanusi COObITHSI OCIEONEPaLH-
OHHOIl KOTHHUTHBHOI IUCOYHKIMH B 3aBUCHMOCTH OT YPOBHSI
Geaxa S100b.

Fig. 7. Postoperative cognitive disfunction event probability
depending on S100b protein level (ROC analysis).

Note (nmpumeyanue): sensitivity — 4yBCTBUTEILHOCTD; specificity —
crernIHoCTD; (Se+Sp)max — MaKkCUMaTbHble 3HAYEHUST CIICIN-
(braHOCTH ¥ UYyBCTBUTEIBHOCTH.

dementia. The data were taken into account until death of
patients and the next stages they were censored.

Thus, even a short-term reduction of SrO, in the
patients with cerebrovascular disease resulted in the devel-
opment of both POD and POCD in 72.7% of the cases.
The detected correlation confirmed the hypothesis about
the interconnection and interdependence of POD and
POCD. However, the quantitative characteristic of such
connection as «moderately expressed» resulted in paying
attention to other precursory symptoms of POCD.

A high correlative dependence of the concentration of
S100b protein on the frequency of the development of POD
and POCD allows considering this indicator as a sensitive
and specific predictor of their development. Probably, the
absence of correlation at the first stage (7 days after the oper-
ation) was due to developing short-term cognitive deviations
in the structure of early postoperative cognitive disturbances
[44, 45]. In contrast, it was considered that the detection of
POCD later at the rehabilitation period (nearly 4 weeks
after the operation) had a «real»character [44]. Probably, the
differences of the correlation indicators between the level of
cerebral saturation (SrO,) and the severity of POCD in the
agreed period are similarly connected.

The concentration of S100b protein in the blood of the
patients with cerebrovascular diseases higher than 0.26
ng/ml clearly demonstrates a high probability of the devel-
opment of POD and POCD. POD and POCD are «the links
of one chain», showing the disturbance of consciousness due
to the diffuse brain lesion during the cases of cerebral hypox-
emia. The presence of organic disturbances of CNS during
delirium is connected with the definition of the discussed
condition [13—15]. Most likely, one of the reasons of the
development of POCD is also post-hypoxic encephalopathy.
Other authors have mentioned it earlier [44, 46, 47].
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CKOpee BCETro, NMeeT «UCTUHHBI» Xapakrtep [44]. C atuM
JKe, BEPOSITHO, CBSI3aHbl PA3JINUMs TTOKa3aTeseil KoppeJs-
UK MEKAY YPOBHEM 1iepeOpanbHoil carypauuu (SrO,) u
Tskectbio IIOK/L B o6cyskaaembie CPOKHL.

Conepxanne 6emxa S100b B KpoBu GOIBHBIX € TIEpe-
6po-BacKyJIsipHbIME 3a00JieBaHUsIMMY, TIpeBbimaniiee 0,26
HT'/MJI, YKa3bIBA€T HA BBICOKYIO BEPOSITHOCTb Pa3BUTHS U
IO n ITOK/L. Io-Buaumomy, I1O/1  ITOK/] saBasioTcs
«3BEHBSIMHU OJIHOH 1IeNN», TPOSIBJCHUSIMHI PACCTPONHCTBA
co3HaHus BeaencTsre AndysHOro mopakeHust Mo3ra BO
BpeMsl 3NU30/I0B liepebpaibHOil rumokcemun. Hamuune
opraamueckoro nospexxaenus [{THC npu gesmpun BoiTexa-
er u3 onpezeneHus obcyxkaaemMoro cocrosinust [13—15].
Ilo Bceit BeposTHOCTH, TIO KpaifHell Mepe, OHON W3 TPH-
yun paszsutusa [TOK/I, takike, siBJIsSIeTCsT TTOCTTUTTOKCHYEC-
Kas sHiedanonaTs. PaHee Ha 9TO yKa3bIBaIM U J[Pyrue
aBTOPHI [44, 46, 47].

WccenenoBanne MpoBeEHO € UCIOTb30BAHUE Z-aHAJIH-
3a, YTO, HECCOMHEHHO, MTOBBIIIAET €ro I0CTOBEPHOCTL. Bmecte
¢ TeM, paboTa UMEET U Psifl CEPhE3HbIX OrPAHIYEHUIL: cTapue-
ckuil Bospact u Hasmure 1IB3 — Bcero Jminb jBa 13 OoJiee,
yem 60-TM M3BECTHBIX TIPeApacIioyiaraionux (HaKkTopoB K
passuruio [TO/ u IIOK/L [2, 22, 49, 50, 51, 53, 54], a uepe6-
paJibHast THITIOKCEMUST — BCETO JIUIITb OJIMH U3 MHOTOUNCJICH-
HBIX WHUIUUPYIONIUX MEXaHU3MOB HEpO-TIOBPEKICHUS
[55]. MbI 0CO3HAHHO «CY3WJI» KPYT MAIHEHTOB, TaK KaK Ha
OCHOBAHWU YK€ UMEIONIUXCST UCCIIeI0BaHMI, OIyOJIMKOBaH-
HBIX B OTEYECTBEHHBIX HAYIHBIX M3MaHISIX 56, 57] mpesmo-
JIOJKIJIM, UTO UMEHHO y 6osibHbIX ¢ [1B3 1iepebpasbHas ru-
mokcemns (B

HalleM cJydae,

HEIIpe/lHaMEpEeHHaA, Kpalec HeKemaTebHasa, CBOEBPEMEHHO

KOHEYHO XKe,

oOHapy KeHHas U JieueHHast) 00J1a/IaeT MAKCUMAJIbHBIM 110~
BPEKIAOIINM Bo3JelicTBUeM. Mbl PACCUMTBIBAJIN, UTO JIaH-
HOE OOCTOSITEIHCTBO MO3BOJIKT BIIIOJHUTh UCCIIE0BAHNE B
OTHOCUTEJIBHO HEOOJIBIION rpyIiiie OOJNbHBIX U B CKATbIE
cpokn. Hatmt mpenoosKeHust MoATBEPANINCH, HO HACKOJIb-
KO MO’KHO TIEPEHOCHTh OOHAPY/KEHHbIE 3aKOHOMEPHOCTH Ha
OO0 MOIYJISINIO GOJIBHBIX, MOKHO OTIPEIETUTh TOJIBKO B
pe3yJIbTaTe JATBHEHTIINX NCCTETOBAHITH,

MaJtoe KoinuecTBO GOJIbHBIX HE MO3BOJIMIIO YCTAHO-
BUTH B3aMMOCBSI3b U B3aMMO3aBUCUMOCTb YaCTOThI Pa3BU-
g [TOK/L 1 rozoBoii ieTaabHOCTH, TEM He MeHee, HaJll-
yre 1OA0OHOH CBSI3M OTMEYEHO B  HECKOJIbKUX
HE3aBUCHMbIX UCCIEMOBAHUSAX PYTUX aBTOPOB [4—6, 58],
a 3HauuT, OOHAPY/KEHHBIC 3aKOHOMEPHOCTU IMAarHOCTUKY
u npodbmnaktuku [1O/] u [TOK/I, MoxHO nCIOIB30BATH
JUTST CHYDKEHUST KOTMYECTBA 11/0 OCTOKHEHUH 1 JIeTATHHO-

CTHu y XI/IpypI‘I/I‘{eCKI/IX 6OJIBHI)IX.
3akaouyeHue

VY 6osibHBIX ¢ 1epeOPO-BaCKyISIPHbIME 3a00JIeBaHMN -
SIMM KPaiiHe OTIACHBI IaKe KPATKOBPEMEHHBIE SITU30/IbI T1e-
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Crit. Care. 2011; 17 (4): 376—381. http://dx.doi.org/10. 1097/MCC.
0b013e328348bece. PMID: 21716111

The research was conducted with the help of the Z-
analysis that, undoubtedly, increased its accuracy.
However, the study had a number of serious restrictions:
old age and presence of cerebrovascular diseases were only
two of over than sixty known predisposing factors of the
development of POD and POCD [2, 22, 49—51, 53, 54]
whereas cerebral hypoxemia was the only one of various
initiating mechanisms of neuro-injuries [55]. We con-
sciously included limited the number of patients since
(according to most Russian scientific publications [56,
57]) we assumed that the patients with cerebrovascular
diseases had cerebral hypoxemia (in our case indeliberate,
totally unacceptable, timely detected and cured) with a
maximal affecting influence.

We considered that these circumstances would allow
conducting the research in a relatively small group of
patients and within the limited period. Our assumptions
were proved, however, it would be necessary to determine,
whether the defined regularities could be translated to a
larger cohorts of patients in further studies.

A small cohort of patients did not allow establishing
the interconnection and interdependence of the frequency
of the development of POCD and annual mortality,
although such connection was noted in several indepen-
dent studies [4—6, 58]. It means that the defined regulari-
ties of diagnostics and prevention of POD and POCD can
be used for reducing the number of postoperative compli-
cations and mortality of patients post-surgery.

Conclusion

Even short-term episodes of cerebrovascular compli-
cations are extremely dangerous in the patients with car-
diovascular diseases. In cases of short-term episodes of
cerebrovascular events, there is a high possibility of the
development of postoperative delirium and postoperative
cognitive dysfunctions, and the quarter of the patients
might have stable and refractory dysfunctions remaining
even in a year after operation. The early predictor of post-
operative cognitive dysfunction is rising concentration of
S100b protein in the blood of the patients 0.26 ng/ml
above the norm.

pebpasibHoiil Tunokcemun. [Ipu BOSHUKHOBEHUM T1OCTIE/l-
HIX BEJIMKA BEPOSITHOCTD Pa3BUTHS MTOCIEOTIEPAIIOHHOTO
JICJIUPHST ¥ TTOCJICOTIePAIIMOHHON KOTHUTHBHOM AMCHYHK-
1K, IPUYEM, Y YeTBePTU GOJIbHBIX YIIOPHOU M CTOUKOIA,
COXPAHSIONIENCsT 1 Yyepe3 TOoI TTocjIe TepeHeceHHON omepa-
mn. PaHHUM TIPEIMKTOPOM TOCIEO0NepaiioHHON KOTHH-
TUBHOU AUCHYHKIUY SBISETCS POCT COAEPKaHMs Oeska
S100b B npo6ax kpoBu GOJIBHBIX BbIIIE TOPOTOBOIO 3HAYE-
Hus B 0,26 HT /ML

References
1. Gendelman M. Postoperative nervous system dysfunction. Anaesthesia.
2000; 55 (4): 113—119.

2. Monk T.G., Price C.C. Postoperative cognitive disorders. Curr. Opin.
Crit. Care. 2011; 17 (4): 376—381. http://dx.doi.org/10. 1097/MCC.
0b013e328348bece. PMID: 21716111

OBIJAA PEAHMUMATOAOI M, 2015, 11; 1

www.reanimatology.com

49



50

Problems of anesthesia

DOI:10.15360,/1813-9779-2015-1-39-52

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rasmussen L.S., Larsen K., Houx P., Skovgaard L.T., Hanning
C.D., Moller J.T.; ISPOCD group. The assessment of postoperative cog-
nitive function. Acta Anaesthesiol. Scand. 2001; 45 (3): 275—289.
http://dx.doi.org/10.1034/j.1399-6576.2001.045003275.x. PMID:
11207462

Price C.C., Garvan C.W., Monk T.G. Type and severity of cognitive
decline in older adults after noncardiac surgery. Anesthesiology. 2008;
108 (1): 8—17. http://dx.doi.org/10.1097,/01.anes.0000296072.
02527.18. PMID: 18156877

Robinson T.N., Raeburn C.D., Tran Z.V., Angles E.M., Brenner L.A., Moss
M. Postoperative delirium in the elderly: risk factors and outcomes.
Ann. Surg. 2009; 249 (1): 173—178. http://dx.doi.org/10.1097 /SLA.
0b013e31818e4776. PMID: 19106695

Steinmetz J., Christensen K.B., Lund T., Lohse N., Rasmussen L.S.; ISPOCD
Group. Long-term consequences of postoperative cognitive dysfunction.
Anesthesiology. 2009; 110 (3): 548-555. http://dx.doi.org/10.
1097/ALN.0b013e318195b569. PMID: 19225398

Steiner L. Postoperative delirium. part 2: detection, prevention and
treatment. Eur. J. Anaestesiol. 2011; 28 (10): 723—732. http://dx.doi.
org/10. 1097 /EJA.0b013e328349b7db. PMID: 21912241

Juxeanyes B.B., Kyauxos B.A., boavwedsopos P.B., Kuuun B.B., ®edo-
pos C.A. Bo3MOKHBIE TPUYNHBI U Ty TH TPOMGIIAKTIHKI KOPOTKHX T10-
CJICOTEPAIMOHHBIX [ICHXUYECKUX HAPYIICHII IPU PErHOHAPHON 1 06-
1ieit anecre3un. Anecmesuonoeus u peanumamonozus. 2008; 6: 71—74.
PMID: 19230182

Young J., Murthy L., Westby M., Akunne A., O’Mahony R.; Guideline
Development Group. Diagnosis, prevention, and management of deliri-
um: summary of NICE guidance. BMJ. 2010; 341: 3704. http://dx.doi.
org/10. 1136/bm;j.c3704. PMID: 20667955

Jluxsanyee B.B. (ped.). VIHransunontas WHAYKIMS U HOJICPKAHIE
anecresun. M.: MUA; 2013: 320.

Juxeanyes B.B., Ipebenuuxos O.A., [lInenesa K., Bopucos K.IO., Ilai-
6akosa B.JL., Jlesuros /[.F. Anecre3usi y GOJBHBIX € COMYTCTBYIONMMU
1epebpPOBACKYISIPHBIMU 3a00JICBAHUSIMU: HEHPONIPOTEKIUS U HElpo-
TOKCHYHOCTb MHTAJISIMOHHBIX AHECTETHKOB. Becmu. unmerc. mepanuu.
2012; 4: 28—34.

Inouye S.K., Charpentier P.A. Precipitating factors for delirium in hos-
pitalized elderly persons. Predictive model and interrelationship with
baseline vulnerability. JAMA. 1996; 275 (11): 852—857. http://dx.doi.
org/10.1001 /jama.1996.03530350034031. PMID: 8596223

MesktyHapojiHast craTucTuyeckas kiaaccudukanus 6osesHeii u 1mpo-
6J1eM, CBSIBaHHBIX O 3710poBbeM. [lecsrsiii nepecmorp (MKB-10). Ke-
nesa: BO3; 1995: 317.

Diagnostic and statistical manual of mental disorders (Fourth edition
text revision (DSM-IV-TR). Washington, DC: American Psychiatric
Association; 2000: 955.

Diagnostic and statistical manual of mental disorders. Arlington, VA:
American Psychiatric Publishing; 2013: 1000.

Axno H.H., 3axapos B.B. Jlerkuie KOrHUTUBHbIE PACCTPOIICTBA B I1OXKU-
siom Bospacre. Hegpoanozuueckuii scypran. 2004; 9 (1): 4—8.

Murkin J., Newman S., Stump D., Blumenthal J. Statement of consensus
on assessment of neurobehavioral outcomes after cardiac surgery. Ann.
Thorac. Surg. 1995; 59 (5): 1289—1295. http://dx.doi.org/10.1016/
0003-4975(95)00106-U. PMID: 7733754

Blumenthal J., Mahanna E., Madden D., White W., Croughwell N.,
Newman M. Methodological issues in the assessment of neuropsycho-
logic function after cardiac surgery. Ann. Thorac. Surg. 1995; 59 (5):
1345-1350.  http://dx.doi.org/10.1016/0003-4975(95)00055-P.
PMID: 7733766

Hanning C.D. Postoperative cognitive dysfunction. Br. J. Anaesth.
2005; 95 (1): 82—87. http://dx.doi.org/10.1093/bja/aei062. PMID:
15640305

Makensen G., Gelb A. Postoperative cognitive deficits: more questions
than answers. Eur. J. Anaesthesiol. 2004; 21 (2): 85—88.
http://dx.doi.org/10.1017,/50265021504002017. PMID: 14977337

Wu C., Hsu W., Richman ., Raja S. Postoperative cognitive function as
an outcome of regional anesthesia and analgesia. Reg. Anesth. Pain Med.
2004; 29 (3): 257—268. http://dx.doi.org/10.1097,/00115550-
200405000-00013. PMID: 15138912

Moller ]., Cluitmans P., Rasmussen L., Houx P., Rasmussen H., Canet ].,
Rabbitt P, Jolles J., Larsen K., Hanning C., Langeron O., Johnson T.,
Lauven P, Kristensen P., Biedler A., van Beem H., Fraidakis O.,
Silverstein ]., Beneken J., Gravenstein J. Long-term postoperative cogni-
tive dysfunction in the elderly ISPOCD1 study. ISPOCD investiga-
tors. International Study of Post-Operative Cognitive Dysfunction.
Lancet. 1998; 351 (9106): 857—861. http://dx.doi.org/
10.1016,/S0140-6736(97)07382-0. PMID: 9525362

Bigler D., Adelhoj B., Petring O.U., Pederson N.O., Busch P, Kalhke P.
Mental function and morbidity after acute hip surgery during spinal and
general anaesthesia. Anaesthesia. 1985; 40 (7): 672—676.
http://dx.doi.org/10.1111/j.1365-2044.1985.tb10949.x. PMID: 4025772

13.

14.

16.

17.

18.

19.

20.

21.

22.

Rasmussen L.S., Larsen K., Houx P., Skovgaard L.T., Hanning
C.D., Moller ].T.; ISPOCD group. The assessment of postoperative cog-
nitive function. Acta Anaesthesiol. Scand. 2001; 45 (3): 275—289.
http://dx.doi.org/10.1034/j.1399-6576.2001.045003275.x. PMID:
11207462

Price C.C., Garvan C.W., Monk T.G. Type and severity of cognitive
decline in older adults after noncardiac surgery. Anesthesiology. 2008;
108 (1): 8—17. http://dx.doi.org/10.1097 /01.anes.0000296072.
02527.18. PMID: 18156877

Robinson T.N., Raeburn C.D., Tran Z.V., Angles E.M., Brenner L.A., Moss
M. Postoperative delirium in the elderly: risk factors and outcomes.
Ann. Surg. 2009; 249 (1): 173—178. http://dx.doi.org/10.1097/SLA.
0b013e31818e4776. PMID: 19106695

Steinmetz J., Christensen K.B., Lund T., Lohse N., Rasmussen L.S.; ISPOCD
Group. Long-term consequences of postoperative cognitive dysfunction.
Anesthesiology. 2009; 110 (3): 548—555. http://dx.doi.org/10.
1097/ALN.0b013e318195b569. PMID: 19225398

Steiner L. Postoperative delirium. part 2: detection, prevention and
treatment. Eur. J. Anaestesiol. 2011; 28 (10): 723—732. http://dx.doi.
org/10. 1097 /EJA.0b013e328349b7db. PMID: 21912241

Likhvantsev V.V., Kulikov V.A., Bolshedvoroo R.V., Kichin V.V., Fedorov
S.A. Vozmozhnye prichiny i puti profilaktiki korotkikh posleoperat-
sionnykh psikhicheskikh narushenii pri regionarnoi i obshchei
anestezii. [Possible causes and prevention ways of short-term postop-
erative mental disorders after regional and general anesthesia].
Anesteziologiya i Reanimatologiya. 2008; 6: 71—74. PMID: 19230182.
[In Russ.]

Young J., Murthy L., Westby M., Akunne A., O’Mahony R.; Guideline
Development Group. Diagnosis, prevention, and management of deliri-
um: summary of NICE guidance. BMJ. 2010; 341: 3704. http://dx.doi.
org/10. 1136,/bmj.c3704. PMID: 20667955

Likhvantseo V.V. (red.). Ingalyatsionnaya induktsiya i podderzhanie
anestezii. [Inhaled induction and maintenance of anesthesia]. Moscow:
Meditsinskoe Informatsionnoe Agentstvo; 2013: 320. [In Russ.]

. Likhvantsev V.V., Grebenchikov O.A., Shmeleva K., Borisov K.Yu.,

Shaibakova V.L., Levikov D.I. Anesteziya u bolnykh s soput-
stvuyushchimi tserebrovaskulyarnymi zabolevaniyami: neiroprotekt-
siya i neirotoksichnost ingalyatsionnykh anestetikov. [Anesthesia in
patients with concomitant cerebrovascular diseases: neuroprotection
and neurotoxicity of inhaled anesthetics]. Vestnik Intensionoi Terapii.
2012; 4: 28—34. [In Russ.]

Inouye S.K., Charpentier P.A. Precipitating factors for delirium in hos-
pitalized elderly persons. Predictive model and interrelationship with
baseline vulnerability. JAMA. 1996; 275 (11): 852—857. http://dx.doi.
org/10.1001 /jama.1996.03530350034031. PMID: 8596223

Mezhdunarodnaya statisticheskaya klassifikatsiya boleznei, svyazan-
nykh so zdorovyem. Desyatyi peresmotr (MKB-10). [International
statistical classification of diseases and related health problems. Tenth
Revision (ICD-10)]. Zeneva: VOZ; 1995: 317. [In Russ.]

Diagnostic and statistical manual of mental disorders (Fourth edition
text revision (DSM-IV-TR). Washington, DC: American Psychiatric
Association; 2000: 955.

Diagnostic and statistical manual of mental disorders. Arlington, VA:
American Psychiatric Publishing; 2013: 1000.

Yakhno N.N., Zakharoo V.V. Legkie kognitivnye rasstroistva v pozhilom
vozraste. [Mild cognitive impairments in the elderly]. Nevrologichesky
Zhurnal. 2004; 9 (1): 4—8. [In Russ.]

Murkin J., Newman S., Stump D., Blumenthal J. Statement of consensus
on assessment of neurobehavioral outcomes after cardiac surgery. Ann.
Thorac. Surg. 1995; 59 (5): 1289—1295. http://dx.doi.org/10.1016/
0003-4975(95)00106-U. PMID: 7733754

Blumenthal ., Mahanna E., Madden D., White W., Croughwell N., Newman
M. Methodological issues in the assessment of neuropsychologic function
after cardiac surgery. Ann. Thorac. Surg. 1995; 59 (5): 1345—1350.
http://dx.doi.org/10.1016/0003-4975(95)00055-P, PMID: 7733766

Hanning C.D. Postoperative cognitive dysfunction. Br. J. Anaesth.
2005; 95 (1): 82—87. http://dx.doi.org/10.1093/bja/aei062. PMID:
15640305

Makensen G., Gelb A. Postoperative cognitive deficits: more questions
than answers. Eur. J. Anaesthesiol. 2004; 21 (2): 85—88.
http://dx.doi.org/10.1017,/50265021504002017. PMID: 14977337

Wu C., Hsu W., Richman J., Raja S. Postoperative cognitive function as
an outcome of regional anesthesia and analgesia. Reg. Anesth. Pain Med.
2004; 29 (3): 257—268. http://dx.doi.org/10.1097,/00115550-
200405000-00013. PMID: 15138912

Moller ]., Cluitmans P., Rasmussen L., Houx P., Rasmussen H., Canet ].,
Rabbitt P, Jolles J., Larsen K., Hanning C., Langeron O., Johnson T.,
Lauven P, Kristensen P., Biedler A., van Beem H., Fraidakis O.,
Silverstein ]., Beneken J., Gravenstein J. Long-term postoperative cogni-
tive dysfunction in the elderly ISPOCD1 study. ISPOCD investiga-
tors. International Study of Post-Operative Cognitive Dysfunction.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 1



DOI:10.15360,/1813-9779-2015-1-39-52

Bompocs obesboanBanms .

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Campbell D.N., Lim M., Muir M.K., O’Sullivan G., Falcon M., Fison P,, Woods
R. A prospective randomised study of local versus general anaesthesia for
cataract  surgery.  Anaesthesia. 1993; 48 (5): 422—428.
http://dx.doi.org/10.1111/}.1365-2044.1993.tb07019.x. PMID: 8317653

Ghoneim M.M., Hinrichs ]J.V., O’Hara M.W., Mehta M.P., Pathak D.,
Kumar V., Clark C.R. Comparison of psychologic and cognitive func-
tions after general or regional anesthesia. Anesthesiology. 1988; 69 (4):
507—515. http://dx.doi.org/10.1097 /00000542-198810000-00010.
PMID: 3177911

Newman S., Stygall J., Hirani S., Shaefi S., Maze M. Postoperative cog-
nitive dysfunction after noncardiac surgery. Anesthesiology. 2007; 106
(3): 572-590. http://dx.doi.org/10.1097 /00000542-200703000-
00023. PMID: 17325517

Riis J., Lomholt B., Haxholdt O., Kehlet H., Valentin N., Danielsen
U., Dyrberg V. Immediate and long-term mental recovery from general
versus epidural anesthesia in elderly patients. Acta Anaesthesiol. Scand.
1983; 27 (1): 44—49. http://dx.doi.org/10.1111/7.1399-6576.1983.
tb01903.x. PMID: 6837235

Steinmetz J., Funder K.S., Dahl B.T., Rasmussen L.S. Depth of anaesthe-
sia and post-operative cognitive dysfunction. Acta Anaesthesiol. Scand.
2010; 54 (2): 162-168. http:;//dx.doi.org/10.1111/i.1399-
6576.2009.02098.x. PMID: 19764909

Bergeron N., Dubois M.J., Dumont M., Dial S., Skrobik Y. Intensive Care
Delirium Screening ChecKklist: evaluation of a new screening tool.
Intensive Care Med. 2001; 27 (5): 859—864. http://dx.doi.org/
10.1007/s001340100909. PMID: 11430542

Ely EW., Inouye S.K., Bernard G.R., Gordon S., Francis J., May
L., Truman B., Speroff T., Gautam S., Margolin R., Hart R.P., Dittus R.
Delirium in mechanically ventilated patients: validity and reliability of
the confusion assessment method for the intensive care unit (CAM-
ICU). JAMA. 2001; 286 (21): 2703—2710. http://dx.doi.org/10.1001/
jama.286.21.2703. PMID: 11730446

Ely E.-W., Stephens R.K., Jackson ].C., Thomason J.W., Truman B., Gordon
S., Dittus R.S., Bernard G.R. Current opinions regarding the impor-
tance, diagnosis, and management of delirium in the intensive care
unit: a survey of 912 healthcare professionals. Crit. Care Med. 2004; 32
(1): 106—112. http://dx.doi.org/10.1097,/01.CCM.0000098033.
94737.84. PMID: 14707567

Jacobi J., Fraser G.L., Coursin D.B., Riker R.R., Fontaine D., Wittbrodt
ET., Chalfin D.B., Masica M.F., Bjerke H.S., Coplin W.M., Crippen
D.W., Fuchs B.D., Kelleher R.M., Marik PE., Nasraway S.A.Jr., Murray
M,J., Peruzzi W.T., Lumb P.D.; Task Force of the American College of
Critical Care Medicine (ACCM) of the Society of Critical Care Medicine
(SCCM), American Society of Health-System Pharmacists (ASHP),
American College of Chest Physicians. Clinical practice guidelines for
the sustained use of sedatives and analgesics in the critically ill adult.
Crit. Care Med. 2002; 30 (1): 119—141. http://dx.doi.org/
10.1097,/00003246-200201000-00020. PMID: 11902253

Ouimet S., Riker R., Bergeron N., Cossette M., Kavanagh B., Skrobik Y.
Subsyndromal delirium in the ICU: evidence for a disease spectrum.
Intensive Care Med. 2007; 33 (6): 1007—1013. http://dx.doi.org/
10.1007,/500134-007-0618-y. PMID: 17404704

Freitas S., Simoes M.R., Alves L., Santana I. Montreal cognitive assess-
ment: validation study for mild cognitive impairment and Alzheimer
disease. Alzheimer Dis. Assoc. Disord. 2013; 27 (1): 37—43.
http://dx.doi.org/10.1097/WAD.0b013e3182420bfe. PMID:
22193353

Hachinski V., Iadecola C., Petersen R.C., Breteler M.M., Nyenhuis D.L.,
Black S.E., Powers W,J., De Carli C., Merino J.G., Kalaria R.N., Vinters
H.V., Holtzman D.M., Rosenberg G.A., Wallin A., Dichgans M., Marler
J.R., Leblanc G.G. National Institute of Neurological Disorders and
Stroke-Canadian Stroke Network vascular cognitive impairment har-
monization standards. Stroke. 2006; 37 (9): 2220—2241. http://dx.
doi.org/10.1161,/01.STR.0000237236.88823.47. PMID: 16917086

Chertkow H., Massoud F., Nasreddine Z., Belleville S., Joanette Y., Bocti
C., Drolet V., Kirk J., Freedman M., Bergman H. Diagnosis and treatment
of dementia: 3. Mild cognitive impairment and cognitive impairment
without dementia. CMAJ. 2008; 178 (10): 1273—1285. http://dx.
doi.org/10.1503/cmaj.070797. PMID: 18458258

Nagaraja D., Jayaashree S. Randomized study of the dopamine recep-
tor agonist piribedil in the treatment of mild cognitive impairment.
Am. J. Psychiatry. 2001; 158 (9): 1517—1519. http://dx.doi.org/10.
1176 /appi.ajp.158.9.1517. PMID: 11532743

Nasreddine Z.S., Phillips N.A., Bédirian V., Charbonneau S., Whitehead
V., Collin I, Cummings J.L., Chertkow H. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive impair-
ment. /. Am. Geriatr. Soc. 2005; 53 (4): 695—699. http://dx.doi.org/
10.1111/j.1532-5415.2005.53221.x. PMID: 15817019

Benobopodosa H.B., /Imumpuesa HU.b., Yepnescras E.A. [lnarnoctide-
ckast 3Haunmocthb Oesika S100B npu kputnueckux cocrosuusx. Obuwas
peanumamonozus. 2011; 7 (6): 72—76. http://dx.doi.org/10.15360/
1813-9779-2011-6-72

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Lancet. 1998; 351 (9106): 857—861. http://dx.doi.org/10.1016/
S0140-6736(97)07382-0. PMID: 9525362

Bigler D., Adelhoj B., Petring O.U., Pederson N.O., Busch P, Kalhke P.
Mental function and morbidity after acute hip surgery during spinal and
general anaesthesia. Anaesthesia. 1985; 40 (7): 672—676.
http://dx.doi.org/10.1111/j.1365-2044.1985.tb10949.x. PMID: 4025772

Campbell D.N., Lim M., Muir M.K., O’Sullivan G., Falcon M., Fison
P, Woods R. A prospective randomised study of local versus general anaes-
thesia for cataract surgery. Anaesthesia. 1993; 48 (5): 422—428.
http://dx.doi.org/10.1111 /j.1365-2044.1993.tb07019.x. PMID: 8317653

Ghoneim M.M., Hinrichs J.V., O’Hara M.W., Mehta M.P,, Pathak D., Kumar
V., Clark C.R. Comparison of psychologic and cognitive functions after gen-
eral or regional anesthesia. Anesthesiology. 1988; 69 (4): 507—515.
http://dx.doi.org/10.1097,/00000542-198810000-00010. PMID: 3177911

Newman S., Stygall J., Hirani S., Shaefi S., Maze M. Postoperative cog-
nitive dysfunction after noncardiac surgery. Anesthesiology. 2007; 106
(3): 572—590. http://dx.doi.org/10.1097,/00000542-200703000-
00023. PMID: 17325517

Riis J., Lomholt B., Haxholdt O., Kehlet H., Valentin N., Danielsen
U., Dyrberg V. Immediate and long-term mental recovery from general
versus epidural anesthesia in elderly patients. Acta Anaesthesiol. Scand.
1983; 27 (1): 44—49. http://dx.doi.org/10.1111/.1399-6576.1983.
tb01903.x. PMID: 6837235

Steinmetz J., Funder K.S., Dahl B.T., Rasmussen L.S. Depth of anaesthe-
sia and post-operative cognitive dysfunction. Acta Anaesthesiol. Scand.
2010; 54 (2): 162—168. http://dx.doi.org/10.1111/j.1399-6576.
2009.02098.x. PMID: 19764909

Bergeron N., Dubois M.J., Dumont M., Dial S., Skrobik Y. Intensive Care
Delirium Screening Checklist: evaluation of a new screening tool.
Intensive Care Med. 2001; 27 (5): 859—864. http://dx.doi.org/
10.1007/s001340100909. PMID: 11430542

Ely EW., Inouye S.K., Bernard G.R., Gordon S., Francis J., May
L., Truman B., Speroff T., Gautam S., Margolin R., Hart R.P., Dittus R.
Delirium in mechanically ventilated patients: validity and reliability of
the confusion assessment method for the intensive care unit (CAM-
ICU). JAMA. 2001; 286 (21): 2703—2710. http://dx.doi.org/10.1001/
jama.286.21.2703. PMID: 11730446

Ely EW., Stephens R.K., Jackson J.C., Thomason J.W., Truman B., Gordon
S., Dittus R.S., Bernard G.R. Current opinions regarding the impor-
tance, diagnosis, and management of delirium in the intensive care
unit: a survey of 912 healthcare professionals. Crit. Care Med. 2004; 32
(1): 106—112. http://dx.doi.org/10.1097 /01.CCM.0000098033.
94737.84. PMID: 14707567

Jacobi J., Fraser G.L., Coursin D.B., Riker R.R., Fontaine D., Wittbrodt
E.T, Chalfin D.B., Masica M.F., Bjerke H.S., Coplin W.M., Crippen
D.W., Fuchs B.D., Kelleher R.M., Marik P.E., Nasraway S.A,Jr., Murray
M., Peruzzi W.T., Lumb P.D.; Task Force of the American College of
Critical Care Medicine (ACCM) of the Society of Critical Care Medicine
(SCCM), American Society of Health-System Pharmacists (ASHP),
American College of Chest Physicians. Clinical practice guidelines for
the sustained use of sedatives and analgesics in the critically ill adult.
Crit. Care Med. 2002; 30 (1): 119—141. http://dx.doi.org/
10.1097,/00003246-200201000-00020. PMID: 11902253

Ouimet S., Riker R., Bergeron N., Cossette M., Kavanagh B., Skrobik Y.
Subsyndromal delirium in the ICU: evidence for a disease spectrum.
Intensive Care Med. 2007; 33 (6): 1007—1013. http://dx.doi.org/
10.1007/500134-007-0618-y. PMID: 17404704

Freitas S., Simoes M.R., Alves L., Santana I. Montreal cognitive assess-
ment: validation study for mild cognitive impairment and Alzheimer
disease. Alzheimer Dis. Assoc. Disord. 2013; 27 (1): 37—43. http://dx.
doi.org/10.1097/WAD.0b013e3182420bfe. PMID: 22193353

Hachinski V., Iadecola C., Petersen R.C., Breteler M.M., Nyenhuis D.L.,
Black S.E., Powers W,J., De Carli C., Merino J.G., Kalaria R.N., Vinters
H.V., Holtzman D.M., Rosenberg G.A., Wallin A., Dichgans M., Marler
J.R., Leblanc G.G. National Institute of Neurological Disorders and
Stroke-Canadian Stroke Network vascular cognitive impairment har-
monization standards. Stroke. 2006; 37 (9): 2220—2241. http://dx.
doi.org/10.1161/01.STR.0000237236.88823.47. PMID: 16917086

Chertkow H., Massoud F., Nasreddine Z., Belleville S., Joanette Y., Bocti
C., Drolet V., Kirk J., Freedman M., Bergman H. Diagnosis and treatment
of dementia: 3. Mild cognitive impairment and cognitive impairment
without dementia. CMAJ. 2008; 178 (10): 1273—1285.
http://dx.doi.org/10.1503/cmaj.070797. PMID: 18458258

Nagaraja D., Jayaashree S. Randomized study of the dopamine recep-
tor agonist piribedil in the treatment of mild cognitive impairment.
Am. J. Psychiatry. 2001; 158 (9): 1517—1519. http://dx.doi.org/10.
1176 /appi.ajp.158.9.1517. PMID: 11532743

Nasreddine Z.S., Phillips N.A., Bédirian V., Charbonneau S., Whitehead
V., Collin I, Cummings J.L., Chertkow H. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive impair-
ment. J. Am. Geriatr. Soc. 2005; 53 (4): 695—699. http://dx.doi.org/
10.1111/j.1532-5415.2005.53221.x. PMID: 15817019

OBIJAA PEAHMUMATOAOI M, 2015, 11; 1

www.reanimatology.com



52

Problems of anesthesia

DOI:10.15360,/1813-9779-2015-1-39-52

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Ely EW., Margolin R., Francis J., May L., Truman B., Dittus R., Speroff
T., Gautam S., Bernard G.R., Inouye S.K. Evaluation of delirium in crit-
ically ill patients: validation of the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU) Crit. Care Med. 2001; 29 (7):
1370-1379. http://dx.doi.org/10.1097,/00003246-200107000-00012.
PMID: 11445689

ICU Delirium and Cognitive Impairment Study Group. http://
www.icudelirium.org/delirium/monitoring.htm.

www.mocatest.org

Iwywxo A.H. Ocuobl nicuxomerpun. M.: u3a-8o Munucrepersa 060-
ponbr PA; 1994: 91.

Rasmussen L., Stygall J., Newman S. Cognitive dysfunction and other
long-term complications of surgery and anesthesia. In: Miller D. (ed.).
Miller’s Anesthesia. 2009; 2 (7): 2805—2820. http://dx.doi.org/10.
1016,/B978-0-443-06959-8.00089-3

Keith J.R., Puente A.E., Malcolmson K.L., Tartt S., Coleman A.E., Marks
H.FJr. Assessing postoperative cognitive change after cardiopulmonary
bypass surgery. Neuropsychology. 2002; 16 (3): 411—421.
http://dx.doi.org/10.1037//0894-4105.16.3.411. PMID: 12146688

Tyces E.N., Cxeopyosa B.J. Vimmemust ronoBuoro mosra. M.: Meaunina,;
2001: 328.

Browne S.M., Halligan P.W., Wade D.T., Taggart D.P. Postoperative
hypoxia is a contributory factor to cognitive impairment after cardiac
surgery. J. Thorac. Cardiovasc. Surg. 2003; 126 (4): 1061—1064.
http://dx.doi.org/10.1016/S0022-5223(03)00616-0. PMID: 14566247

Burkhart C.S., Steiner L.A. Can postoperative cognitive dysfunction be
avoided? Hosp. Pract. (1995). 2012; 40 (1): 214—223.
http://dx.doi.org/10.3810 /hp.2012.02.962, PMID: 22406897

Ancelin M.L., de Roquefeuil G., Ledesert B., Bonnel F., Cheminal ]J.C.,
Ritchie K. Exposure to anaesthetic agents, cognitive functioning and
depressive symptomatology in the elderly. Br. J. Psychiatry. 2001; 178:
360—366. http://dx.doi.org/10.1192/bjp.178.4.360. PMID: 11282816

Johnson T., Monk T., Rasmussen L.S., Abildstrom H., Houx P., Korttila K.,
Kuipers HM., Hanning C.D., Siersma V.D., Kristensen D., Canet ].,
Ibanaz M.T., Moller ].T., ISPOCD2 Investigators. .Postoperative cogni-
tive dysfunction in middle-aged patients. Anesthesiology. 2002; 96 (6):
1351—1357. http://dx.doi.org/10.1097,/00000542-200206000-00014.
PMID: 12170047

Leung J., Sands L., Mullen E., Wang Y., Vaurio L. Are preoperative
depressive symptoms associated with postoperative delirium in geri-
atric surgical patients? J. Gerontol. A Biol. Sci. Med. Sci. 2005; 60 (12):
1563—1568. http://dx.doi.org/10.1093/gerona,/60.12.1563. PMID:
16424289

Monk T.G., Weldon B.C., Garvan C.W., Dede D.E., van der Aa M.T.,
Heilman K.M., Gravenstein ].S. Predictors of cognitive dysfunction
after major noncardiac surgery. Anesthesiology. 2008; 108 (1): 18—30.
http://dx.doi.org/10.1097 /01.anes.0000296071.19434.1e.  PMID:
18156878

Stockton P., Cohen-Mansfield J., Billig N. Mental status change in older
surgical patients. Cognition, depression, and other comorbidity. Am. J.
Geriatr. Psychiatry. 2000; 8 (1): 40—46. http://dx.doi.org/10.1097/
00019442-200002000-00006. PMID: 10648294

Mopos B.B., Kopnuenxo A.H., Mosanes A.C., Ilapgpeniox A.B., Illaxmae-
sa C.B. IIpoGiiema TOBPEK/IEHNS TOJIOBHOTO MO3Ta MPU KapHOXUPYP-
IHYECKUX BMEIIATEILCTBAX B YCIOBHUSIX HCKYCCTBEHHOTO KPOBOOOpallie-
nust. O6was peanumamonoeusi. 2008; 4 (4): 16—20. http://dx.doi.org/
10.15360/1813-9779-2008-4-16

Ilenemox A.H., Knoina T.B., Huxugopos FO.B. @axTopbl pucka mocie-
orepaioHHbIX aHIedanonaThii B kapanoxupypruu. Obwas peanuma-
monoeus. 2012; 8 (5): 47—55. http://dx.doi.org/10.15360,/1813-9779-
2012-5-47

Ilenemox A.H., Knoma T.B., Huxugopos I0.B. 1lepebpasibHast OKCrMe-
TPUS YISl [IPOTHO3UPOBAHUS HEBPOJIOTMYECKON JUCHYHKIMU Y Kap-
JIMOXUPYPrUdecKux naientos. Obwas peanumamonozus. 2011; 7 (1):
48—57. http://dx.doi.org/10.15360,/1813-9779-2011-1-48

Babonomekux U.B., Pyoomemxun C.I, Tpembau H.B. Ilpenonepannon-
HbIE (baKTOpr pl/lCKa paBBMTl/lﬂ ]IeJllel/lﬂ y TTOJKMJIBIX ITAITMEHTOB 110CJIe
OGIIMPHBIX abIOMUHAIIBHBIX OTlepalnii. Becmu. anecmesuonozuu u pe-
anumamonozuu. 2012; 9 (4): 3—7.

Young J., Inouye S. Delirium in older people. BMJ. 2007; 334 (7598):
842—846. http://dx.doi.org/10.1136/bm}.39169.706574.AD. PMID:
17446616

IMocrynuna 10.06.14

39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Beloborodova  N.V., Dmitriyeva 1.B., Chernevskaya E.A.
Diagnosticheskaya znachimost belka S100B pri kriticheskikh sostoy-
aniyakh. Obshchaya Reanimatologiya. | Diagnostic value of S100B pro-
tein in critical conditions. General Reanimatology]. 2011;7 (6): 72—76.
http://dx.doi.org/10.15360,/1813-9779-2011-6-72. [In Russ.]

Ely EW., Margolin R., Francis J., May L., Truman B., Dittus R., Speroff
T., Gautam S., Bernard G.R., Inouye S.K. Evaluation of delirium in crit-
ically ill patients: validation of the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU) Crit. Care Med. 2001; 29 (7):
1370—1379. http://dx.doi.org/10.1097,/00003246-200107000-00012.
PMID: 11445689

ICU Delirium and Cognitive Impairment Study Group. http://
www.icudelirium.org/delirium/monitoring. htm.

www.mocatest.org

Glushko A.N. Osnovy psikhometrii. [Fundamentals of psychometry].
Moscow: izd-vo Ministerstva Oborony RF; 1994: 91. [In Russ.]

Rasmussen L., Stygall ]., Newman S. Cognitive dysfunction and other
long-term complications of surgery and anesthesia. In: Miller D. (ed.).
Miller’s Anesthesia. 2009; 2 (7): 2805—2820. http://dx.doi.org/10.
1016/B978-0-443-06959-8.00089-3

Keith J.R., Puente A.E., Malcolmson K.L., Tartt S., Coleman A.E., Marks
H.FJr. Assessing postoperative cognitive change after cardiopulmonary
bypass surgery. Neuropsychology. 2002; 16 (3): 411—421.
hitp://dx.doi.org/10.1037//0894-4105.16.3.411. PMID: 12146688

Gusev E.I., Skvortsova V.I. Ishemiya golovnogo mozga. [Brain
ischemia]. Moscow: Meditsina Publishers; 2001: 328. [In Russ.]

Browne S.M., Halligan PW., Wade D.T., Taggart D.P. Postoperative
hypoxia is a contributory factor to cognitive impairment after cardiac
surgery. J. Thorac. Cardiovasc. Surg. 2003; 126 (4): 1061—1064.
http://dx.doi.org/10.1016/S0022-5223(03)00616-0. PMID: 14566247

Burkhart C.S., Steiner L.A. Can postoperative cognitive dysfunction be
avoided? Hosp. Pract. (1995). 2012; 40 (1): 214—223.
http://dx.doi.org/10.3810/hp.2012.02.962. PMID: 22406897

Ancelin M.L., de Roquefeuil G., Ledesert B., Bonnel F., Cheminal J.C.,
Ritchie K. Exposure to anaesthetic agents, cognitive functioning and
depressive symptomatology in the elderly. Br. J. Psychiatry. 2001; 178:
360—366. http://dx.doi.org/10.1192/bjp.178.4.360. PMID: 11282816

Johnson T, Monk T, Rasmussen L.S., Abildstrom H., Houx P, Korttila K.,
Kuipers HM., Hanning C.D., Siersma V.D., Kristensen D., Canet J., Ibanaz
M.T,, Moller J.T., ISPOCD2 Investigators. .Postoperative cognitive dysfunc-
tion in middle-aged patients. Anesthesiology. 2002; 96 (6): 1351—1357.
http://dx.doi.org/10.1097 /00000542-200206000-00014. PMID: 12170047

Leung]., Sands L., Mullen E., Wang Y., Vaurio L. Are preoperative depres-
sive symptoms associated with postoperative delirium in geriatric surgi-
cal patients? J. Gerontol. A Biol. Sci. Med. Sci. 2005; 60 (12): 1563—1568.
http://dx.doi.org/10.1093 /gerona/60.12.1563. PMID: 16424289

Monk T.G., Weldon B.C., Garoan C.W., Dede D.E., van der Aa M.T., Heilman
K.M., Gravenstein J.S. Predictors of cognitive dysfunction after major non-
cardiac surgery. Anesthesiology. 2008; 108 (1): 18—30. http://dx.doi.org/
10.1097 /01.anes.0000296071.19434.1e. PMID: 18156878

Stockton P., Cohen-Mansfield J., Billig N. Mental status change in older
surgical patients. Cognition, depression, and other comorbidity. Am. J.
Geriatr. Psychiatry. 2000; 8 (1): 40—46. http://dx.doi.org/10.1097/
00019442-200002000-00006. PMID: 10648294

Moroz V.V., Koriyenko A.N., Mozalev A.S., Parfenyuk A.V.,
Shakhmayeva S.V. Problema povrezhdeniya golovnogo mozga pri kar-
diokhirurgicheskikh vmeshatelstvakh v usloviyakh iskusstvennogo
krovoobrashcheniya. Obshchaya Reanimatologiya. [Problem of brain
injury during cardiosurgical interventions under extracorporeal circu-
lation. General Reanimatology]. 2008; 4 (4): 16—20. http://dx.doi.org/
10.15360,/1813-9779-2008-4-16

Shepelyuk A.N., Klypa T.V., Nikiforoo Yu.V. Faktory riska posleoperat-
sionnykh entsefalopatii v kardiokhirurgii. Obshchaya Reanimatologiya.
[Risk factors for postoperative encephalopathies in cardiac surgery.
General Reanimatology]. 2012; 8 (5): 47—55. http://dx.doi.org/
10.15360,/1813-9779-2012-5-47

Shepelyuk A.N., Klypa T.V., Nikiforoo Yu.V. Tserebralnaya oksimetriya
dlya prognozirovaniya nevrologicheskoi disfunktsii u kardiokhirurgich-
eskikh patsientov. Obshchaya Reanimatologiya. [ Cerebral oximetry for
the prediction of neurological dysfunction in cardiosurgical patients.
General Reanimatology]. 2011; 7 (1): 48—57. http://dx.doi.org/
10.15360,/1813-9779-2011-1-48

Zabolotskikh 1.B., Rudometkin S.G., Trembach N.V. Predoperatsionnye
faktory riska razvitiya deliriya u pozhilykh patsientov posle
obshirnykh abdominalnykh operatsii. [Preoperative risk factors of
delirium in elderly patients after extensive abdominal surgery]. Vestnik
Anesteziologii i Reanimatologii. 2012; 9 (4): 3—7.

Young J., Inouye S. Delirium in older people. BMJ. 2007; 334 (7598):
842-846. http://dx.doi.org/10.1136/bmj.39169.706574.AD. PMID:
17446616

Submited 10.06.14

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 1



