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Abstract. Influence of the chosen method of anesthesia on the severity of postoperative cognitive dysfunction in
patients of ophthalmosurgery profile. Dorofeeva G.S. Reduction of cognitive functions in the postoperative period is
gaining importance in the context of the insurance medicine introduction. Operational stress and anaesthetization are
factors which increase the risk of deepening and developing postoperative cognitive dysfunction. The function of short-
term memory, attention function, and the speed of psychomotor cognitive reactions are the most vulnerable to the action
of general anesthetics. The influence of various methods of anesthesia on cognitive functions in ophthalmosurgery
patients after end-to-end keratoplasty has been studied in this research work. Dexmedetomidine was used (the selective
agonist of a-adrenoreceptors) as one of the components of multimodal anaesthetization. The sedative effect of this drug
is explained by inhibition of neural activity in the blue spot of the brain stem. Dexmedetomidine is known to be used for
sedation of patients. It allowed possibility to reduce the amount of fentanyl which was necessary for intra-and post-
operative anaesthetization. Our research was conducted on the basis of ME "DRCOH". 78 patients at the age of 18 to
60 years were examined after end-to-end keratoplasty. Non-inclusion criteria: presence of concomitant pathology,
neurological diseases, use of psychotropic substances and alcohol 6 months before the study. The study was conducted
using neuropsychological testing: the Mini Mental State Examination (MMSE), the Frontal Assessment Battery (FAB),
and Luria’s test. Testing was performed before the operation, in 6, 24 hours, 7 and 21 days. Patients were randomized
into two groups. The first group — group k (n;=45) included patients who were provided with anaesthetic management
according to the following scheme: premedication — ondansetron 4 mg, dexamethasone 4 mg, ketorolac 30 mg
intravenously, sibazone 10 mg, fentanyl 0.1 mg intramuscularly 40 minutes before intervention. Induction of propofol —
2-2.5 mg/kg fractionally to achieve clinical symptoms of anaesthetization, fentanyl — 0.005% 0.1 mg tracheal intubation
after relaxation on the background of atracuriumbenzylate — 0.3-0.6 mg/kg. Maintaining of anaesthetization: oxygen-
sevoflurane mixture FiO,50-55%, sevoflurane 1,4-1,8 vol.% on exhalation (1-1.5 MAC) with the flow of not more than 1
I/min. BIS indicators were kept at the level of 30-40, during the surgery, the bolus injection of 0.1 mg of fentanyl was used in
the event of hemodynamic reactions. Anaesthetic support was performed using the infusion of dexmedetomidin for 40 minutes,
ondansetron 4 mg, dexamethasone 4 mg, ketorolac 30 mg intravenously in the second group d (n,=33). Induction, relaxation
and maintenance of anaesthetization were performed as in the previous group. Intra-operative monitoring of patients in both
groups included: non-invasive measurement of blood pressure (BP), heart rate (HR), pulse oximetry, determination of blood
gases (oxygen, carbon dioxide and inhaled anesthetic on inhalation and exhalation). Control of the depth of anaesthetization
was performed on the basis of BIS and ANI - monitoring. The use of dexmedetomidinu as the component of a multi-modal
method of anaesthetizational allowed obtaining less pronounced POCD, due to the reduction in the number of used drugs.
Further use of the combination of highly selective agonists of oa2-adrenoreceptors with regional anaesthetization in
ophthalmic surgery is the promising method.
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Pedepar. Biausinue BLIOPpaHHOT0 MeTO/Aa 00€300/1MBAHNS HA BHIPAXKEHHOCTH MOCJI€0NePANMOHHON KOrHUTHBHOM
AUCcYHKIUM y NMANUEeHTOB odTaabsMoxupyprudeckoro npopuns. JlopodeeBa A.C. Cuudwcerue KOZHUMUBHBIX
Gyuryuil 6 nocreonepayuonHom nepuode npuobpemaem HaveHue 8 KOHMeKcme GHeOpeHuUst Cmpaxoeol meouyunsl. A
ONEPayUoOnHbILL Cmpecc U anecmesusl sGIUOMCsL QAKmopamu, Komopwle NOGbLUAIONM PUCK YeAYOIeHUs U pazeumus
NOCNIeONEPAYUOHHBIX KOSHUMUGHBIX oucynkyuti. Haubonee ysa36umoii Kk Oelicmeusm oOWUX aHecmemuros sAisemcs
QdyHKryus Kpamrxocpounol namsamu, QyHKYUs 6HUMAHUSL, CKOPOCTb NCUXOMOMOPHBIX KOCHUMUBHBIX peakyuil. B 0annoi
pabome nposedeHO UCCIEO08aHUE GIUAHUSL PA3IUYHBIX MeMOo008 aHecmesul HA KOSHUMUBHble @OYHKYUU Y
0QmanbMoxupypeuueckux nayuenmos nocie CcKeo3Hol kepamoniacmuku. Hawe ocoboe enumanue npusnexio
UCNONB308AHUE MEMOOUKU MYTbMUMOOAIbHO20 00e3001U8aHUs ¢ cOuemanuem 0610Kadvl Kpblio-Hebnou amku. Kax ooun
U3 KOMNOHEHMO8 MYIbMUMOOAIbHO20 00e3001U8aAHUL HAMU ObLI UCNOIL308AH OEKCMeOeMmOMUOUH (CeleKmUHbIl
azonucm o-adperopeyenmopog). CedamusHoe Oeticmsue 3mo20 npenapama 00BACHAeMCcs UHUOUPOBAHUEM HeUpOH-
HOU AKMUSHOCMU 8 2071y60M NSIMHE CMBOAA 20JI06H020 MO32a. TaAKIICe U36ECMHO, YMO NPUMEHEHUE 0eKCMEOeMOMUOUNHA
0 ceoayuu NayueHmos NO360IUN0 CHUUMb KOAUYECIB0 UCNOIb308AHHO20 (DeHMAHULA, HeOOX0OUMO20 O/ UHMPA- U
nocieonepayuoniozo ovezbonusanus. Haue ucciedosanue nposoounoce na oaze KII «/JOKOJI». Bviio obcredosario
78 nayuenmos nocie onepayuu no CK8O3HOU Kepamoniacmuxu gozpacmom om 18 oo 60 nem. Kpumepuu uckmodenus
U3 UCCIE008AHUS:  HATUYUE CONYMCMEYIoujell Namoiocul, HespoaIoUYecKux 3aboneeanul, ynompedienue
NCUXOMPONHBIX BEWECME U aIK02015 MeHee yYem 3a 6 mecsiyes 00 npogedenusi ucciredosanusi. HMccnedosanue
NPOBOOUNOCH C NOMOWBIO HEUPONCUXOIOSULECKO20 MECTNUPOBAHUSL: WKANA OYeHKU ncuxuyeckoeo cmamyca (MMSE),
wikana n1oouou oucynxyuu (FAB). Tecmuposarnue nposoounoce HakauwyHe onepayuu, yepes 6 yacos, 24 yaca, 7 Oneul u
21 Oens. Hayuenmor 6v11U pandomuszuposansl Ha 08e epynnsi. B nepsyro epynny — epynna k (n;=45) eownu nayuenmet,
KOMOpbIM anecme3uoio2uyeckoe obecneuenue Obiio 8bINOIHEHO O ciedyloujel cxeme. npemeouKkayus — OHOAHCEeMpoH
4 me, dexcamemason 4 me, kemoponax 30 me, cubazon 10 me, ¢penmanun 0,1 me eHympumsiueuto 3a 40 munym 0o
sMewamenvcmed, UHOYKyus — nponogon 2-2,5 me/ke ppakyuoHHo 00 00CMUMNCEHUS KIUHUYECKUX CUMNIMOMO8 HAPKO3d,
Genmanun 0,005% 0,1 me unmybayuss mpaxeu nocie perakcayuu Ha @one amparypus 6esurama 0,3-0,6 me/ke
noooepacka anecmesuu: KUCIOPoOHo — cesoghnypanosasn cmecv FiO,50-55%, cesoppnypan 1,4-1,8 06.% Ha evidoxe (1-
1,5 MAC) npu nomoxe ne bonee 1 i/mun. Iloxasamenu BIS yoepocusanucy na yposne 30-40, ¢ meuenue onepamugrnozo
6MEULAmMenbCmaea UCNOAb308a10Cy O0NI0CHOe 86edenue enmanuna no 0,1 me 6/6 npu nosigreHun 2eMoOOUHAMUYECKUX
peakyuii. Bo emopou epynne — epynna d (n;=33) amecmesuonocuveckoe obecneyenue ObLIO GbINOIHEHO C
ucnonv3oanuem un@ysuu oekcmedemomuouna 3a 40 mun., onoancempon 4 me, dexcamemason 4 me, kemoponax 30 me.
Hnoykyus, evinonmnenue penakcayuu u noOOEPIHCKA AHeCMmesUul BbINOJHAIUCL KAK 8 npedvloywel epynne.
Humpaonepayuonnvlii MOHUMOPUHZ NAYUEHMOS8 6 0OeUX SPYNNax GKIIOUAL: HEUHBA3UGHOE UMEPEeHUEe apmepuaiIbHO20
oasnenus (A/]), wacmomor cepoeunvix coxpawgeruti (4CC), nyrbcokcumempuro, onpeoeieHue 2a308 Kposu: KUciopooa,
VeRIEKUCTI020 2a34 U UHEAISAYUOHHO20 AHeCmemuKka Ha 80oxe u evlooxe. Konwmponv 21yb6unbl HApKo3a nposoouics Ha
ocHosanuu BIS- ANI-monumopuposarnus. Hcnonvzosanue 0excme0emomMuound, KaKk KOMIOHEHMA MyIbmumMoOaiIbHO20
Memooda obe36onusanus, no36015em NOAYYUmb MeHee @vipascennvle [IOKJ/] 3a cuem chudicenusi Konuvecmea
UCHONIb30BAHHBIX ~HAPKOMUYECKUX cpedcms. [lanvuetiuiee UCNOIb306aHUe KOMOUHAYUU  BbICOKO  CENeKMUBHbIX
A20HUCTNO8 0.2-A0PEHOPEUENnMoOpPo8 8 OPMarTLMOXUPYPUU SAGISLEMCS NEPCNEKMUBHBIM MENOOOM.

The study of cognitive dysfunction in the
postoperative period in ophthalmosurgical patients is
an important but little-studied topic [5]. This
category of patients from the beginning has a
decrease in cognitive function due to partial or
complete loss of vision. Decreased cognitive
functions in the postoperative period is gaining
importance in the context of the introduction of
insurance medicine [1]. Surgical stress and anesthe-
sia are factors that increase the risk of deepening and
development of postoperative cognitive dysfunction
[2, 9]. The most vulnerable to the action of general
anesthetics are the function of short-term memory,
attention function, the speed of psychomotor cog-
nitive reactions. According to L. Pengetal (2013),
the level of intraoperative sedation is associated with
the frequency of postoperative cognitive dysfun-
ctions (POCD) [6, 10]. At the same time, there are
conflicting data on the action of drugs used for this
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purpose, such as sevoflurane: according to X.
Chenetal. (2001), it causes short-term depression
with complete recovery within 6 hours, other
authors, on the contrary, believe that this drug has no
effect (G. Kadoi, F.Goto, 2007) and causes a
neuroprotective effect (V.V. Likhvantseva, 2005,
M.I. Neymark et al., 2007). Circadian dysregulation
that occurs after surgery, especially in elderly
patients, which causes sleep disorders and associated
decreases in melatonin secretion contributes to the
development of POCD as well [12]. Intraoperative
infusion of dexmedetomidine significantly reduces
the need for opioids, nausea, vomiting and itching
compared with placebo within 48 hours after
panhysterectomy (PHE) (Gurbetetal., 2006 Level II)
[7, 11]. The combination of dexmedetomidine with
morphine resulted in significantly better analgesia,
reduced nausea, and a significant opioid-preserving
effect (Linetal., 2009 Level 1I).
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The aim of our work was to study the effect of
various methods of anesthesia, in particular the
technique of multimodal anesthesia, on the cognitive
functions in ophthalmosurgical patients after end-to-
end keratoplasty.

MATERIALS AND METHODS OF RESEARCH

The study was conducted on the basis of ME
"DRCOH". 78 patients were examined after end-to-
end keratoplasty surgery aged 18 to 60 years (mean
age 52.1+£2.0 years). Exclusion criteria: presence of
concomitant pathology, neurological diseases, use of
psychotropic substances and alcohol less than 6
months before the study.

The study was conducted using neuropsycho-
logical testing: mental status assessment scale
(MMSE), frontal assessment battery scale (FAB)
[6]. Testing was performed before surgery (stage 1)
and 6 hours (stage 2), 24 hours (stage 3), 7 days
(stage 4) and 21 days (stage 5) after surgery.

Patients were randomized into two groups. The
first group — group k (n;=45) included patients who
underwent anesthesia according to the following
scheme:

- premedication — ondansetron 4 mg, dexametha-
sone 4 mg, ketorolac 30 mg intravenously, sibazone
10 mg, fentanyl 0.1 mg intramuscularly 40 minutes
before the procedure;

- induction — propofol 2-2.5 mg/kg fractionally
until clinical symptoms of anesthesia, fentanyl
0.005% 0.1 mg;

- intubation of the trachea after relaxation on the
background of atracurium besylate 0.3-0.6 mg/kg;

- maintenance of anesthesia: oxygen-sevo-
flurane mixture Fi0250-55%, sevoflurane 1.4-1.8
vol.% on exhalation (1-1.5 MAC) at a flow of not
more than 1 1/min.

BIS values were kept at the level of 30-40, during
surgery a bolus injection of fentanyl 0.1 mg iv was
used in case of hemodynamic reactions. In the
second group - group d (n,=33) anesthesia was per-
formed using an infusion of dexmedetomidine for 40
minutes, ondansetron 4 mg, dexamethasone 4 mg,
ketorolac 30 mg intravenously. Induction, relaxation
and maintenance of anesthesia were performed as in
the previous group.

Both clinical groups were statistically compa-
rable (p>0.05) by age and gender characteristics. In
the control group (k) there were 26 (57.8%) men and
19 (42.2%) women, mean age — 49.5+2.5 years; in
group d — 17 (51.5%) men and 16 (48.5%) women
(p=0.583 by criterion %), mean age — 55.5+3.2 years
(p=0.142 per t-criterion).
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Intraoperative monitoring of patients in both
groups included: non-invasive measurement of
blood pressure (BP), heart rate (HR), pulse oxi-
metry, determination of blood gases: oxygen, carbon
dioxide and inhalation anesthetic on inhalation and
exhalation.

The control of anesthesia depth and level of
analgesia was performed on the basis of BIS and
ANI-monitoring [8].

Statistical processing of the study results was
performed using the license package Statistica v.6.1
(StatsoftInc., USA) (N AGAR909E415822FA). The
analysis of quantitative data was performed taking
into account the distribution law, estimated accor-
ding to the criteria of Liliefors and Shapiro-Wilk. In
the cases of normal law, the arithmetic mean (M), its
standard error (m), Student's criterion for indepen-
dent samples (t) were used, in other cases the
median (Me), interquartile range (25%; 75%),
Mann's criteria were used, Whitney (U) and Wilco-
xon (W). The probability of differences in relative
indicators was estimated by the Pearson Chi-square
criterion (y”). To assess the relationship between the
various factors, a correlation analysis was performed
by calculating Spearman’s correlation coefficients
(r). The value of p<0.05 (5%) was considered
statistically significant [3].

RESULTS AND DISCUSSION

Analysis of indicators characterizing the depth of
anesthetic sleep (BIS index) and the level of
analgesia and nociception (ANI index) showed their
similarity (p>0.05) in both study groups during
surgery (Table 1). At the same time, taking into
account the ability of dexmedetomidine to potentiate
the action of narcotic analgesics, in group d the
average amount of analgesic used (fentanyl) was
1.4 times less — 3.82+0.24 ml against 5.26+0.26 ml
(p<0.001).

The indicators of ANI-and BIS-monitoring were
within the optimal values in patients of both groups.
Hemodynamic values and parameters of blood gases
also did not differ significantly in the groups. The
state of cognitive functions was assessed using
neuropsychological testing on scale FAB and short
scale of mental status assessment (MMSE) before
surgery and at certain intervals after surgery (6
hours, 24 hours, 7 and 21 days) . The dynamics of
cognitive function depending on the stage of the
study in clinical groups are presented in Table 2.

The data in Table 2 show that the indicators of
neuropsychological testing on both scales (MMSE
and FAB) showed a more pronounced decrease in
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the postoperative period using the "standard" method
of analgesia (group k). Thus, in the first hours of the
postoperative period in group k the median score of
mental status on the MMSE scale decreased by 7
points, or 29.2% (p<0.001), on the FAB scale — by 6
points, or 42, 9% (p<0.001) from baseline. The next

day after the intervention there was a partial
recovery of cognitive impairment — the difference
in score with baseline was already 4 points on the
MMSE and FAB scales (p<0.001) with complete
recovery of functions (p>0.05) only up to 21 day
of the survey.

Table 1

Comparison of the average number of used narcotic analgesics,
BIS and ANI indicators during surgery in groups k and d (M+m)

Group Number of used narcotic analgesics, ml ANI indicator, relative units BIS indicator, relative units
k (n,;= 45) 5.26+0.26 * 60.6+6.8 36.4+1.9
d (n=33) 3.82+0.24 * 58.0+4.7 36.2+1.7

Note. * — p<0.001 between groups, in other cases p>0.05 (t-test).

In group d, the decrease in cognitive functions in
the early postoperative period was less pronounced —
the median indicator on the MMSE scale decreased
by 3 points, or 12.0% (p<0.001), on the FAB scale —
by 2 points, or 12.5% (p<0.001) from baseline.
Restoration of the state of cognitive functions to the
initial level in this group occurred the next day after
surgery (p>0.05 compared to baseline). In the

subsequent observation periods (in 7 and 21 days)
there was a further improvement in cognitive
function compared with the data on the eve of
surgery (Table 2). This phenomenon can be
explained both by the properties of dexmede-
tomidine and by the improvement of vision due to
the performed surgical intervention.

Table 2

Dynamics of cognitive functions depending on the stage of the study in groups k and d

MMSE, points, Me(25%;75%)

FAB, points, Me(25%:75%)

Eran/ merox

group k group d group k group d
On the eve
24 (23;25) 25 (23;25) 14 (135 15) 16 (15; 16)

In 6 hours

17 (15; 18) **; ' 22 (215 23) **; "' 8 (7; 10) **; ' 14 (13; 14) **;
In 1 day

20 (18; 21) **; " 24 (23;25) " 10 (95 12) **; "' 16 (15;17) "'
In 7 days

22 (205 23) **; "' 25 (24; 25) *" 13 (11; 14) *=*; 16 (165 17) *; '
In 21 days

23 (22;25) "'

25 (25; 25) *

14 (13;16) " 17 (16; 18) **;

Notes: probable differences as compared to the initial level: * — p<0.05; ** — p<0.001; probable differences as compared to the previous stage: ' —

p<0.05; " — p<0.001 (according to W-test Wilcoxon).

Figure 1 clearly shows that when dexmedeto-
midine is used as a component of multimodal
analgesia, there is a short-term and less pronounced

decrease in cognitive function than when using
"standard" anesthesia.
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days, 5 —in 21 days after surgery; p is the level of statistical significance of the difference between the groups

Thus, based on the assessment of cognitive
functions on the scale FAB and the short scale of
mental status, MMSE, it can be argued that the
percentage of reduction and rate of recovery of
cognitive function in ophthalmic patients depended
on the chosen method of analgesia. In cases where
the number of narcotic analgesics (fentanyl) was
less, then the decrease in cognitive function was
less. This is confirmed by the inverse correlations
between the amount of analgesic used and the score
of cognitive functions at different stages of the study:
on the MMSE scale — r=-0.28, p<0.05 in 1 day,
r=-0.23, p<0.05 in 7 days after the intervention; on the
FAB scale — r=-0.40, p<0.001, r=-0.38, p<0.001,
r=-0.33, p<0.01, r=-0.34, p<0.01 in 6 hours, 1, 7 and
21 days after the intervention, respectively.

Thus, cognitive functions underwent minor
changes with multimodal analgesia using dex-
medetomidine. The recovery of the central nervous
system was faster (on average in 1 day after
surgery), and in some patients (30.3% on the MMSE

scale and 66.7% on the FAB scale) we observed an
increase in indicators.

CONCLUSIONS

1. The use of dexmedetomidine, as a component
of a multimodal method of analgesia allows to
obtain less pronounced POCD by reducing the
number of drugs used by 1.4 times.

2. Dexmedetomidine, due to its ability to poten-
tiate the action of narcotic analgesics (fentanyl),
makes it possible to maintain the quality of
anesthesia with less number of used narcotic
analgesic. Indicators for assessing the depth of
anesthesia and the level of analgesia (using BIS- and
ANI- monitoring) remained within normal limits.

3. Further use of highly selective a2-adreno-
ceptor agonists in ophthalmic surgery is a promising
method. This is clinically appropriate.
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conflict of interest.
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