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[NaHHas cTaTba nocsAlleHa 0630py UCCeA0BaTENbCKMX PaboT Ha Temy Noc/ieonepaLyoHHON KOTHUTUBHOM AncdyHKumm (MOK/), BcTpeyaemocTb Ko-
TOPOW, N0 pe3ynbTaTamM Pa3NNYHbIX UCCAeA0BaHMI, cocTaBafeT oT 4% 0 65%. Mpobeme KOFHUTUBHbIX HapyLWEHWI B NOCe0oNepaLoHHOM Nepuoae
B noc/ieiHee Bpema yaenseTca Bcé bosbluee BHUMaHWE Kak UCCNesoBaTesNel, Tak v NPaKTUKYIOLLMX BPaYeit Pas/inyHbIX cneuyanbHocTel, 0cobeHHo
aHecTe3no/1I0roB-pPeaHMaToIoroB, KOTOPbIe CONMPOBOXKAAIOT AaHHYIO KaTeropumio NaLMEHTOB Ha Bcex 3Tanax neyebHoro npouecca. HecMoTpa Ha aTo,
pacnpocTpaHéHHocTb NMOK/, ewwé HeaocTaToYHO M3yyeHa. AKTyaNbHOCTb 3TOM Npobiembl 0BycioBAEHA TEM, YTO, BCIEACTBUE KOTHUTUBHOTO AedpuLimn-
Ta, CHU}KAETCA KaueCTBO ¥KU3HW NaLMEHTOB, YAMHAETCA NPOAOIKUTENbHOCTb CTALMOHAPHOIO IeYEHUA U YBEIMUYMBAETCA BEPOATHOCTb TAMKENbIX XKM3-
HEeYrpoKalLLMX OCNOKHEHUIN W NIETANbHOTO UCXOAa. B cTaTbe Ha OCHOBAHUM MHOTOYUC/IEHHbIX UCCNe0BaHUIA NMPUBELEHbI OCHOBHbIE NPEANKTOPbI
MOKZ, onucaHbl OCHOBHbIE 3BeHbA NaTOreHe3a 3Toro 0CN0KHEHNA. [InA ANArHOCTUKM KOTHUTUBHBIX HapyLLUEHWI NPOBOAUTCA Heliporncuxonornyeckoe
TECTUPOBaHMe 0 OMepaLyu v B NOC/ieonepauyioHHOM NeprUoAe, YTO NO3BOAET BbIABUTL JaHHYH MaToNorMio U CBOEBPEMEHHO NPOBECTU Npodu-
NaKTUKY U NeveHne JaHHOTO OCNOXKHEHUA. [pu Ha UMK NPeANKTOPOB KOTHUTUBHOM AUCOYHKLMM NPOBOAUTCA KOPPEKLMA BbIABAEHHbIX HapyLue-
Huit. Ocoboe BHUMaHWe ccnenoBaTenn yaenaoT dapmakonpodunaktvke. MaumeHTam ¢ BbICOKOW BEpOATHOCTbIO pa3suTua MOK/M npegnaratotcs K
NPUMEHEHMIO HEMPONPOTEKTOPbI, aHTUIMMNOKCAHTbI, AHTUOKCUAAHTbI, CTUMYAATOPbI HEMPONAACTUYHOCTH, HECTEPOUAHbIE NPOTMBOBOCMANUTENbHbIE
cpeactsa (HMBC). OaHUM M3 NepcneKTUBHbIX MPenapaTos, MPUMeEHAEMbIX ANA NPOGUNAKTUKM U nedeHuna NMOK/ 1 nocneonepawumoHHOrO Aenvpus,
ABNAETCA eKCMEAETOMUANH — aroHUCT anbda2-apeHopeLLenTopoB, NPenapart ¢ NAeloTPONHbIM AeUCTBUEM (aHKCUONUTUK, CEAATUK, CUMMNATONUTUK
M aHanbreTuK). B xoge HanucaHWA cTaTbu NPOBOAWCA aHANN3 INTEPATYpPbl, NOCBALEHHOM NOC/eonepaLyoOHHbIM KOTHUTUBHBIM PAaccTPOMCTBaM U3
OTKPbITbIX 3NEKTPOHHbIX Hay4YHbIX 6a3 AaHHbIX PubMed, Elibrary, Cyberleninka 3a 2014-2023 rr. [laHHbIV 0630p IMTEPATYPbI HAMAAHO AEMOHCTPUPYET
601bLLIYIO PAaCNPOCTPAHEHHOCTb NOC/IEONEPALMOHHBIX KOTHUTUBHbIX HAPYLLEHWI, BKKOYAA NOCeonepaLMoHHbIi Aenvpuit. NMpobaema nogaepkaHua
1 BOCCTAHOB/EHMA BbICLUMX NCUXMYECKUX GYHKLMIA Yy ONepupyemblx NaLMeHTOB ABAAETCA OAHOW M3 I06anbHbIX 33434 COBPEMEHHON MeANULMHbI.
KntoueBble cnoBa: nocaeonepayuoHHas KoeHUMUBHAsA OUCHYHKYUSA, MpeduKmopbl KoeHUMuUeHol duc@yHKyuu, deaupuli, deKkcmedemomMuouH.
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This review describes postoperative cognitive dysfunction (POCD), the incidence of which, according to the results of various studies, ranges from
4% to 65%. The problem of cognitive impairment in the postoperative period has recently received increasing attention from both researchers and
practicing physicians of various specialties, especially anesthesiologists-resuscitators who treat these patients at all stages of the treatment process.
The prevalence of POCD has yet to be studied in more depth. The relevance of this problem is associated with cognitive deficit, which affects the
quality of life of patients, extended duration of inpatient treatment, and increasing frequency of severe life-threatening complications and death.
Based on numerous studies, the article presents the main predictors of POCD and describes the main links in the pathogenesis of this condition.
Neuropsychological testing is carried out to assess cognitive impairment before surgery and in the postoperative period. It allows for diagnosing
this pathology and provides timely prevention and treatment of this condition. If predictors of cognitive dysfunction are identified, correction of the
respective disorders is performed. Pharmacological agents are considered as prevention options. Patients with a high probability of POCD are offered
neuroprotectors, antihypoxants, antioxidants, neuroplasticity stimulators, and non-steroidal anti-inflammatory drugs (NSAIDs). One of the promising
drugs used for the prevention and treatment of POCD and postoperative delirium is dexmedetomidine, an alpha2-adrenergic receptor agonist, a drug
with pleiotropic action (anxiolytic, sedative, sympatholytic, and analgesic). Data for this paper on postoperative cognitive disorders were collected
from the electronic scientific databases PubMed, Elibrary, Cyberleninka for 2014-2023. This literature review clearly demonstrates the high prevalence
of postoperative cognitive impairment, including postoperative delirium. The problem of maintaining and restoring higher mental functions in patients
undergoing surgery is one of the global challenges of modern medicine.
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BBEAEHMUE

MOKA y naumeHTOB NOXKMA0ro U CTapyecKoro Bo3pacra ABAAeTcA
C/I0XKHOW W [0 HACTOALLEro BPeEMeHW HepeLléHHo npobaemoii B pa-
60Te Bpayell CTaLLMOHAPOB XMPYPrnyeckoro npoduas, ocobeHHo aHe-
CTe310/10r0B-PEaHMMAaTO/I0rOB, KOTOPbIE COMPOBOXAAIOT JAHHYIO Ka-
TEeropuio NaLMEeHTOB Ha BCex 3Tanax fiedebHoro npouecca. Rasmussen
LS et al (2003) gatot cneaytowee onpeseneHve MOKA: «3To pac-
CTPOWCTBO, pa3BMBatoLLeecs B paHHEM U COXPaHAIOLLEECA B NO3AHEM
nocneonepawMoHHOM Nepuoae, KIMHUYECKV NPoABAAIOLLEecA Hapy-
LEHWeM MaMATU U APYTUX BbICLUMX KOPKOBbIX QYHKLMIA (MbILLEHMS,
peur U T.N.) U NOATBEPKAEHHOE AAHHBIMU HEMPONCUXONIOMMYECKOrO
TECTUPOBAHWMA B BUE CHUNKEHUA €r0 Pe3y/IbTaToB B NOC/e0nepaLyoH-
HOM nepuoge He meHee Yem Ha 20% (unm +1SD) oT goonepauyoHHOro
ypoBHs» [1].

YBennuyeHne NPoAOMKUTENBHOCTU }KU3HN MPUBENO K POCTY KO-
JINYecTBa NaLMEHTOB MOXMIOTO U CTapyecKoro BO3pacTa, KOTOpbIM
TpebyeTca TO UM MHOE OMepaTUBHOE BMELLATeNbcTBO. Hanbonee
aKTyasibHa 3Ta Npobaema y NaUMEeHTOB TPAaBMATONOTMYECKOTO Mpo-
dunsa ¢ nepenomom npoKcMMmanbHoro otaena beapa, yaenbHbIV Bec
KOTOPbIX HEYKIOHHO PacTéT. B nccneposaHunm CepanuHoii KOB ¢ coasT.
(2020) npu mopenMpoBaHUKM KOMYECTBA NEepesioMOB MPOKCUMab-
Horo otaena bespa y nauueHTos ctapwe 60 net nonydeHa umdpa
237345 yenosek B rog, locne xvpypruyecknux BMeLIaTebCTs KOrHu-
TUBHbIE HapyLIEHMA BCTpeyatoTes oT 4% o 65%, yactoTa passuTUs
nocneonepaLyoHHOro AeMPUA Y NOXKUAbIX MALMEHTOB C NepesoMOM
LWerKn beapeHHOM KOCTU MOMKET A0X0AUTb A0 62% [2]. Y nauveHToB
MOXMIOTO M CTapYecKoro BO3pacTa Nnocsie 3HA0MNPOTE3NPOBAHUA KO-
JIeHHOro M Ta306epeHHOro CyCTaBOB NOC/ieonepaLMoHHble KOrHU-
TUBHbIE PACCTPOICTBA BblIM OTMeYeHbl B 16-45%, a nocneonepauu-
OHHbIV fenmpuit B 10-30% cayyaes [3].

CornacHo onpocy B Poccuitickoin ®epepaumm y Bpadeit aHecTe-
3110/10r0B-PEaHNMATONOTOB OTCYTCTBYET MO/HOLEHHOE MOHUMAHWe
BOMPOCOB, CBA3aHHbIX C NOC/E0NEePaLMOHHbIMU KOTHUTUBHBIMM pac-
CTPOMCTBaMM, HEAOCTATOYHO 3HAHMI MO AMArHOCTUKE, Npeaynpex-
[eHWIo 1 nedeHunto. TakKe ONpoc Nokasan akTyaNbHOCTb Heponcu-
XONOTMYECKOT0 TECTMPOBAHUA MALMEHTOB B NpesonepaLMoHHOM U
nocneonepaloHHOM Nep1oaaX, B CBA3M C TEM, YTO TaKOe TeCTUPOBaA-
HWe Bpauu aHecTe3noN0rv NPOBOAAT KpaiiHe PeaKo, YTo He NO3BONA-
€T B NO/HOW Mepe OLEHWUTb MaclTabbl 3Toi Npobnembi [4, 5].

MPEAUKTOPBI

MocneonepauyoHHbI NEPUOA, MOKET OC/OKHUTBCA KOTHUTUB-
HbIMK PACCTPOMCTBAMM NPU HANUYMK ONpeaenEHHbIX npeapacnona-
ralowmx GpakTopos, Tak HasblBaeMbix NpeaukTopoB. COrnacHo AaH-
HbIM MHOTOUYMC/IEHHbIX UCCNEA0BAHMM, K NPEAMKTOPaM KOTHUTUBHOTO
feduumnta y 60NbHbIX, NEPEHECLIMX OnepaTUBHbIE BMELIATENbCTBA,
OTHOCAT: 3ab60N1eBaHNA CepAeYHO-COCYANCTON CUCTEMbI, OCOBEHHO CO
CHUMKeHMEM ¢pakumn Bbibpoca (PB) neBoro kenymoyka, Lepebpo-
BaCKy/apHble 3abonesaHns, aHemus (remornobuH meHee 100 r/n),
MeTabosIMYeckMe HapyweHua (TMno- U rmnepraMkeMus, rmnoansoy-
MUHeMMS, AncbanaHCc MOHOB Kanus W HaTpuA), ONUTENbHAn aKTVBa-
LMS UMMYHHOM CMCTEMbI, HEMPOBOCNANEHNE, AUTENbHBIN 60NEBOV
CMHAPOM KaK A0 onepauuu, Tak v B NoCneonepauyoHHOM nepuose,
MCMO/b30BAHME HAPKOTUYECKMX aHANbreTUKOB, NPOAOIKUTENBHOCTD
onepaTMBHOMO BMeLLATe/bCTBa, TPAaBMaTUUHbIE ONepaTUBHbIE BMe-
LWATeNbCTBa, a/IKOro/IbHAA 3aBUCMMOCTb, HU3KMI ypoBeHb 06pa3oBa-
HWS, BO3pacT [6]. M 3TO He nosHbIi nepeyeHb npeavkTopos MOKA. C
YBENMYEHMEM KONMYECTBA MUCCEA0BAHUI AaHHOW NPOBAEMbI K YyiKe
MMeloLLEMYCA CMUCKY A06aBAAlOTCA HOBble npeapacnonaratolpe
baKTopbI.
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INTRODUCTION

POCD in elderly and senile patients is a complex and still
unsolved problem in the work of hospital surgeons, especially
anesthesiologists, and resuscitators, who follow this category of
patients at all stages of the treatment process. Rasmussen LS
et al (2003) give the following definition of POCD: "This is a dis-
order that develops in the early and persists into the late post-
operative period, clinically manifested by memory impairment
and other higher cortical functions (thinking, speech, etc.) and
confirmed by the deterioration of neuropsychological testing in
the postoperative period by at least 20% (or +1SD) from the pre-
operative level" [1].

Extended life expectancy has led to an increase in the
number of elderly and senile patients who require one or an-
other surgical intervention. This problem is most relevant in
trauma patients with a proximal femur fracture, the proportion
of which is steadily increasing. Modeling the number of proxi-
mal femur fractures in patients over 60 years old, showed the
number of 237,345 people per year. After surgical interventions,
cognitive impairment occurs from 4% to 65%, and the incidence
of postoperative delirium in elderly patients with a femoral neck
fracture can reach 62% [2]. In elderly and senile patients after
knee and hip arthroplasty, postoperative cognitive impairment
was noted in 16-45% and postoperative delirium in 10-30% of
cases [3].

According to a survey in the Russian Federation, anesthesi-
ologists and resuscitators need a complete understanding of is-
sues related to postoperative cognitive disorders, and they have
insufficient knowledge of diagnostics, prevention, and treat-
ment. The survey also showed the relevance of neuropsycho-
logical testing of patients in the preoperative and postoperative
periods, as anesthesiologists rarely conduct such testing, which
does not allow for a full assessment of the scale of this problem
[4, 5].

PREDICTORS

The postoperative period may be complicated by cognitive
disorders in the presence of certain predisposing factors, the
so-called predictors. According to numerous studies, predictors
of cognitive deficit in patients who have undergone surgery in-
clude cardiovascular diseases, especially with a decrease in the
ejection fraction (EF) of the left ventricle, cerebrovascular dis-
eases, anemia (hemoglobin less than 100 g/I), metabolic disor-
ders (hypo- and hyperglycemia, hypoalbuminemia, imbalance
of potassium and sodium ions), prolonged activation of the
immune system, neuroinflammation, prolonged pain syndrome
both before surgery and in the postoperative period, the use of
narcotic analgesics, the duration of surgery, traumatic surger-
ies, alcohol addiction, low level of education, age [6]. This list
of POCD predictors is far from being complete. With an increase
in the number of studies on this issue, new predisposing factors
are added to the existing list.

Any aggression encountered by the body leads to the de-
velopment of a systemic inflammatory response. Proinflamma-
tory cytokines secreted by monocytes and neutrophils, such
as tumor necrosis factor and others, damage the blood-brain
barrier, thereby causing neuroinflammation and damaging the
brain's neurons. In this case, monocytes approach the brain cells
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Niobas arpeccus, ¢ KOTOPOI CTONIKHYNCA OPraHWU3M, NPUBOAMT K
PasBUTUIO CMCTEMHOrO BOCMA/NIUTENbHOMO OTBeTa. [poBocnanuTens-
Hbl€ LUTOKUHBbI, NPOAYLIMPYEMblE MOHOLMTaMMU U HEMTpodunamu, Ta-
Kve Kak haKTop HeKpo3a OMyxo/iu 1 Apyrue, MOBPEXAAOT reMaToIH-
uedanmueckuii bapbep, Tem cambim GOPMUPYIOT HeMpPOBOCMaNEHNE U
OKa3blBaOT NOBPEXAAOLLEE AEVCTBME HA HEVPOHbI FOJIOBHOTO MO3ra.
MpK 3TOM NPOUCXOAUT MUFPALIMA MOHOLMTOB K KJETKam ro/I0BHOrO
MO3ra, NpY B3aUMOZENCTBUM KOTOPbIX C MUKPOIIMEN BbicBOOOKAA-
€TCA NPOBOCNANUTENbHbIN MHTEPNENKUH IL-1B. B pesynbTaTte pas3sue-
LIeroc HeMpPOoBOCMaNEHUA HapyLLAeTCA CUHANTMYECKan NNacTUYHOCTb
W, KaK CNeacTsue, JONrOBPEMEHHas MOTeHLUMaUMA C yXyAlleHuem
NaMATU U KOTHUTUBHOW AncdyHKUMeRn. HapyleHne nepdysum ronos-
HOro MO3ra, NPUBOAALLEE K €0 ULEMMUU U TUMOKCUM, crocobeTByeT
Pa3BUTUIO HelpoAereHepaTUBHbLIX 3MeHeHMH. OCHOBHOW MPUYMHOM
nepdy3vVOHHBIX HAPYLIEHWI ABNAETCA reMOoAMHAMMUYecKas HecTa-
BUNbHOCTb BO BPEMSA OMepaTUBHOTO BMELLATE/IbCTBA, 0COBEHHO onac-
Ha KPUTUYECKan, AAUTENbHAA HEKOHTPOAMpPYemas runoToHus. K ru-
MOKCUM U ULWIEMMU Hanbosiee BOCTIPUMMYMBLI KOPa FOJI0BHOMO MO3ra,
TMNNOKaMM, NEPUBEHTPUKYAAPHOE Benoe BeLLecTBO U NorpaHuyHble
30HbI, IEXKALLYME HA TPAHNLE HEAaHACTOMO3MPYHOLLMX COCYAMCTBIX Bac-
CeliHOB, NPMBOAA K Pa3BUTUIO HEBPOIOTMYECKUX OCNOMHEHWN. He-
BPO/IOTMYECKME OCNOMKHEHWA NOCAe OnepaTMBHOTO BMELLATeNbCTBa
MOryT 6bITb 04aroBbIMM: TPAH3UTOPHAA ULLIEMMYECKas aTaka, UHGAPKT
rOI0BHOIO MO3ra; a Takxe AN dY3HbIMU: OCTPaA TMNOKCUYECKU-HLLE-
MMUYecKan sHUedanonaTms, KoTopas MMEET CeAyHoLLMe KIMHUYECKUe
NPOABNEHUA: CUHKOMNE, HEMPOLOIKUTENIbHOE KOTHUTUBHOE PaccTpOii-
CTBO M CTOMKMUIA KOTHUTUBHDBIN AedUUNT. TMNOKCUYECKM-ULLIEMUYECKas
3HUedanonaTmsa, No AaHHbIM UTePaTypbl, passusaetca y 50-70% na-
LMEHTOB, @ MHOAPKT ronosHoro mosra —y 1-6% [5].

CornacHo nccnegoBaHuam Rundshagen | (2014), Ha puck pas-
ButMA MOK/, xapaKkTep aHecTesuu He BAMUAET [6], a NoO pesynbTaTam
UCCNefoBaHWi ApyryX aBTOPOB, 0OLLAA MHraNALMOHHAA aHecTesuns
ceBopNtopaHOM yalle Bbi3biBana NMOK/ y naumeHTos cTaplue 60 ferT,
yem 06LUan BHYTPUBEHHAA aHECTE3UA C UCMO/b30BaHUeM npornodo-
na [7]. OTmeyaeTcs, 4To paHHWE NOCNEONEePaALMOHHbIE KOTHUTUBHbIE
HapyLUeHWA Yallle BCTPEYatoTCA y NaLMeHTOB, KOTOPbIM ONepaTUBHble
BMELLATeNbCTBA MPOBOAUANCG MO, OOLWEein MHOrOKOMMOHEHTHOM
aHecTe3nen, 4em y NaLMeHTOB C PErMOHAPHBIMU MeToLaMM aHecTe-
3uonoruyeckoro obecneyeHns. Tak e aBTOpamy OTMeEYaeTcs, YTo
aHecTe3nonorMyeckoe obecrneveHne onepaLmii IHAONPOTE3NPOBaA-
HWA KONEHHOTO U Ta306epeHHOro CYCTaBoB B BUAE KOMOMHUPOBAH-
HOW CMUHANbHO-3INMAYPANbHOM aHeCcTe3nn € NocseonepaLMoHHbIM
aNuaypanbHbIM 06€36011MBaHUEM CHUXKAET PUCK KOTHUTUBHbIX pac-
cTpoicTs [8].

HapylweHve 6anaHca B aLeTUAXONAMH- U A0GaMUHIPTUYECKO
CUCTEMAX UFpaeT OAHY M3 onpeaensatowmx ponei B passutumn MOKL
[9]. B ueHTpanbHOM HepPBHOM CUCTEME XO/NMHEPrMYecKas cucTema
npeacTaBneHa ABYMA OCHOBHbIMM TUMAaMMW PELLENTOPOB: MyCKapu-
HOBbIMM U HUKOTMHOBBIMU XONIMHOpPeLLeNTopamu. ALETUNXONWH, AB-
NAACb OCHOBHBIM HEMPOMEAMATOPOM, PETYAMPYOWMM 6a3anbHyO
XONIMHEPTUYECKYHO CUCTEMY, YHACTBYET B aKTUBALMM MMNMNOKAMIa, 4To
HanpAMYto CBA3aHO C KPAaTKOCPOUYHOM M AONFOCPOYHOM MAMATBIO, BHU-
MaHunem 1 0bpaboTKoit ceHcopHoi MHbopmaumm [10]. CHUNKeHME aK-
TUBHOCTU XONIMHEPTUYECKOV CUCTEMbI Ha CTPYKTYpPbl TON0OBHOMO MO3ra
ABNAETCA OAHUM W3 [NMaBHbIX NPEAUKTOPOB GOPMUPOBAHUA NOCIEO0-
nepaLyoHHOr0 KOTHUTUBHOIO HapyLLEeHUA.

MHOroYncneHHbIMU UCCNEA0BaHUAMMU ObIIO BbIABNEHO Hera-
TUBHOE B/AMAHME Ha CTPYKTYpbl FOOBHOTO MO3ra MpenapaTos, MC-
nonb3yembix A5 0bLei aHectesum [11]. Tak, Hanpumep, Npu aHTaro-
HUCTUYECKOM BO3ZENCTBUM BO/bLUMHCTBA NPEenapaToB Ha PeLenTopbl
aLETUNXONIMHEPTUYECKON CUCTEMBI BO3MOMKHO Pa3BUTUE Fas/ItoLMHa-

and interact with microglia, causing the release of proinflam-
matory interleukin IL-1B. As a result of the neuroinflammation,
synaptic plasticity is impaired and, as a consequence, long-term
potentiation with memory impairment and cognitive dysfunc-
tion develop. Impaired cerebral perfusion, leading to ischemia
and hypoxia, contributes to the development of neurodegener-
ative changes. The leading cause of perfusion disorders is he-
modynamic instability during surgery, with critical, prolonged,
uncontrolled hypotension being especially dangerous. The ce-
rebral cortex, hippocampus, periventricular white matter, and
marginal zones located on the border of non-anastomosing vas-
cular pools are most susceptible to hypoxia and ischemia, lead-
ing to the development of neurological complications. Post-sur-
gical neurological complications can be focal (transient ischemic
attack, cerebral infarction) and diffuse (acute hypoxic-ischemic
encephalopathy clinically manifested by syncope, short-term
cognitive impairment, and persistent cognitive deficit). Hypox-
ic-ischemic encephalopathy, according to the literature, devel-
ops in 50-70% of patients, while cerebral infarction —in 1-6% of
them [5].

Some authors state that the risk of POCD development
does not depend on the type of anesthesia [6]. In contrast, ac-
cording to other authors, general inhalation anesthesia with
sevoflurane more often caused POCD in patients over 60 years
of age than general intravenous anesthesia using propofol [7].
Early postoperative cognitive impairment is more common in
patients who underwent surgery under general multicompo-
nent anesthesia than local anesthesia. Anesthesia for knee and
hip replacement surgery in the form of combined spinal-epidur-
al anesthesia with postoperative epidural analgesia reduces the
risk of cognitive impairment [8].

Disturbance of the balance in the acetylcholine and dopa-
minergic systems plays one of the determining roles in POCD de-
velopment [9]. In the central nervous system, the cholinergic
system is represented by two main types of receptors: M- and
N-cholinergic receptors. Acetylcholine, the primary neurotrans-
mitter regulating the basal cholinergic system, is involved in
the activation of the hippocampus, which is directly related to
short-term and long-term memory, attention, and processing of
sensory information [10]. A decrease in the activity of the cere-
bral cholinergic system is one of the main predictors of postop-
erative cognitive impairment.

Numerous studies have revealed the negative impact of
drugs used for general anesthesia on the brain structures [11].
For example, with the antagonistic effect of most medications
on the receptors of the acetylcholinergic system, the develop-
ment of hallucinations and a oneiroid-catatonic state is possible
[10]. Some authors showed the involvement of isoflurane in the
development of postoperative cognitive impairment, as well as
severe neurological diseases, including Alzheimer's disease, as a
result of cholinergic insufficiency by blocking postsynaptic nico-
tinic receptors with this drug [12, 13].

Low hemoglobin levels also affect POCD development. He-
moglobin levels below 98 g/l in elderly and senile patients with
a femoral neck fracture and total hip replacement surgery can
be considered one of the main predictors of the development of
postoperative delirium [3, 14].

POCD and delirium developmental patterns were shown to
be associated with left ventricular EF in patients with acute cor-
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LM 1 OHeMponaHo-KaTaToHMYecKkoro coctosHua [10]. Kong F) et al
(2015), a Takske Zhang S et al (2017) B cBOMX MCCNef0BaHMAX NOKa3anu
NPUYACTHOCTb U30dYpPaHa B Pa3BUTUM NOCEONEPALMOHHbIX KOTHU-
TUBHBIX HapYLUEHWI, @ TaK e TAKE/bIX HEBPONOTMYECKUX 3aboneBa-
HWI, B TOM Yucie 6onesHu Anbureiimepa B pesysibTaTe XONMHEPTU-
YEeCKOW HefoCTaTOMHOCTM MYTEM BJIOKMPOBAHMA MOCTCUHANTUYECKMX
HMKOTMHOBBIX PELLENTOPOB AaHHbIM npenapaTtom [12, 13].

Hu3Kuit ypoBeHb remornobuHa TaKkKe BAUAET Ha pasBuUTMe
MOKA. B uccnenosanunm Monutosa ME ¢ coasT. (2015), a Takxke Ke-
Huno BM c coast. (2017) 6bi10 NOKa3aHoO, YTO ypOBEHb remorniobu-
Ha HWKe 98 I/ y NaLMeHTOB NOMMAOTO M CTApYecKoro Bo3pacTa ¢
NepeiomMoMm LWeK1 6efpeHHOW KOCTU U BbINMOJHEHHOW onepauuei
TOTa/IbHOTO 3HAONPOTE3UPOBAHMA Ta306elPEHHOr0 CyCTaBa MOXKET
CYMTaTbCA OAHMM U3 OCHOBHbIX NPEAVKTOPOB Pa3BUTUA Nocneonepa-
LMOHHOro aennpus [3, 14].

B nccnenosanmu LLienb HM 1 Butuk AA (2018) nokasaHa 3aKoHO-
MepHOCTb pa3sutua MOK/ 1 genmpua B 3aBucumoctn ot ®B nesoro
KeNyouKa Y NaLMeHTOB C OCTPbIM KOPOHAPHBIM CUHAPOMOM. Y na-
LIMEeHTOB ¢ HopManbHoli OB (6onblue 60%) aenvpuii He passuBancs,
a Npu cHUKeHUN OB Huke 60% pa3smBanca SeNNPUiA, Npu 3TOM, YeM
HUKe bblna OB, Tem yalle pa3sBKMBaANOCh AENMPUO3HOE COCTOAHME: B
9,3% cnyyasx npu ®B o1 46% 10 59% v B 53% cnyyasx npu B meHee
36% [15].

[laHHble HeliponCcMXONOrMYECKUX TECTUPOBAHWIA NOATBEPKAAIOT
baKT BAMAHMA XpOHMYECKOro 601eBOro CMHAPOMA Ha PasBUTUE Kor-
HUTKUBHbBIX HapyLUeHWUI Kak 6a30BbIx GyHKLMIA: 06paboTKa MHOpPMa-
LMK, COEPYKMBAIOLLUIA KOHTPO/Ib, KPAaTKOCPOUHAsA U AOAFOCPOYHARA Na-
MATb, TaK U 6osiee COXKHbIX QYHKLMIA: COCOBHOCTb K PacCyKAeHMIo,
NPUHATUIO pelleHnid. OTMEeYaeTCA, YTO CTPYKTYPbI FOJIOBHOTO MO3ra,
OTBETCTBEHHbIE 33 KOTHUTUBHYIO GYHKLMIO M HOLMLENLIMIO, TECHO CBA-
3aHbl, OKa3blBas APYr Ha Apyra PeLunpokHOe MOAYNNPYIOLLEE BAUA-
Hue. No3ToMy XpOHUYECKUI1 6BONEBOV CUHAPOM ABNAETCA NPEAUKTO-
pom NOKZ, [16].

[epoHTONOMMYecKkMe 60/bHbIE 3a4acTyHO ABAAIOTCA NaLMEHTaMU
C NOAMMOPBUAHOCTIO, U BOAbLLIAA YaCTb U3 HUX CTPAZAET CaXapHbIM
avabeTtom. AHanW3 NUTEPaTYPHbIX AaHHbIX MOKa3an Haauuue B3au-
MOCBA3M Pa3BUTUA NOCIEONEPALMOHHBIX KOTHUTUBHbIX PAcCTPOMCTB
U caxapHoro anaberta [17-, 19]. Tak, B uccnesosaHum Huxapesa BA ¢
coaBT. (2018) 6bl10 NOKA3aHO, YTO AUTENbHAA TMNEPTIMKEMMA NPU-
BOZMT K MOBbILIEHNIO OCMOTUYECKOTrO AaBAEHUA U Aervapatauum u,
KaK CNeacTBume, K HapyLLeHUIo B opraHn3me 6anaHca Mexzay NpooKcH-
[aHTaMM ¥ KOMNOHEHTaMU CUCTEMbI @HTUOKCUAAHTHOM 3aLLWThI, YTO,
B KOHEYHOM WTOre, OKa3bIBAET TOKCUUYECKoe [eNCTBME Ha HEeMpOHbI
roNI0BHOrO MO3ra v NpuBoaunT K passututo NMOK/. Mpwu aTom puck pas-
BUTUA KOTHUTUBHbIX HapyLUeHUN y NtoAel, CTPaZatoLmMX CaxapHbIM
navabetom, B 1,5 pasa Bbllle, YeM Y HE CTPAAAIOLLMX MM. YTO Y NOC/IE0-
NepaLmoHHbIX 6O/bHBIX, Y KOTOPbIX CPEAHUI YPOBEHD IUKEMUM Obin
8,34 MMOAb/ N, He BbINI0 KOTHUTUBHbIX HAPYLUEHWI, @ Y NALMEHTOB CO
cpesHVM ypoBHeMm rnMkemun 11,36 mmonb/n passumsanca nocieone-
paLUMOHHbIV aenvpuii [20].

Mo MexaHU3My MPEUMYLLECTBEHHOMO BAWAHUA MNPEAUKTOPbI
MOK/, noapa3saensatoTca Ha XMMUYEecKUe (Kak npaBuao, 3To meama-
TOpbl BOCMa/ieHUs; NIeKapCTBEHHble CPEACTBA, UCMO/b3yemble Npu
JIEYEHUN MALMEHTOB B MEPUONEPaLyOHHOM nepuoae, 0cobeHHO
npenapatbl 4Ns aHectesuu); dpusmueckne (60/b, Kak OCTpas TaKk v
XPOHWMYECKaA); HapyLLeHWe pexuma feHb/Houb; HU3KUIA HYTpUTMB-
HbI CTaTyC M TMNOBUTAMUHO3; CMeHa OBCTAHOBKM C AOMAlLUHel Ha
60/1bHNYHYI0; HEKOMGbOPTHbIE YCI0BUA NpebblBaHUA; OrpaHuYeHne
WAK OTCYTCTBME ODLLEHUA C POACTBEHHWMKAMU; GYHKLMOHANbHOE CO-
CTOAIHME OpraHu3Ma (HecTabw/bHbIA reMoAMHAMUYECKUIA NPodUb,
HapyLeHWA PUTMa Cepala, 3acTOMHAn cepAeyHan Hef0CTaTOYHOCTb,
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onary syndrome. In patients with normal EF (more than 60%),
delirium did not develop, and with a decrease in EF below 60%,
delirium developed. The lower the EF, the more often the delir-
ium developed: in 9.3% of cases with 46% to 59% EF and in 53%
of cases with EF less than 36% [15].

Neuropsychological testing data confirm that chronic pain
syndrome influences the development of cognitive impairments
in basic functions: information processing, inhibitory control,
short-term and long-term memory, and more complex functions:
reasoning ability and decision-making. It is noted that the brain
structures responsible for cognitive function and nociception are
closely related, exerting a reciprocal modulating effect on each
other. Therefore, chronic pain syndrome is a POCD predictor [16].

Polymorbidity is common in gerontological patients, and
most of them suffer from diabetes mellitus. Analysis of literary
data has revealed a relationship between postoperative cogni-
tive impairments and diabetes mellitus [17-19]. Prolonged hy-
perglycemia leads to an increase in osmotic pressure and de-
hydration and, as a consequence, to a disruption in the balance
between prooxidants and components of the antioxidant de-
fense system in the body, which ultimately has a toxic effect on
brain neurons and leads to the POCD development. At the same
time, the risk of developing cognitive impairment in people with
diabetes is 1.5 times higher than in non-diabetic ones. Postop-
erative patients with an average glycemia level of 8.34 mmol/I
did not have cognitive impairment, while patients with an av-
erage glycemia level of 11.36 mmol/I developed postoperative
delirium [20].

According to the predominant mechanism of action, POCD
predictors are divided into chemical (usually they are inflamma-
tory mediators; drugs used in the treatment of patients in the
perioperative period, especially anesthetics); physical (acute
and chronic pain); violation of the day/night regimen; low nu-
tritional status and hypovitaminosis; change of environment
from home to the hospital; uncomfortable conditions of stay;
limitation or lack of communication with relatives; functional
state of the body (unstable hemodynamic profile, arrhythmias,
congestive heart failure, hypoxia, anemia, hyperthermia, etc.);
comorbidity (any concomitant pathology, occupational diseas-
es, especially in the decompensation stage after surgery) [5, 6].
The predictors studied and discussed in this article are far from
a complete list of factors that can influence the development of
cognitive disorders in the postoperative period. With each new
research paper devoted to this topic, new predictors can be
identified, helping to prevent this complication, reduce hospital
stays, provide more effective treatment, and reduce mortality.

DIAGNOSTICS

Early diagnosis and prevention of POCD in gerontological
patients is crucial. An analysis of literary sources showed a sig-
nificant number of research papers on postoperative delirium
and cognitive disorders. However, the data on the methods of
diagnosing this complication are often conflicting. In addition to
patient complaints and observation results, neuropsychological
scales and highly sensitive tests for studying various cognitive
functions are commonly used for screening and assessing the
severity of cognitive disorders. Yet, a significant drawback of
some diagnostic methods is the prolonged testing duration, un-
derscoring the need for more efficient testing methods.
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TUNOKCUA, aHEMUSA, TUMEPTEPMUA U ApP.); KOMOPOMAHOCTL (Nt0bas co-
MyTCTBYHOLLAA NaToONOMMA, NPOdECcCUOHaNbHble 601e3HM, 0CObEHHO B
CTaZIMM AEeKOMMNEHCALIMM NOC/e ONEPATUBHOTO BMeLaTenbeTsa) [5, 6].
M3y4eHHble U paccMaTPUBAEMbIe B 3TOM CTaTbe NMPeAUKTOPbI — 3TO Aa-
NIeKO He NOJHbIN nepeyeHb GaKTOPOB, KOTOPbIE MOTYT B/MATbL Ha pas-
BUTME KOTHUTMBHbIX PACcCTPOICTB B MOCNEONepaLyoHHOM Nepuose.
C Kaxaol HOBOM McCneaoBaTeNbCKoM PaboToi, NOCBALLEHHOW 3TOW
Teme, 6yZyT BbIABNATLCA HOBbIE NPEAMKTOPbI, YTO ByaeT cnocobcTo-
BaTb NPOPUNAKTUKE 3TOrO OC/IOMKHEHMA, CHUKEHMIO CPOKOB roCMuTa-
nu3aumn, 6onee sGPeKTUBHOMY EUYEHMIO Y CHUKEHUIO CMEPTHOCTY.

OUATHOCTUKA

PaHHAA amarHocTka u npodwmnaktvka NMOKL y repoHTonoru-
yeckux 60NbHbLIX MMeeT H6onbluoe 3HaueHne. AHaNU3 IMTepaTypPHbIX
MCTOYHUKOB MOKa3an Haauuve 6Oo/MbLIOro KOAWYecTBa Mccienosa-
TenbCKUX paboT no npobneme nocneonepauyoHHOro AeAnpua u
KOTHWUTMBHbIX PACcCTPOICTB, OAHAKO AaHHbIE OTHOCUTE/IbHO METOZ0B
[NarHOCTUKMN 3TOTO OC/NOXHEHWUA [O0CTaTOYHO NpOoTMBOpeyMBbl. [lo-
MMMO OLLEHKM Kaob NaumeHTa 1 pes3ynbTaToB HabMoaeHUsA 33 HUM,
Hanbonee YacTo 419 CKPUHUHIA W OLLEHKM TAMKECTU KOTHUTMBHBIX pac-
CTPOMCTB MCMONB3YHOT HEMPOMCUXONOrUYECKUE LLKA/Ibl U BbICOKOUYB-
CTBUTE/bHbIE TECTbl AN1A UCCNEA0BAHUA PA3IUYHbBIX NO3HABATENbHbIX
bYHKUMI. OfHAKO CyLLEeCTBEHHbIM HEAOCTAaTKOM HEKOTOPbIX AUarHo-
CTUYECKMX MeTOAWMK ABNAeTcA 60/1blIan ANNTENbHOCTb TECTUPOBAHMA.

CornacHo uccnegosaHuio Monutosa ME ¢ coasTt. (2015) Bbico-
KOUyBCTBUTENbHBIE U BoNee cneunduyeckme WKanbl, TaKME KaK: TecT
3anomuHaHua 15 cnoB, TeCT PUCOBAHMS CBA3EM, METOAMKA C/I0BECHO-
LiBeToBOW UHTepdepeHLmn (TecT CTpyna), TecT WrdpoBaHua cnos, ba-
Tapes nobHoi gucdyHkumm (frontal assessment battery — FAB), n3-3a
CBOeVi NPOAOMKUTENBHOCTU U CNIOXKHOCTH, HONbLIMHCTBO NaLMeHTOB
He CMOI/I0 MPOMITH NOMHOCTLIO — 93 nauueHTa (64,6%) — 1 Tonbko 51
6onbHOM (35,4%) bbln cnocobeH NPOWTU NONHOE TeCTUPOBAHME MO
BbllLEHA3BaHHbIM LKanam [3].

KopoTkre wkanbl, Takne Kak Montreal Cognitive Assessment
(MoCA), Mini-Mental State Examination (MMSE) u Mini-Cog Tect
6onee KOMGOPTHbIE A/1A BOCMIPUATMA MaLMEHTaMM, NPU 3TOM LWKana
MoCA obnazaet 6onblueli YyBCTBUTENBHOCTBIO U CMELMOUYHOCTbIO
(92,3% 1 92.1% cooTBeTCTBEHHO), a WKana MMSE meHee 4yBCTBU-
TenbHa M BbicokocneunduuHa (38,46% u 97,4% COOTBETCTBEHHO),
Mini-Cog TecT xapaKkTepu3yeTcs 60MbLUei YyBCTBUTENbHOCTLIO U Bbl-
COKOW MHGOPMATUBHOCTbIO, TaK Kak MO3BO/IAET 33 KOPOTKOE Bpems
(3-5 MMHYT) BbIABUTL KOTHUTUBHYIO ANCOYHKLUMIO [21].

MoHpeanbckas WKana (MoCA) 6asnpyeTcs Ha OLEHKe CcocTo-
AHWA KOTHUTUBHOW Chepbl: BHUMAHWA U KOHLEHTPALMK, ynpaBasato-
LWMX GYHKLMIA, NAaMATH, A3bIKA, 3PUTENbHO-KOHCTPYKTUBHbIX HaBbIKOB,
abCTPaKTHOTO MbILWNEHMA, CYETA M OPUEHTALMM B MPOCTPAHCTBE U
ucnonb3yetca AnA ObICTPON OLEHKM YMEPEHHbIX KOFHUTUBHBIX Pac-
CTpOWCTB. Bpema gna npoBesieHUA TECTMPOBAHWA COCTaBAET oKono 10
MUHYT. Konnyectso 6annos ot 30 fo 26 cunTaeTcs HopMasbHbIM, 25
1 MeHee CBUAETENbCTBYHOT O Ha/IMYMMU KOTHUTUBHDBIX HapyLLIeHWiA [3].

LLikana Mini-Cog bonblie pekomeHAoBaHa 418 aMbynaTopHOW
NPaKTUKKN M AnA 6bICTPOIN ANArHOCTUKM KOTHUTUBHbIX HapyLUEHWH, TaK
KaK COCTOWUT BCETO M3 ABYX TECTOBbIX 33/laHWI Ha KPAaTKOBPEMEHHYHO
NamMATb U BOCMIPOM3BEAEHME, a TaKKe TeCTa Ha PUCOBAHME U CAYKUT
AN BbifBneHus BbipaxkeHHoU MOKA v HapylweHWid KOrHUTUBHOW
GYHKLMKM, COMPOBOXKAAIOWMX fereHepaTBHble 3ab0neBaHUA LEH-
TpanbHOIN HepBHOW cucTeMbI (6one3Hb AnbLrerimepa u 6onesHs Map-
KnHcoHa) [14].

LLIkana oueHkm ncmxmyeckoro cratyca MMSE ncnonb3yetca B Ka-
4eCcTBE CKPUHMHIA BbIPAXKEHHbIX KOTHUTUBHBIX HapyLUEeHWI U ABNAET-

Highly sensitive and more specific scales, such as the 15-
word recall test, the connection drawing test, the Stroop color
and word test, words encryption test, and the frontal assess-
ment battery (FAB), could not be completed by the majority of
patients (93 patients, 64.6%) due to their duration and complex-
ity, and only 51 patients (35.4%) were able to complete testing
on the above-mentioned scales [3].

Short scales such as the Montreal Cognitive Assessment
(MoCA), Mini-Mental State Examination (MMSE), and Mini-Cog
test are more comfortable for patients to perceive. In contrast,
the MoCA scale has greater sensitivity and specificity (92.3%
and 92.1%, respectively). The MMSE scale is less sensitive but
highly specific (38.46% and 97.4%, respectively), and the Mini-
Cog test is characterized by greater sensitivity and high infor-
mation content since it allows for a short time (3-5 minutes) to
identify cognitive dysfunction [21].

Montreal scale (MoCA) is based on the assessment of the
cognitive sphere: attention and concentration, executive func-
tions, memory, language, visual-constructive skills, abstract
thinking, counting, and orientation in space. It is used for a
quick assessment of moderate cognitive disorders. The testing
time is about 10 minutes. A score of 30 to 26 is considered nor-
mal; 25 or less indicates cognitive impairment [3].

The Mini-Cog scale is more recommended for outpatient
practice and rapid diagnosis of cognitive impairment, since it
consists of only two test tasks for short-term memory and re-
production, as well as a drawing test, and is used to identify
severe POCD and cognitive impairment accompanying degener-
ative diseases of the central nervous system (Alzheimer's and
Parkinson's diseases) [14].

The MMSE is used as a screening for severe cognitive im-
pairment. It is not very sensitive for diagnosing cognitive deficits
in individuals with a low level of education and also has insuffi-
cient sensitivity for diagnosing cognitive impairment in pre-de-
mentia, allowing for an approximate assessment of the severity
of cognitive impairment [14, 21].

In neuropsychological testing, it is necessary to differen-
tiate the tasks for diagnosing POCD and degenerative diseases
of the central nervous system (the most prominent represen-
tatives are Alzheimer's and Parkinson's diseases). Short scales
are designed for rapid assessment and detection of cognitive
dysfunction. At the same time, the Mini-Cog test is designed for
the primary diagnosis of severe cognitive dysfunction, and the
MMSE, MoCA, and FAB scales are more suitable for assessing
mild and moderate cognitive disorders [21].

We believe that there is no ideal method of neuropsycho-
logical testing for diagnosing POCD, dementia, and cognitive dis-
orders in degenerative diseases. Some test scales, being short
and easy to use, have greater sensitivity and specificity but are
not designed to identify mild and pre-dementia cognitive disor-
ders; other scales for more detailed screening are inconvenient
to use due to their duration, and not all patients can complete
them, making it difficult or impossible to conduct routinely in a
multidisciplinary hospital setting due to time constraints and a
shortage of specialists trained in this area.

PREVENTION AND TREATMENT

Preoperative preparation, anesthetic management, and
postoperative care of patients, especially those with predictors
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€A Mao YyBCTBUTENbHOM ANA AUArHOCTUKM KOTHUTUBHOTO AedurumTa
y /WL, C HU3KUM YpOBHEM 06pa3oBaHus, a Takke obnasiaeT HeaocTa-
TOYHOI YYBCTBUTE/IbHOCTBIO MPY AMArHOCTUKE AOAEMEHTHbIX KOrHU-
TVBHBIX HApPYLIEHWI, NO3BONAET OPUEHTUPOBOYHO OLEHUTb TAXKECTb
KOTHUTWBHbIX paccTpoicTs [14, 21].

Mpun HepPONCKUXONOrMYECKOM TECTUPOBAHUM HEOOXOAMMO pas-
[AenaTb 3agaun no sbissneHuto MOKL v aereHepaTBHbIX 3abonesa-
HUI LLEHTPasIbHOW HEPBHOW CUCTEMbI (Hanbonee APKUMM NpeACTaBu-
Tenamu aensAoTca 6onesHb Anbureiimepa u MapkuHcoHa). KopoTkue
LWKa/bl NpefHa3HayeHbl AN BbICTPOV OLEHKM W BbIABNEHUS KOTHW-
TUBHOM AnchyHKUmMM. Mpu atom Mini-Cog TecT npegHasHauyeH gns
NepBUYHON AMArHOCTUKM BblPAXKEHHON KOTHUTUBHOM AUCOYHKLMM,
a N8 OLLEHKM NETKUX U CPEAHUX KOTHUTUBHDBIX PaccTpoicTs bonblue
noaxoaAaT wkansl MMSE, MoCA, FAB [21].

Mbl cuntaem, uto npu amarHoctvke NOKL, semMeHUMM U KOTHU-
TUBHbIX PAcCTPOMCTB MPU AereHepaTuBHbIX 3a60/eBaHMAX He Cylle-
CTBYET MAEaNbHOTO MeToZla HeMpPONCUXONOTMYECKOTO TECTUPOBAHMUS.
YacTb TECTOBbIX LUKaA, ABAAACH KOPOTKUMU U YAOOHBIMM B NPUMEHE-
HWKM, 0bnasatoT 60/bluel YYBCTBUTENBHOCTLIO U CNEeLUPUUHOCTbIO,
HO He npefHa3HayeHbl ANA BbIABNEHWUA NETKUX U [LOAEMEHTHbIX KOr-
HUTUBHbBIX PACCTPOICTB, ApYrue LWKanbl Ans 6onee AeTanbHOro CKpu-
HUHra HeyAo6HbI B NPUMEHEHUM U3-33 CBOEN A/IUTENBHOCTY, U HE BCe
NaLMeHTbl MOTyT NPONTH UX 10 KOHLA. ITO 3aTpyAHAET UK AenaeT He-
BO3MOXXHbIM PYTUHHOE NPOBEAEHNE TakuX UCCIeA0BaHUIA B YCNOBUAX
MHOronpo¢uAbLHOIO CTaLMoHapa Npu AeduunTe BpemeHu 1 gedpuum-
Te NOArOTOB/EHHbIX N0 AaHHOMY NPOPUAI0 CNEeLMaNUCTOB.

MPOPUNAKTUKA U NEYEHUE

MpenonepaunoHHas NOATOTOBKA, aHecTesnonornyeckoe obe-
cneyeHue v NocaeonepauyoHHoe BeJeHWe NauueHToB, 0CO6eHHO €
Ha/ZIMuYMeM NPEeLUKTOPOB KOTHUTUBHOM ANMCOYHKLMM, AONKHBI Npeayc-
MaTpK1BaTb NPoBeAeHME NPOGUNAKTUYECKUX MEPONPUATUIA. B caydae
Pa3BUTMA NOCNEONEPALMOHHOTO AENNPUA HEMUHYEMO YBETNYMBALOT-
CA CPOKM FOCMMTaNM3aLMMN U CTOUMOCTb iedeHns. OnybaMKoBaHO 3Ha-
YUTENIbHOE KOIMYECTBO PaboT, NOCBALLEHHbIX NOCAe0NnepaLyoHHbIM
KOTHWTUBHbIM PAcCTPOMCTBAM, B KOTOPbIX PaccmMaTpuBatoTca daKTo-
pbl PUCKa, 3TUO/IOMUA, NAaTOreHes, NPOGUNAKTUYECKME MEPbI U METO-
Abl neyeHns. OagHaKo, HECMOTPA Ha BONbLLIOE KOMYECTBO MCCAeao-
BaHMM, NOCBALLEHHbBIX 3TOV Teme, CHOPMMPOBATb EANHOE MHEHUE MO
BOMpocam NpoduNakT1KK u nedernto MOK/L 4o HacTosALEero BpemeHu
He yaanocb. Hambonee usyyeH Bonpoc onpesaeneHns NpeauKTopos
MoKA [22].

M3-3a HeogHopoaHOCTU daKTopos, NpuBoaalmx K NMOKA, (Hel-
poBOCManeHue, NoBpexaeH1e TkaHel, 601eBO CUHAPOM, aHemuA,
AMCcBanaHc MOHOB Kanus M HATPUsA, MPUMEHEHWE NEeKaPCTBEHHbIX
npenapaToB A4Na HapKo3a U nocneonepaunoHHoro obesbonveaHua u
[p.), MasoBEPOATHO, YTO KAKOM-TO OAMH M3 3TUX GAKTOPOB BbI3OBET
nocneonepauoHHOe KOrHUTMBHOE PacCTpoiicTBo. bonee BepoATHO,
YTO HECKO/IbKO MPEeAUKTOPOB COBMECTHO ByayT BAUATL Ha pa3BUTME
KOTHWUTUBHbIX HapyLIEHWA B NocieonepaLmMoHHoM nepuoge. 310 06-
YCNaBNNBAET HEOOXOAMMOCTb KOMMIEKCHOTO NOAXO0AA B AMArHOCTUKE
dakTopoB pucka NMOK/, 1, onupascb Ha 3HaHWe 3TUX GaKTopPOB, Mo-
3BO/ISIET NPOBOAUTL KOPPEKLMIO BbIABEHHBIX HAPYLUEHWUN, a TaKKe
NeyebHo-NPoGUNAKTUYECKYIO HEMPONPOTEKTUBHYHO TEPANMIO 1 BbIOU-
paTb COOTBETCTBYHOLLYIO 3TOV CTPATETMM TaKTUKY BEAEHUA NALUEHTOB,
4T0ObI M36€EXKaTb HEMPOHAIbHOM AecTpyKLUmK [18].

AHanu3 coBpemMeHHOM MTepaTypbl NOKasan NPUOpUTET NpUMe-
HEHWA HEMPOMNPOTEKTUBHbIX MPENapPaToB, OCHOBOM AeWCTBMA KOTOPbIX
AB/IAETCA PEry/IMPOBaHME 3BEHbEB MATOreHe3a NoBPEXAEHNS Helpo-
Ha/IbHbIX CTPYKTYP C LieNblo paHHei npodunaktkm NOKA. OgHum m3
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of cognitive dysfunction, should include preventive measures. In
the event of postoperative delirium, the length of hospital stay
and cost of treatment inevitably increase. Many studies have
been published on postoperative cognitive disorders, examin-
ing risk factors, etiology, pathogenesis, preventive measures,
and treatment methods. However, despite the large number of
studies devoted to this topic, it has not been possible to form a
consensus on POCD prevention and treatment. POCD predictor
determination has been thoroughly studied [22].

Due to the heterogeneity of factors leading to POCD (neu-
roinflammation, tissue damage, pain syndrome, anemia, imbal-
ance of potassium and sodium ions, the use of drugs for anes-
thesia and postoperative pain relief, etc.), it is unlikely that any
one of these factors will cause postoperative cognitive impair-
ment. Several predictors jointly influence the development of
cognitive impairment in the postoperative period. Therefore,
a comprehensive approach to diagnosing POCD risk factors is
necessary. Their knowledge allows for correcting identified dis-
orders and selecting preventive neuroprotective therapy and
management tactics to avoid neuronal destruction [18].

An analysis of modern literature has shown the priority of
using neuroprotective drugs, the basis of which is the regulation
of the links in the pathogenesis of damage to neuronal struc-
tures for early POCD prevention. Cerebrolysin, as a metabolic
regulator, can increase the activity of aerobic metabolism and
neutralize the damaging effects of lactic acidosis, free radicals,
and proinflammatory cytokines on the neuronal structures of
the brain [5]. The action on inflammatory and proinflammatory
cytokines explains a possible positive effect of NSAIDs on the re-
gression of cognitive impairment. Being catalysts, they enter the
brain from the periphery and enhance the neuroinflammatory
process. Faster regression of peripheral inflammation will help
prevent POCD [5]. Due to the inhibitory effect on cyclooxygen-
ase, Parecoxib sodium can suppress neuroinflammation caused
by surgical trauma, thereby reducing the likelihood of POCD de-
velopment [23]. In the group of patients who received sodium
parecoxib, cognitive dysfunction developed within seven days
after surgery in 16.7%, and in the comparison group —in 33.9%
of cases [23]. Ascorbic acid and emoxipin also possess antioxi-
dant and neuroprotective activity.

A stable hemodynamic profile in the perioperative period
is crucial for POCD prevention, as it promotes good brain perfu-
sion. Significant changes in blood pressure will lead to ischemia
of the nervous tissue, which will most likely affect cognitive
function [5, 6]. Therefore, correction of hemodynamic disorders
is of primary importance. In elderly and senile patients, espe-
cially with polymorbidity, when choosing anesthetic support
methods, regional anesthesia is preferable to the general one.
Of the regional methods, conduction block anesthesia and plex-
us blocks have the most minor effect on hemodynamics [4].

In addition to drugs with a neuroprotective function, ace-
tylcholinesterase (AChE) inhibitors are used to correct the
imbalance between dopamine and acetylcholine. It has been
proven that AChE inhibitors decrease the severity of cog-nitive
impairment, improve memory and attention, normalize sleep,
and regress mental disorders [24, 25]. The main AChE
inhibitors used to treat patients with cognitive impairment are
donepezil, galantamine, and rivastigmine. Donepezil has a se-
lective ability to inhibit AChE activity, while rivastigmine has a
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TaKUX NPEnapaToB ABAAETCA LepebposnsuH, B KadecTse meTabonu-
YEeCKOro PerynaTopa OH CNocobeH MoBbILIATh aKTUBHOCTb a3POBHOMO
meTabonmsma, HMBEMPOBATb MOBPEeXJatollee AEWCTBME NaKTaTa-
L1033 U CBOBOAHDIX PAZIMKAN0B M NPOBOCMAITENbHBIX LUTOKUHOB
Ha HeMpPOHasIbHble CTPYKTYPbl ronoBHoro mosra [5]. JlsaweHko EA c
coaBT. (2020) B cBOEM paboTe NOKa3aM BO3MOXKHOE MONOKUTENbHOE
BanaHne HMNBC Ha perpecc KOrHUTUBHbIX HapyLUEHUI, 0ObACHAS 3TO
TeM, YTO BOCMA/NUTE/IbHbIE U NPOBOCMANUTENbHBIE LIUTOKMHDI, MOCTY-
natoLLMe B roloBHOM MO3r € nepudepuu, ABAAACL KaTannsaTopamu,
CMOCOBHbI YCUAUTL HEMPOBOCMANNUTENBHBIV NpoLecc. bonee BbicTpbIii
perpecc nepudepryeckoro BocnaneHums byaet cnocobcTsosatb Npes-
ynpexaeHuto NMOKLA [5]. Zhu YZ et al (2016) B cBOéM McchenoBaHUK
OTMETUAIM, YTO NPenapaT NapeKoKCMb HaTpuA, 3a CHET UHIMOMPpYIOLLe-
ro BAWAHUA HA LMKNOOKCUIeHasy, cnocobeH noAaBnsTb Bbi3BaHHOE
XUPYPrudeckoi TpaBMol HelpoBoCManeHue, TeM CaMbiM CHUNXKATb
BepoATHOCTb pa3suTuA NOK/. B rpynne nauveHToB, KOTOpble Noay4a-
NIY NAPEKOKCUO HATPUA, KOTHUTUBHAA AUCOYHKLUMA B TeYeHue 7 AHel
nocne onepauuy passmsanaco B 16,7%, a B rpynne cpasHeHna—s 33,9
% cnyyaes [23]. TakKe aHTUOKCUIAAHTHOM M HEMPONPOTEKTUBHOM ak-
TUBHOCTbIO 06/13AaL0T TaKMe Npenapatbl, Kak ackopbuHoBasA KucnoTa
1 SMOKCUMWUH.

Bonbluoe 3HaYeHne B npodunaktnke NMOKL nmeeT cTabuibHbIN
reMoAMHaMUYecKuii Npodunb B NepronepaLMoHHOM Nepuoae, YTo
ByneT cnocobcTBoBaTh Xopollei nepdysum ronoBHOTO Mo3ra. 3Ha-
uuTeNbHble Nepenajbl apTepuanbHOro AasneHus OyayT NPUBOAWUTH
K ULWEeMM3aLLMM HEPBHOM TKaHW, 4To ¢ Bosbluei foneii BepoATHOCTH
OyaeT OTpakaTbCs Ha KOrHUTUBHOM dyHKUMKM [5, 6]. MosTomy Hago
yaenaTb 6o/bloe 3HaYeHUE KOPPEKLMU FEMOAMHAMUYECKUX Hapy-
LWeHW. Y NaLMeHTOB NOXKWUIOMO M CTapYeCKOro Bo3pacta, 0COH6EHHO
C NOAMMOPBUAHOCTBIO NpU BbIOOPE METoZa aHECTE3MON0MMYECKOTO
obecrneyeHus enaTeNbHO NPeANoYecTb MeTofbl PerMoHapHoro obe-
360/11BaHwA, a He 06LLY0 aHECTE3MIO, EC/IM 3TO BO3MOXKHO. /3 pervio-
HapHbIX METOZ0B HaMEHbLLEe BUAHUE HE TeMOAMHAMMKY OKa3blBa-
10T MPOBOAHWKOBBIE U NAEKCYCHble Bi10Kaap! [4].

MMoMMmo npenapaToB C HEMPOMPOTEKTUBHOMN QYHKLMEN, uc-
No/b3YIT MHIMBWUTOPBLI aLeTUAXonnHacTepasbl (AX3) ocHoBbIBaACh
Ha Teopum aucbanaHca Mexay 4ONaMUHOM U aLEeTUAXOAUHOM. Bbiio
[lOKa3aHo, YTO NPUMEHEHWE UHTMBUTOPOB AXJ NPUBOAMUT K CHUKe-
HUIO BbIPAXKEHHOCTU KOTHUTUBHbIX HAPYLUEHWH, YY4YLIEHWUIO NaMATH U
BHWUMaHWA, HOPMaIM3aLLMK CHa U perpeccy NCUXMYECKMX PAcCTPOMCTB
[24, 25]. OcHOBHble MHTMBUTOPLI AXI, KOTOPbIE MPUMEHSAIOT ANA Ne-
YeHWA BONbHBIX C KOTHUTMBHBIMM HapYLIEHWAMM, 3TO AOHENnesws,
ranaHTaMuH, puBacTUrmMuH. [loHenesnn obnagaet cenekTMBHOM cro-
coBHOCTbIO MHMMBMPOBaATL aKTMBHOCTL AXJ, TOr4a Kak pUMBACTUIMUH
OKa3sblBaeT 60KUpyHoLLee AeicTBMe Kak Ha AX3, Tak U Ha byTupwmaxo-
NMH3CcTepasy. lanaHTaMuH, Kpome MHIMBUPYIOLLLEro CBOMCTBA, MMEET
CNOCOBHOCTb NOBBILLIATL YYBCTBUTENBHOCTb afbda 7-XonMHOpeLLenTo-
POB K aLeTUNX0NWHY [26].

Mpodwunaktuke MOK[, 6yaer cnocobcTBOBaTH UCMOAb30BAHME
Ma/IONHBA3MBHbIX, MEHEe arpeccuBHbLIX XMPYPIUYECKUX TEXHWK Mpu
onepaTUBHbIX BMeLIaTeNbCTBAX, KOTOpble ByayT NPUMBOAUTL K MeHb-
el TpaBMaTM3aLmMm TKaHen [14].

OnepaTuBHble BMeLIATeNbCTBA Y MOMWAbIX MALMEHTOB, OCO-
BEeHHO ¢ MWwemmnyecKoit 6on1e3HbIO cepaLa 1 LepebpoBackynApHbIMM
3a00/1eBaHUAMM, HE AOMKHbI BbINOJHATLCA NPU aHeMun meHee 100
r/n. My NAaHOBbIX ONEPaTMBHbBIX BMeLLaTeNbCTBAX HEOBXOAMMO NPo-
BECTU NledeHue Kene3oneduLmUTHOM aHeMmUn npenapaTamu Kenesa,
NPV CPOYHbIX U IKCTPEHHBIX OMNepaLmuax —KOPPEeKLMIO aHeMUm nepe-
NIMBAHUEM 3pUTPOLMTAPHONM Maccbl [27].

Ose30B AM c coaBrT. (2016) B cBOeii paboTe 3aTparmBatoT TeMy
0 MepcneKkTMBax NPUMEHEHWA MpPenapaTtos, CTUMYAUPYHOLLMX MPO-

blocking effect on both AChE and butyrylcholinesterase. Galan-
tamine, in addition to its inhibitory property, can increase the
sensitivity of alpha-7 cholinergic receptors to acetylcholine [26].

Minimally invasive, less aggressive techniques facilitate
POCD prevention during surgical interventions, decreasing tis-
sue injuries [14].

Surgical interventions in elderly patients, especially with
ischemic heart disease and cerebrovascular diseases, should
not be performed if Hb<100 g/I. In planned surgical interven-
tions, it is necessary to treat iron deficiency anemia with iron
preparations, and in urgent and emergency operations, anemia
should be corrected by RBC transfusion [27].

Some drugs stimulate neuroplasticity, restoring brain
structure and function [28]. The authors state that the phospho-
lipid precursor citicoline promotes the restoration of damaged
cell membranes and inhibits phospholipases, thereby prevent-
ing excessive formation of free radicals and cell death, affecting
the mechanisms of apoptosis. Citicoline eliminates the symp-
toms that occur with hypoxia, such as memory impairment,
emotional lability, difficulties in performing everyday activities,
and self-care. The drug positively affects the cognitive, senso-
ry, and motor neurological deficits of degenerative and vascular
etiology. In addition, citicoline enhances the processes of neu-
roglia activation due to neuromodulatory activity on glutamate,
dopaminergic, and acetylcholinergic neurotransmitter systems.
Cytoflavin may prevent postoperative cognitive disorders. The
drug's pharmacological effects are due to the complex action
of its components, such as succinic acid, riboxin, nicotinamide,
and inosine. All drug components are natural metabolites of the
body and have a stimulating effect on tissue respiration. Met-
abolic correction, antihypoxic, and antioxidant activity of the
drug are due to the complementary balanced action of succinic
acid, inosine, nicotinamide, and riboflavin. Cytoflavin prevents
a sharp decrease of adenosine triphosphate and stimulates the
formation of adenylate cyclase, thereby improving oxidative
metabolism under ischemic conditions [28].

Some researchers demonstrated a positive effect of intra-
operative use of cytoflavin on the cognitive functions of patients
[29]. The authors concluded that when using cytoflavin at a
dose of 20.0 ml thirty minutes before surgery, the recovery time
after surgery before transfer from the operating room in the
cytoflavin group of observation was reduced by 1.3 times, and
the initial cognitive status was quickly restored and the level of
concentration increased. Including cytoflavin in the anesthesia
program prevents POCD development and improves the safety
and quality of anesthesia [29].

For POCD prevention, the concept of multimodal analge-
sia targeting acute and chronic pain with the help of the entire
spectrum of analgesics is becoming even more essential. The
priority in this case is given to NSAIDs, lidocaine V., gabapen-
tinoids, alpha-2 adrenergic receptor agonists, and regional pro-
longed methods of pain relief [30].

Currently, there are many studies on the positive effect of
alpha-2 adrenergic receptor agonists on the neuronal structures
of the brain in POCD prevention. The main impacts of alpha-2
adrenergic agonists are anxiolysis, sedation, sympatholysis, and
analgesia. Recently, preference has been given to dexmedetomi-
dine for the prevention and treatment of POCD. In patients who
underwent dexmedetomidine sedation, delirium developed
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LLeCCbl HeMpPONIAaCTUYHOCTH, YTO NMO3BO/IUT BOCCTAHOBUTL GYHKLIMIO U
aHaTOMMYEeCKMe CTPYKTYpbl FOJI0BHOTO MO3ra. B cBoém nccnesosaHmnm
aBTOPaMM PaCcCMaTpMBaeTCA NPenapaT LUMTUKOAUH — NPeaLecTBeH-
HUK docdonmnuaos, KOTOPbIA CNOCOBCTBYET BOCCTAHOB/IEHMIO MO-
BPEXKAEHHBIX MEMBpPaH KNeTok, MHIMbupyeT aelicteme docdonmnas,
TEM CaMbIM NMpeAOTBPaLLAeT U3bbITouHOE 0bpa3oBaHMe CBOBOAHbIX
pagvKanos, a TakKe rMbenb KNETOK, BO3AENCTBYS Ha MexaHU3Mbl
anonTosa. LITukonnH HuBennpyet cMMnToMbl, KOTOpble BO3HWKAOT
NpY TMNOKCUM: YXyALWEHWE NAMATU, SMOLMOHANbHYIO NabUnbHOCTb,
TPYZHOCTW NPW BbINOJIHEHUWN MOBCEAHEBHbIX AEUCTBUIA U Camoob-
CNyKMBaHMK. [penapaT OKasblBaeT MNOMOXKUTENbHbIA 3bdEKT npu
NeYEHUN KOTHUTMBHDIX, YYBCTBUTENbHBIX U ABUraTENbHbIX HEBPO/O-
TMYECKUX HapYyLIEHWI [OereHepaTMBHOM WM COCYAMCTOW 3TUONOTUMN.
MommMmo Bcero npoyero, LUTUKOAMH YCUAMBAET NMPOLLECChI aKTUBALIMK
HeWporanMmM 3a CYET HEMPOMOLYNATOPHOM aKTMBHOCTM Ha yTamar,
fobamuHepryeckne M aueTUAXONMHEepPrMyeckne HemMpoTPaHCMUT-
TepHble cUCTeMbl. 34ech e B KauecTBe NpodUIaKTUKKU nocaeonepa-
LIMOHHbIX KOTHUTMBHDBIX PACCTPOICTB aBTOPbI FOBOPAT O NPUMEHEHUU
unTodnasmHa. Papmakonornyeckue apdekTbl npenapaTa obycnosne-
Hbl KOMMIEKCHBIM 1eICTBMEM KOMMOHEHTOB, BXOAALLWX B COCTaB: AH-
TapHas KUCNO0Ta, PUBOKCUH, HUKOTUHAMUA, MHO3MH. Bce KOMNOHEHTBI
npenapaTta ABNAKTCA eCTECTBEHHbIMM MeTabosMTaMu opraHu3ma u
OKa3blBaOT CTUMY/IMPYLOLLLEE BAUAHME HA TKAHEBOe AblxaHue. MeTa-
60nMYecKan sHepreTyeckan KOPPeKLMsA, aHTUIMMOKCUYECKasn U aHTH-
OKCUJAHTHaA aKTMBHOCTb NpenapaTa obycnosneHa B3aMMOAOMNOHA-
IOLLMM CHaNaHCMPOBaAHHBIM AEVCTBUEM AHTAPHOMN KUCIOTbI, MHO3MHA,
HUKOTMHaMKAA v pubodnasuHa. LutodnaBuH NpensaTcTByeT peskomy
CHVKeHWI0 06pa3oBaHuA afeHo3MHTpUpocdaTa U CTUMyAMpyeT 0b-
pa3oBaHWe afeHUNATLMKAA3bI, TEM CaMbIM Y/yULLas OKUCAUTENbHbIW
MeTaboIM3M B yCNOBUAX ULemmu [28].

B nccneposaHumn Hosukosa AO ¢ coasT. (2017) 6bino nposae-
MOHCTPMPOBAHO MONIOKUTENbHOE BAUAHWE WHTPAoMNepaLoHHOro
NPUMeHEHUA LUUTOONAaBUHA HAa KOTHWUTUBHble QYHKLMM MaLMEHTOB.
ABTOpbI cieNany BbIBOA O TOM, YTO NPU NPUMEHEeHUN LuTodnaBMHa
B go3se 20,0 mn 33 30 mMHYT A0 onepauun Bpemsa BOCCTaHOBIEHMA
nocne onepaLu [0 NepeBoja 13 onepaLiMoHHON B rpynne uutopna-
BMHa coKkpaTunocb B 1,3 pasa, a TakkKe ObICTPO BOCCTAHABAMBANCA
MCXOAHBIV KOTHUTUBHBIV CTATYC U YBENNYUBANCA YPOBEHb KOHLIEHTPA-
LMK BHMUMaHUA NaLMeHTOoB. BkatoueHue LumTodnasmnHa B nporpammy
aHecTesnonornyeckoro obecneyeHns npoduNaKTUpyeT pasBuUTHe
MOK/ 1 nosblwaeT 6€30MacHOCTb U KAYECTBO aHECTE3MO/1I0IMYECKOro
nocobus [29].

KoHuenuua MynsTMMOAaNbHOM aHanbreamn B 6opbbe ¢ ocTpoi
1 XPOHWYECKOM B0/bI0 C MCNONb30BaHWEM BCErO CMEKTPA aHa/breTh-
KOB NpurobpeTaeT elwé bonbliee 3HaYeHne ¢ y4ETOM NPOUNAKTUKM
MOKA. MpuopuTeTHbIM NpK 3TOM ABAAeTcA ucnonb3osaHue HIBC,
NIMAOKauHA B BUAE BHYTPUBEHHOM MHY3MM, rabaneHTUHOMAOB, aro-
HUCTOB anb®a 2-aApeHopeLLenTopoB U PErvoHapHbIX NPOANEHHbBIX
meTtoaoB obesbonusanus [30].

B HacTosllLee Bpems CyLLecTBYeT 6OMbLLOEe KONMYeCTBO Wcche-
[IOBaHW O MONOMWUTENbHOM BAUAHWM aroHWUCTOB anbda 2-afpeHo-
peLenTopoB Ha HeWpoHa/ibHble CTPYKTYpbl FOI0OBHOTO MO3ra npwu
passuTum NMOKL,. OcHoBHbIMM 3ddeKTamu anbda 2-a4pPeHOArOHNCTOB
ABNAIOTCA aHKCMOAM3UC, Cefaumsa, CMMMNATONM3UC M aHanbresunsa. B
nocnesfHee Bpems OTAAETCA NPeAnoUTeHNE AEKCMeAETOMUANHY ANs
NpPoouaKTMKK M nederuna MOKH. Y nauneHToB, KOTOPbIM NPOBOAM-
Nacb ceflaLima AeKecMeLeTOMUANHOM, Pa3BUTUe AepUs OTMEYaNoCh
pexe [24, 30, 31]. B cBoém uccnegosanum Li Y et al (2015) Bbissuau
NPOTEKTUBHOE AEWCTBUE AeKcmeaeTomuauHa Ha [OKM, yrHetato-
Llero BblpaXKEHHOCTb BOCMA/NUTENbHOMO OTBETA HA XMPYPrUyecKyio
Tpasmy. MaLmeHTbl, Y KOTOPbIX B NepuonepaLMoHHOM nepuoge npu-
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less frequently [24, 30, 31]. Dexmedetomidine can suppress the
severity of the inflammatory response to surgical trauma and
prevent POCD [32]. Patients receiving dexmedetomidine in the
perioperative period developed POCD two times less frequently
than patients in the placebo group (20% versus 42%, respective-
ly). A more significant increase in anti-inflammatory cytokines
was also observed in the dexmedetomidine group. The authors
noted that dexmedetomidine, as a highly selective agonist of
alpha 2-adrenoreceptors located in the locus coeruleus of the
brainstem, reduces the amount of released norepinephrine and
thus produces a sedative effect. This nucleus, a part of the retic-
ular formation, regulates sleep and wakefulness processes [32].
It is proposed to carry out the prevention of cognitive disorders
and delirium in patients with acute coronary syndrome in the
form of long-term preventive sedation for 48 hours with dexme-
detomidine at a dose of 0.2 pg/kg/hour. In this case, the depth
of sedation should not exceed one point on the Richmond Agita-
tion-Sedation Scale (RASS) [15]. In another study, postoperative
patients with the hyperactive form of POCD aged 51 to 91 years
were sedated with dexmedetomidine at a dose of 0.2-1.4 ug/
kg/h as a prolonged intravenous infusion, and the second group
of patients, aged 44 to 88 years, were sedated with haloperi-
dol at 2.5-5 mg every 6 hours intravenously in fractional doses.
The average duration of delirium in patients receiving dexme-
detomidine was 60.79132.62 hours, while in patients receiving
haloperidol, it was 86.8+36.97 hours, significantly exceeding the
first group's indicators [33]. Dexmedetomidine I.V. was injected
at a rate of 0.5-1.4 ug/kg/h for 27 hours both alone and in com-
bination with haloperidol and midazolam as a therapy for POCD
in the early postoperative period with better results compared
to the group of patients where propofol was used to relieve de-
lirium (retrograde amnesia after drug withdrawal was noted in
40% and 60% of cases, respectively) [34]. "If it is necessary to
accelerate the onset of action of the drug, for example, in se-
vere agitation, it is recommended to carry out a loading infusion
at a dose of 0.5-1.0 pg/kg for 20 minutes, i.e., initial infusion of
1.5-3 mcg/kg/hour for 20 min" [33].

Patients with diabetes mellitus in the perioperative period
require monitoring and correcting glycemic levels, preventing
their increase above 10 mmol/l and decrease below 7.7 mmol/I
[35]. Patients with type 2 diabetes mellitus undergoing major
and traumatic surgical interventions require discontinuation
of oral hypoglycemic agents and prescription of hypoglycemic
therapy with short-acting insulin at a dose of 0.5 to 3.0 U/hour
I.V. with parallel glucose infusion [36].

Given the multifactorial and multidisciplinary nature of
POCD, a comprehensive approach is required for prevention
and treatment, considering all possible factors in each specif-
ic case and with the mandatory involvement of specialists. The
most challenging task is to identify all predictors of this condi-
tion, eliminate them, and select preventive and therapeutic
measures. Underestimation of at least one factor can compro-
mise all ongoing preventive measures. For a doctor conducting
a preoperative examination and preparation, it is essential to
identify all comorbidities in the patient, correct the impaired
functions (for example, correcting Hb above 100 g/I, increasing
left ventricular EF by more than 60%, correcting glycemia lev-
els to no more than 10 mmol/l, antihypertensive therapy, etc.
Besides, before surgery, patients with a high risk of POCD must
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MEHANCA AeKCMeaeToOMMAVH, pa3sutne NMOK/, Habatoganock B 2 pasa
pexe, Yem y NaumeHToB rpynnbl naauebo (20% npotve 42% cooTseT-
CTBEHHO). TaK e B rpynne gekcmeaeTomuamHa Habnoganocs bonee
3HauYMTENbHOE YBENWMYEeHUe NPOTMBOBOCMANIUTENbHBIX LIMTOKMHOB.
ABTOpPbI OTMETU/IU, YTO AEKCMEAETOMUAMNH, KaK BbICOKOCEIEKTUBHBbIV
aroHucT anbda 2-aZpeHopPELEnTopoB, PAcnoNoKeHHbIX B ronybom
NATHE CTBOMA FOJIOBHOMO MO3ra, BbI3bIBAA MX AKTUBALLMIO, YMEHbLLA-
€T KONMYeCTBO BbICBOOOXKAAEMOTO HOPafpeHaNNHa M OKasbiBaerT,
TEM CambIM, CefaTUBHbIN 3ddekT. [JaHHOe AApO, ABAAACH YACTbO
PETUKYNAPHON dOopMaLyK, pPeryavpyeT npouecchl cHa U 6oapcTBo-
BaHuMA [32]. Mo pesynbTaTam mccnegoBaTenbckoi pabotbl LeHb HI
1 Butuk AA (2018) npepnaraetca NpoBoAUTb NMPOGUNAKTUKY KOTHU-
TUBHbIX PACCTPOWCTB U AeAnpUsA y BO/bHbIX C OCTPbIM KOPOHAPHbIM
CUHAPOMOM B BUAE ANUTENbHOW NPEBEHTUBHOM CeAauymn B TeueHne
48 yacoB geKkcmegetomuarHom B gose 0,2 MKr/kr/4yac. Mpu aTom ry-
6uHa cepaumm He foMKHa npesbiwath 1 6ann no wkane Richmond
Agitation-Sedation Scale (RASS) [15]. B nccnepgosaHum Maxnaii AB ¢
coaBT. (2017) nocneonepauyoHHbIM NaUUEHTaM C rMnepaKkTUBHOM
¢dopmoit MOKLA B BospacTe ot 51 go 91 roga nposoamnack cegaums
JeKecmeaeToMuanHoM B Ao3e ot 0,2 MKr/Kr/u ao 1,4 mKr/Kr/y B Buae
NPOANEHHOW BHYTPUBEHHOMN MHPY3MK, @ BTOPOW rpynmne nauueHTos,
BO3PaCT KOTopbIX 6bin OT 44 o 88 feT, cegauma NPOBOAMAACh rasio-
nepuaonom no 2,5-5 mr Kaxaple 6 4 BHyTpMBEHHO ApobHo. CpeaHss
NPOSOMIKUTENBHOCTb AENNPUA Y MALMEHTOB, MOAYYaBLUMX AeKCme-
OeToMuAaunH, coctasuna 60,79+32,62 u, Torga Kak y nauveHToB, No-
NIY4aBLWMUX FaNoNepuaon, CpefHAA MPOLO/IKUTENbHOCTb Aennpus
coctasuna 86,8+36,97 u, 4To 3HAUMTENIbHO NPEBbLILIAET NOKasaTenun
nepsoii rpynnbi [33]. EpémeHko AA n YepHosa EB (2014) B paHHem
nocaeonepaLmoHHOM nepuoae B Kavectse Tepanuu NOK[, npumeHs-
NN AEKCMeEeTOMMANH BHYTPMBEHHO CO cKopocTbto 0,5-1,4 MKr/Kr/u
Ha NPOTAXKEeHUM 27 Y KaK U30/IMPOBAHHO, TaK U B COYETAHUM C ranone-
PUZONOM M MUZA30/1AMOM, W PE3Y/IBTaThbl ObIN JTyYLLE MO CPABHEHMIO
C rpynnoi NaumeHToB, rae ANA KynupoBaHWA Aennpus UCNonb3oBan-
cA nponodon (peTporpasHas amHe3Ws Mocie OTMeHbl NpenapaToB
oTmevanacb B 40% v B 60% cnyyaes cooTBeTCTBEHHO) [34]. Maxnait
AB c coaBT. (2017) B cBOEM UcCNeA0BaHUM COBETYIOT: «ECAM HYXKHO
YCKOPUTb Ha4as0 AeMCTBMA NpenapaTta, Hanpumep, NPy BbIPaXKEHHOM
BO30YKAEHUM, PEKOMEH/L0BAHO NPOBOAUTL HArpy304HYH HPY3UIO B
no3e 0,5-1,0 MKr/Kr maccbl Tena B TedeHne 20 MUH, T.e. HauyasibHYytO
nHY3mio 1,5-3 mKr/Kr/uac B TeueHune 20 muH» [33].

BonbHbIM € caxapHbiM AnMabeTom B NepuonepaLMoHHOM nepu-
0fie HeOOXOAMM KOHTPO/Ib U KOPPEKLMA YPOBHA [JIMKEMWUW, He [0-
rnycKas ero nosbiweHns 6onblie 10 MMOIb/N U CHUXKEHNUA HUKe 7,7
MMmoAb/A [35]. MauueHTam co BTOPbIM TUMOM CaxapHoro AuabeTa npu
60NbLUKX M TPAaBMATUYECKMX ONepaTUBHBIX BMeLLaTeNbCTBaX HeobXxo-
[MMa OTMeHa NepopasbHbIX TMMNOMKEMUYECKUX CPEACTB U Ha3Have-
HMe CaxapOCHUKAOLLEN Tepanuu MHCYIMHOM KOPOTKOTO eMCTBMA B
BUAE BHYTPUBEHHOM MHOY3MM B gose ot 0,5 ao 3,0 Efl/4ac ¢ napan-
NenbHON Hdy3men rokosbl [36].

YunTbiBaA MHOrOGaKTOPHOCTb M MHoronpodunbHocte MOK/A,
npu NPOPUNAKTUKE 1 NEYEHUN HEOOXOAMM KOMMIEKCHbIN Noaxos ¢
YY4ETOM BCEX BO3MOMKHbIX GaKTOPOB B KaXKJOM KOHKPETHOM CNyyae v ¢
0653aTe/IbHbIM NpKBAeYEHNEM NPOGUBbHBIX creupanmcTos. Hanbo-
Nlee CNI0XKHOM 33a4eil ABNAETCA BbIAB/IEHNE BCEX NPELUKTOPOB 3TOr0
OC/IOXKHEHUs, UX YCTPAHEHWE, a TaKKe nogbop NpoduNaKTUYECKHX 1
NeyebHbIX MeponpuATUi. Hefoy4€T XoTa 6bl 0fHOMO haKTopa MOXKeT
CBECTM Ha HeT BCIO MPOBOAMMYIO NPodUAaKTMKyY. 11a Bpaya, NpoBo-
JALLero npesonepaLmoHHoe obcnef0BaHNe U MOAFOTOBKY, BaXKHbIM
ABNAETCA BblABNEHME BCE KOMOPOUAHOCTH Y NaLMEHTa, NPOBeAEHUE
KOpPEKLMUN HapyLLEHHbIX GYHKLMI (B KAYeCTBE NpUMepa: KOppeKLms
aHemuu Bbiwe 100 r/n, ysenndeHne OB neBoro enynodka 6onblue

undergo neuropsychological testing to assess cognitive function
and identify dementia or degenerative diseases of the central
nervous system. When cognitive disorders are detected before
and after surgery, it is necessary to conduct drug therapy to im-
prove cognitive function. Unfortunately, not all medical institu-
tions adhere to this tactic. Moreover, there is no data on the
results of studying the simultaneous combined effect of several
factors predisposing to POCD. Studying the combined impact of
POCD predictors presents particular difficulties for researchers
since significant factors of cognitive disorders can be negated,
and this type of study requires the use of the method of multi-
variate regression analysis.

CONCLUSION

Deterioration of cognitive function in patients during the
postoperative period is a complication that can occur as a re-
sult of the surgical intervention itself, mainly in older patients.
Based on the results of numerous research studies, numerous
POCD predictors have been identified, countless diagnostic neu-
ropsychological tests have been developed and are used, and
a wide range of pharmacological agents for the prevention and
treatment of cognitive disorders are being assessed and offered.
Despite numerous research papers devoted to this topic, a large
number of drugs, the introduction of minimally invasive surgi-
cal techniques, modern approaches to preparing patients for
surgery, and postoperative management, cognitive disorders
remain the most common complication in the postoperative pe-
riod. The key to solving this problem is most likely improving the
material and technical base of medical institutions, increasing
the number of personnel involved in the management of POCD,
improving the quality of service and care for patients, identi-
fying new predisposing factors, creating and introducing more
convenient screening test methods, creating and maintaining a
single registry of patients with POCD, searching for new drugs,
developing standard operating procedures for the diagnosis,
prevention, and treatment of POCD.
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60%, KOpPPEeKLMs YPOBHA IMMKeMUM He 6onee 10 Mmonb/n, rTMnoTeH-
3WBHaA Tepanua v T.A.), TaKKe 10 OnepaLyu NaLMeHTamM C BbICOKUM
puckom pa3sutua MOK/L, o0bs3aTenbHbIM ABASETCA NPOBeAeHNe Helt-
POMCUXONOTUYECKOTO TECTUPOBAHMA C LIE/IbI0 OLEHKN KOTHWUTUBHOW
GYHKLMK, BbIABNEHWA AeMEHLIUM U fereHepaTUBHbIX 3aboneBaHui
LIeHTPaNbHOMN HepBHOWM cucTeMbl. Mpyn BbIABNEHUM KOTHUTMBHDBIX pac-
CTPOWCTB A0 ONepaTUBHOrO BMeLLATeNbCTBA M NOCae Heobxoaumo
NPOBOAUTL MeAUKAMEHTO3HYIO TEPANMIO C LieNbIo Y/YULIEHUA KOTHU-
TUBHOW PyHKUMK. K COXKaneHumio, He BO BCEX NIeUeDOHbIX yupeaeHUs
NPUAEPKMBAIOTCA TAaKON TaKTUKKU. Bonee Toro, B AMTepaTypHbIX UCTOY-
HMKax OTCYTCTBYIOT AaHHble O pe3y/bTaTax M3y4eHnA OAHOBPEMEHHO-
rO COYETaHHOrO BAMAHWA HECKOMbKUX Npeapacnonaratolwmx K NMOK/,
¢baKTOpoB. U3yyeHue couyeTaHHOro BAMAHWMSA npeaukTopos MOKA
npeacTaBnAeT ANA uccnefoBaTenel onpesenéHHble TPYAHOCTU, Tak
KaK MOTyT HMBENMPOBATLCA 3HAUYMMble GAKTOPbI KOTHUTUBHBIX pac-
CTPOWCTB, U B UCCNEA0BAHUAX HEOOXOAVMMO MCMONb30BaHWE METOAA
MHOrobaKTOpHOro perpecc1BHOrO aHaNM3a.

3AKNIOMEHUE

YXyLWeHWe KOTHUTUBHOM GYHKLMM y NaLMeHTOB B Nocieonepa-
LIMOHHOM MePUOAE — 3TO OC/IOXKHEHWE, KOTOPOE MOMKET BO3HUKHYTb
no MPUYMHE CAMOrO OMepaTMBHOTO BMELLATENbCTBA, MpenmyLLe-

CTBEHHO Yy MaLMeHTOB CTapLUeit BO3pacTHOM rpynnbl. Mo pe3ynbratam
MHOTOYUCIEHHDBIX UCCNIeA0BaTeNbCKUX paboT onpeaeneHo Honblioe
KonnyectBo npeaumktopos MOK[, pa3paboTaHbl M MCMoNb3ytoTCA
MHOFOYMCNEHHbIE AMArHOCTUYECKME HEeVpPONCUXONOTUYEeCcKne TecTbl,
BeAETCA NOMCK U Npea/iaraeTca 60/1bLUoM CnekTp GapMaKoNIorMYeckmnx
CpescTB ANA NPOGUAAKTUKM U NEYEHNUA KOTHUTUBHbIX PacCTPOWMCTB.
HecmoTpa Ha 60/blioe KOAMYECTBO WCCAeLOBaTeNbCKUX PaboT,
MOCBAWEHHBIX 3TOW Teme, GOMbLIOMY KONMYECTBY /leKapCTBEHHbIX
npenapaTos, BHEAPEHUIO MaNOMHBA3UBHBIX XMPYPTUYECKUX TEXHUK,
COBPEMEHHBIM NOAX0AaM B MOATOTOBKE GO/BHBIX K OMepaTMBHOMY
BMeLUATeNbCTBY M NOCAEONepaUuoHHOMY BeLEHWIO, KOTHUTUBHblEe
PaccTPOICTBA OCTatOTCA Hanbonee YacTbiM OCIOKHEHUEM B NMOCNEO-
nepauyvoHHOM nepuoge. KNouom K pelleHunto stolh npobiemsl, CKo-
pee BCero, ABMAETCA YAy4llEeHWE MaTepuasbHO-TEXHUYECKOW 6asbl
NeyebHbIX YUpeXaeHU, YBEIUYEHWE KOAMYECTBA NepCoHana, yayd-
LWEeHWe KayecTBa OBC/MYKMBAHUA U YXOAad 33 MaLMEHTaMW, BbisB/Ie-
HWe HOBbIX NpeapacnonaratoLLmx GaKkTopoB, CO3AaHNE U BHeApeHWe
6onee yaobHbIX B MPUMEHEHUM CKPUHWHIOBBIX TECTOBBIX METOAMK,
co3gaHue 1 BedeHWe eaAnHOro peectpa nauueHTtos ¢ NOK[, nouck
HOBbIX JIEKAPCTBEHHbIX NPenapaToB, pa3paboTka CTaHAAPTHbIX orne-
PALMOHHbIX MpoLeayp No AMArHOCTUKe, NPOGUNAKTUKE U NeUEHMIO
MOKA.
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