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Iess paGoTHI — CpaBHUTENBHAS OI[EHKA BOZMOKHOCTH OBICTPON aKTHBU3AINH TOKUIIBIX MTAIIUEHTOB TIOCIE Ka-
POTUAHOI HAAPTEPIKTOMUI, BHIIIOJHEHHOW B YCJIOBHSIX aHECTE3UU Ha OCHOBE ceBodropana 6o nechiiopana.

Marepuainst u Mmetoasl. O6¢cmenosanu 67 mMalueHToB B BO3pacTe OT 75-u 10 89-1 JieT, pasjieJIeHHbIX Ha JBe
rpymibl. B 1-if Tpyrimne s moiepskanus aHecTe3un IIPUMEHSIIIN TIpenapart gecdoriopan, Bo 2-if — ceBodIriopaH.

Pesyabrarsr. Bpewmsi 10 skeTy6armu Tpaxen, BO3MOKHOCTH CIEJIATh TIIOTOK BOJIBI, CAMOCTOSITENILHO yIePIKHU-
BaThCsI B OJIOKEHMHU CHUIst ObLIIO 3HAYMTENHHO MEHBIIIE B TPYIIIIE fechropaHa.

3axmoueHue. AHecTe3us ¢ UCTIOIb30BaHNeM fechiriopana obeciieanBaet 6oJiee OBICTPOE B CPABHEHHH C CEBOD-

JIIOpaHOM HpO6y>KI[eHI/Ie 1 aKTUBU3aAWIO ITOKUJIBIX ITAIlMEHTOB I10CJIE KapOTI/II[HOﬁ IH/IAPTEPIKTOMUMU, YTO ITO3BOJIAET
B OoJIbIIel cTelenn OCYHIECTBJIATD ITPOTOKOJI YCKOPEHHOI'O BbI3JIOPOBJICHUA. KpOMe TOro, aHecTre3unsa Ha OCHOBeE
[[eC(bJHOpaHa 06J1a11aeT OTJIMYHOI YIIPpaBJIAEMOCTbIO, MEHBIIUM OTPUIIATEJTbHbIM BJIMSHUEM Ha TEMOIUHAMUKY (B KO-

punope koutenTparuu 10 1,3 MAK).

Kantouesvte cnosa: kapomuonas sH0apmepIKmomust; KOZHUMUBHAS, (PYHKUUSL; AMEPOCKIEPO3; COHHAS. ApMepusL;
Ce80IIOPaH; NPoZPAMMA YCKOPEHH020 8bI300posIeHUs; fast track

The purpose of the study was to compare the possibility of rapid activation of elderly patients after carotid en-
darterectomy performed under sevoflurane- or desflurane-based anesthesia.

Materials and methods. 67 patients aged 75 to 89 years divided into two groups were examined. To maintain
anesthesia, desflurane was used in the 1st group and sevoflurane was employed in the 2nd group.

Results. Patients from the group receiving desflurane, experienced decreased ability to take a sip of water and
to hold oneself in a sitting position, and were characterized by decreased time before the tracheal extubation.

Conclusion. Desflurane-based anesthesia provided faster awakening and activation of elderly patients after
carotid endarterectomy than the anesthesia with sevoflurane, which allowed to implement the fast-track recovery
protocol. In addition, the desflurane-based anesthesia provided excellent manageability and less negative impact on
the hemodynamics (within the drug concentration range of up to 1.3 MAC).

Keywords: carotid endarterectomy; cognitive function; atherosclerosis; carotid artery; sevoflurane; accelerated re-

covery program; fast track
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BBeneunne

[To onpentetenio BecemupHoit opranusaium 3/pa-
Booxpanenus (BO3) umoau, mocrurmve Bo3pacra
cBbIle 65 JIeT, CYNTAIOTCS MOKUABIMU. 110 JIAHHBIM
BO3, nonyistiys moskUIIbIx JIojield yBeJTnInBaeTCst CO

Introduction

According to the World Health Organization
(WHO), people over the age of 65 are considered the
elderly. According to WHO, the elderly population is
increasing at a rate of 2.5 % per year, while the total
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CKOPOCTHIO 2,5% B TOJI, TOT/IA KaK 00IIast MOMYJISIIIHSI
moneit — na 1,7%. B pesyJisrate, B 1ocje/inee aecsaTu-
JieTre TIOILYJIAIMS TOKUIIBIX JIIo/Iel B Pa3BUTBIX CTpa-
Hax cOCTaBJIsAeT 0K0JI0 18,3%, a B pa3BUBAIOIINXCS CTPa-
Hax OK0JI0 7,5% OT 0011ei uncaeHHocTy Hacesnenst [1].

[l BbIlIe 1IepeyrcieHHON KaTeropuu IalueH-
TOB XapaKTepHO CHUKeHne (DYHKIIMOHAIBLHBIX pe3ep-
BOB, HAJINYKE TSKEBIX COMYTCTBYIONNX 3a00JIeBaHuil
U KaK CJIe[ICTBUE — BBICOKME PUCKU T10CJICOIIEPAIINOH-
HBIX OCJIOKHEHUI U JIeTaTbHOCTH [2].

3a nocjenHee BpeMsi KOJUYECTBO Ollepaluii y
GOJIBHBIX TTOKMJIOTO BO3PACTA, B TOM YKCJIE, U OTepa-
Ui TI0 TIOBOJLY aTePOCKJIEPOTHYECKOTO TTOPaKeHUs
COHHBIX apTePHUil 3HAUYNUTENBHO YBEJUIUIOCH [3—3]
ITO CBA3aHO, TIPEXK/IE BCETO, C JOCTUKEHUSAMU B 110]1-
X0/laX U TEeXHUKe aHeCcTe3WH, 3alIUTbl TOJOBHOTO
MO3ra, a TaKKe TOr0TOBKe OOJIBHOTO K Oneparuu i
MoCJIe0NePAIIMOHHOM BejieHnu [6].

O/HUM 13 TaKKUX [TO/IXO0/I0B, C 11€JIbI0 CHUKEHUS
[EePUOIIEPAIIMOHHBIX OCJI0KHEHUH SBJISAETCS UCIIONb-
30BaHUe [IPOTPAMMBbl YCKOPEHHOTO BBI3/I0POBJIECHUS
naruentoB (ITYB) [7—13]. Baxkubim asiemeHTOM 11pO-
tokosa ITYB (Fast track) asiaserca ontumusanus
aHECTEe3MONOTHYeCKOTO  obecnieyenust. Jlus aTux
1eJsieii 1esecoo6pasHo TPUMEHEHUE aHECTETUKOB
KOPOTKOTO JIEHCTBUS, U B YaCTHOCTH TaJIOTE€HCO/IEP-
JKAIIUX AaHeCTETUKOB, TAKNX Kak ceBodJIiopat u gecd-
JopaH. Beibop aTux npenaparos jis JaHHbIX Olepa-
TUBHBIX BMEIIATEIbCTB OOYCIOBJIEH, C OIHOI
CTOPOHBI, UX (PAPMOKOKUHETUKON U (hapMaKkouHa-
MUKOH, ¢ IPYyroil — MPOTEKTUBHBIM JeICTBUEM Ha
roJIoBHOM Mo3r [ 14].

B cBA3u ¢ 9TUM 1eNbI0 PaboOTHI  SIBJISIETCS
CpPaBHUTEJLHASA OIIEHKA BO3MOXKHOCTH GBICTPON aKTH-
BU3AIMK TIOJKUJIBIX OOJBHBIX TMOCTE KapoTHIHOI
9H/IAPTEPIKTOMUHU B YCJIOBUAX aHeCTe3UHN Ha OCHOBE
ceBoduropana 6o gecdiopana.

MaTepI/IaJI U METO/1bl

B npocriekTHBHOE PaHIOMU3UPOBAHHOE MCCIIEI0BA-
HUe BKTIOYN/Ir 67 MarueHTos B Bo3pacte oT 75 10 85 jet. B
3aBHCUMOCTH OT BH/IA AHECTE3NH MAIMEHTOB Pa3/IeUIN Ha
JIBe TPYTIIBL. PaHIOMM3AIIIO OCYIIECTBIIS/IN HAKAHYHE OTTe-
paruu MeTo/IOM CJIeNbIX KOHBepTOB. B 1-if rpymme (n=33)
JUIsT 0GECTIeYeHIsT aHeCTE3NH UCTIOIb30BAJIN TIPENapar ce-
BodtiopaH, Bo 2-it rpymre (n=34) — necdhmopan. [lamu-
eHTbl 00enx Trpyln ObLIM CONOCTaBUMbBI 10 00bEMY
olieparny, TNTeJbHOCTH TIepesKaThs COHHO apTepuy, Xa-
PaKTepy M CTEIEHU BBIPAKEHHOCTH COITYTCTBYIOIIEH MaTo-
gorun.  KimHWYeckyo  XapaKkTepHCTUKY — IAIEeHTOB
npejcraBuiy B tabur. 1.

KpurepusiMu BKITIOUEHNS B NCCIEOBAHNE CITY KUJIH:
HaJIMYie aTepOCKIEPOTHYECKOTO CTEHO3a O/IHON Il 00enX
COHHBIX apTepuit 270%; Haamane 0JHOCTOPOHHEI HJIH /IBY-
CTOPOHHE! reMOIMHAMUYECKH 3HAYMMON AaTOJOTNIeCKON
W3BUTOCTH BHyTpeHHel conHoli aptepun (BCA), oxkiriosns
BCA ¢ ofnoil cTopoHbl €3 reMOJIMHAMUYECKH 3HAYNMOTO
TIOpPasKeHUsT ApTEPUIT ¢ KOHTPAJIATEPATBHOI CTOPOHBI.

Kputepnn wnCKIIOUEHNs: HEIABHO I€PEeHECEeHHBII
uneMuIeckuii MHCYJbT (1 MecsIr), 1eKOMITEHCUPOBAHHBIN
caxapubiii iuaber (CJI), meKoMIieHCHPOBaHHAsA XPOHUYE-

population of people is increasing by 1.7 %. As a result,
over the last decade, the population of the elderly is
about 18.3% in developed countries and about 7.5% of
the total population in developing countries [1].

The above category of patients is characterized
by a decrease in functional reserves, the presence of se-
vere comorbidities and, as a result, a high risks of post-
operative complications and mortality [2].

Over recent years, the number of surgeries in eld-
erly patients, including interventions for atheroscle-
rotic lesions of the carotid arteries, has increased
significantly [3—5]. This is mainly due to advances in
approaches and techniques of anesthesia, brain protec-
tion, as well as patient's preparation for surgery and
postoperative management [6]

The use of the fast-track recovery (FTR) proto-
col is one of these approaches applied to reduce peri-
operative complications [7—13]. Optimization of the
anesthetic support is an important element of the FTR
protocol. Short-acting anesthetics, in particular, halo-
gen-containing anesthetics such as sevoflurane and
desflurane, should be used for these purposes. The
choice of these drugs for these surgical interventions
is based, on the one hand, on their pharmacokinetics
and pharmacodynamics, and, on the other hand, to
their protective effect on the brain [14].

Therefore, the purpose of the study was to com-
pare the possibility of rapid activation of elderly pa-
tients after carotid endarterectomy performed under
sevoflurane or desflurane-based anesthesia.

Materials and Methods

A prospective, randomized trial included 67 patients
aged 75 to 85 years. Depending on the type of anesthesia,
the patients were divided into two groups. Randomization
was performed before the surgery by sealed technique ran-
domization. In the 1% group (n=33), sevoflurane was used
for maintenance of anesthesia, and in the 2" group (n=34),
desflurane was applied. Patients of both groups were com-
parable in terms of the scope of the surgery, duration of
carotid artery clamping, and nature and severity of comor-
bidities. Clinical characteristics of patients are presented in
table 1.

Inclusion criteria were as follows: atherosclerotic
stenosis of one or both carotid arteries >70%; unilateral or
bilateral hemodynamically significant pathological tortuos-
ity of the internal carotid artery (ICA), ICA occlusion at
one side without hemodynamically significant arterial le-
sions at the contralateral side.

Exclusion criteria: recent ischemic stroke (1 month),
decompensated diabetes mellitus (DM), decompensated
chronic obstructive pulmonary disease (COPD), chronic
heart failure (CHF) of more than the III functional class ac-
cording to the NYHA classification.

The study was approved by the institutional Ethics
Committee of the I. M. Sechenov First Medical Moscow
University.

Propofol at a dose of 0.5-2 mg/kg and 200 pg of fen-
tanyl (bolus administration) were used for induction in the
first group of patients. Tracheal intubation was performed
under muscle relaxation with nimbex at a dose of 0.02 mg/kg.
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Ta6iuua 1. IIpegonepanuonnas XxapaKkTepucTUKa GOJIbHbIX.

Table 1. Preoperative characteristics of patients.

Parameters Values of the parameters in groups
Group 1 (n=33) Sevoflurane Group 2 (n=34) Desflurane

Males, 7 (%) 20 (60.6) 24 (70.6)

Age, years 79.4+6 79.3+5.5

ICA stenosis >70 % 33(100%) 34 (100%)
BWI>35, 7 (%) 7(21.12) 8(235)

Diabetes mellitus, 7 (%) 8(24.2) 7 (20.5)

A history of ML 7 (%) 10 (30.3) 9(26.53)

Note. BWI — body weight index; MI — myocardial infarction. The data are presented as Me [25; 75] or the number of patients (per-

centage) in the group.

IIpumeuanue. /L5t tabu. 1-5: parameters — nokazaresu; values of ... in groups — sHadenns B rpymmax; males — mMyskunn; age, years —
Bospact, Jjiet; ICA stenosis — crernos BCA; BWI — ungexce maceni tesa, diabetes mellitus — caxapubiii anaber; a history of MI — undapkr
MUOKap/a B anamuese. /lanibie ykazanbl B Buge Me [25; 75] wau uncsio 601bHBIX (TIPOIEHT) B TPYIIIE.

ckast obcrpykTuBHas 6osie3Hb gerkux (XOBJI), xpoHuye-
ckast cepiednast negocratoanoctsb (XCH) Goee 11T DK 1o
kiaaccuduraruu NYHA.

HUccemenoBanne 0106pEHO JTOKATHHBIM DTHIECKUM KO-
murtetoM 1-ro MI'MY nm. . M. Ceuenosa.

[TepBoii rpyririe MaMeHTOB € MeJIbI0 NHAYKIUU TTPH-
mensiin mporodo B 1o3e 0,5—-2 mr/kr, herranua — 200
MKT 60110CHO. THTY6AINIO Tpaxer IPOBOANIN B YCJIOBHIX
Muopenakcanyn aumbexcom B gose 0,02 mr/kr. [Tognepaxa-
HUs aHecTe3uu B 1-011 TPyIIIe JOCTUTAJN TTYTEeM UHTAJISTINN
ceBomopana B konteaTpanuu 7o 1,3 MAK, co ckopocTbio
TIOTOKA CBeskero Tasa 4 /MuH, deHTanunga (2 MKT/KT/4).
MBILIEUHYIO PETaKCALUIO TOAAEPKUBAIN OOTIOCHBIM BBe-
neHueM atpakypus Oecusiata HumGekca (0,02 Mr/Kr).

Bo BTOpOIi rpyTine 1715t MHIYKITMKA TPUMEHSIITH TIPOTIO-
doxn B nose 0,5-2 mr/kr, pentanma — 200 mxr 6osmocHo. -
TyOaIMio Tpaxeu MPOBOAUIN B YCJIOBUAX MUOPETAKCAIIUN
numbekcom B ose 0,02 mr/kr. [Togaep:Kanus aHeCTe3nn 10-
CTUTAJIM ITyTeM UHTAJISIINN JlecIIIopaHa B KOHIIEHTPAIMN 110
1,3 MAK, co ckopocTbio IoToKa 4 J1/MuH, nH}y3uei heHTa-
HIa (2 MKT/KT/49). MBIIIeunyio pesakcaiiio Mo/IepKu-
Baut GoocHbIM BBesieHreM HumOekca (0,02 mr/Kr).

B o6eux rpymnmax ucKycCTBEHHYO BEHTUJISIIIUIO JIer-
xkux (MBJI) mpoBogmam B pexnMe HOPMOBEHTHUJIISITNU
(6 mu/xr uneambHoit Maccewt Terma) ¢ IIIKB + 5 cm H,O.
O1eHrBaIM KUCTIOTHO-OCHOBHOE COCTOSTHIE 1 Ia30BbIii CO-
cTaB KpoBHU (TPOEKPATHO: TIOC/IE MHTYOALIUHY, 10 TIepeKaThsI
COHHOM apTepny, mocJie mycka KpoBoToka mo BCA).

B orneparmonHoii BceM manueHTaM IpOU3BOIUIIN Ka-
TETEPU3AINIO TIEHTPATBHON BEHBI HA UTICUIATEPAJILHOM CTO-
pOHE W  KaTeTepusaluio JydeBOil — apTepum, st
MOHHUTOPWHTA HWHBAa3UBHOTO apTEPUAIBHOTO aBJIEHUS
(uAl). [lns obecriederust ajeKBaTHON nepdysur roJaoB-
HOTO MO3Ta BCEM TAIUeHTaM Ha TIePUOJL TIepeKaTs COHHOM
apTepun cpemHee apTepuanbroe gasiaenne (CpA/l) moanep-
JKIBAJN Ha YpoBHE 85-95 MM PT. cT. [Teper OCHOBHBIM aTa-
[IOM Ollepallui OLEHUBAIM <«PEAKIHUI0 Ha NpobHOoe
repexaTiie COHHOI apTepuiy, YUUThIBAS AUHAMUKY TTOKa-
3aresieil nepeOpaIbHON OKCUMETPUE U TPAHCKPAHUATbHON
nomseporpadun cpeaHeit Mosrosoit aprepun (CMA). Ilpu
CHUKEHUH M0Ka3aTe s 1epeOpasbHOil OKCUMETPUU HIKE
60% 1T yMEHDBIIEHS TOTTIEPOTPAhUIECKITX CKOPOCTHBIX
rokasaresieil KpoBoToka Oosiee yem Ha 50 % cosmaBaiu
VIIPaBJISIEMYI0 THIIEPTEH3UIO € TIOBTOPHOIT OIIEHKOIT TTOKa3a-
Tesel. /[y moamep;KaHUS CUCTEMHOM TeMOAMHAMUKN BO
BpeMs OCHOBHOT'O 9Talla OTIePAINU UCTIOIb30BAIM CUMITATO-
MUMEeTHYECKYIO TOJ/IEPKKY HOpaZpeHAIIHOM B 7103e 70£20
Hr/kr/muH. [ny6uny anecresnu otennBaau no BIS wn-
JeKCy ¥ TofiepkBaan Ha yposae 50—60 er.

Maintenance of anesthesia in the 1% group was achieved by
inhalation of sevoflurane at a concentration of up to 1.3
MAC, at a flow rate of fresh gas of 4 1/min and fentanyl
(2 pg/kg/h). Muscle relaxation was supported by bolus ad-
ministration of cisatracurium besylate nimbex (0.02 mg/kg).

Propofol at a dose of 0.5-2 mg/kg and 200 pg of fen-
tanyl (bolus administration) were used for induction in the
second group of patients. Tracheal intubation was performed
under muscle relaxation with nimbex at a dose of 0.02 mg/kg.
Maintenance of anesthesia was achieved by inhalation of des-
flurane at a concentration of up to 1.3 MAC, at a flow rate of
fresh gas of 4 1 /min and fentanyl infusion (2 pg/kg/h). Mus-
cle relaxation was supported by bolus administration of nim-
bex (0.02 mg/kg).

In both groups, mechanical lung ventilation (MV)
was performed in the normoventilation mode (6 ml/kg ideal
body weight) with PEEP of +5 cm H,O. The acid-base state
and gas composition of blood were assessed (thrice: after in-
tubation, before clamping of the carotid artery, and after the
start of the blood flow through the ICA).

In the operating room, all patients underwent
catheterization of the central vein on the ipsilateral side and
catheterization of the radial artery to monitor the invasive
blood pressure (iBP). To ensure adequate cerebral perfusion,
mean blood pressure (mBP) was maintained at 85-95 mm
Hg in all patients over the period of carotid artery clamping.
The reaction to the trial compression of the carotid artery
was evaluated prior to the main stage of the surgery, taking
into account the dynamics of cerebral oximetry and tran-
scranial dopplerography of the middle cerebral artery
(MCA). When cerebral oximetry decreased below 60% or
Doppler blood flow velocity parameters decreased by more
than 50%, a controlled hypertension was induced with re-
assessment of the parameters. To maintain systemic hemo-
dynamics during the main stage of the surgery,
sympathomimetic noradrenaline support at a dose of 70+20
ng/kg/min was used. The depth of anesthesia was assessed
by the BIS index and was maintained at 50—60 units.

The duration of carotid artery clamping and the du-
ration of the surgery were assessed in each patient.

At the end of the surgery, namely, at the beginning of
skin suturing, the anesthetic supply was discontinued, the
air supply was started at a rate of 8 1/min. Different time in-
tervals were estimated before tracheal extubation, namely:
(1) the time of recovery of spontaneous breathing, (2) time
to spontaneous opening of eyes, (3) the time of ability to per-
form elementary commands, (4) time to tracheal extubation.

The following parameters were evaluated immediately
after tracheal extubation, carried out in compliance with
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Ta6amua 2. Moguduuuposannas [lkana Anbapera.
Table 2. Modified Aldrete Score.

Parameters Parameter values
Activity Able to move all extremities on command 2
Able to move 2 extremities on command 1
Unable to move extremities on command 0
Respiration Able to breathe deeply and has a good cough reflex 2
Dyspnea 1
Apnea 0
Blood pressure Within 20 % of the baseline 2
Within 20-49% of the baseline 1
Within 50 % and more of the baseline 0
Consciousness Clear 2
Arousable on calling 1
Not responding 0
SpO, >92% 2
>90% on the background of oxygen insufflation 1
<90% on the background of oxygen insufflation 0

ITpumeuanue. [[ns taba. 2, 4: activity — akTHBHOCTB; respiration — apixanue; blood pressure — aprepuasnbHoe AaBaeHue; conscious-
ness — cosHanue; able to move ... extremities on command — aBuKeHMe KOHeYHOCTAMU 110 KoMan/e; all — Bcemu; unable to move —
orcyrerBue aBuskenust; able to breathe deeply and has a good cough reflex — riry6okoe apixanune, Xopoumii kaureBoii peduekc; dys-
pnea — o/bIIKa; apnea — anuod; within ... of the baseline — B npenenax ... ot nexoanoro; and more — u Gosee; clear — sicuoe; arousable
on calling — npoby:xneHue B oTBeT Ha cTuMyJI; not responding — cosHanue yruereno; on the background of oxygen insufflation —

Ha domne nncyOGAIIUN KICTIOPOIA.

Y Ka)kaoro manmeHTa OIeHUBAJIN JITTUTETBHOCTD TIe-
pesKaThsl COHHOM apTepuy U AJTUTETbHOCTD OTIEPAITHL.

B koHIIe oneparyn, a IMEHHO — B Hadasle HAJIOKEHHST
KOKHBIX IIBOB, IPEKPAIIAJIH TTOady aHECTEeTHKA, HAUMHAIH
Tofiauy BO3/IyXa co CKopocThio 8 j1/muH. [lepen axcTybarmeit
Tpaxen OIEHUBAIN PA3JNYHble BDEMEHHbIe MHTEPBATBI, a
nMeHHO: (1) BpeMsI BOCCTAHOBJIEHHS CAMOCTOS TETBHOTO JTbI-
xaHus, (2) BpeMsI CHOHTAaHHOTO OTKPBIBAHUSA I71a3, (3) Bpems
TTOSIBJIEHUST  BO3MOJKHOCTH  BBITIOTHUTH ~ 9JIeMEHTapHbIE
KOMaHIBI, (4) BpeMsT 710 9KCTYOAIII TPAXeH.

Cpasy mocJie aKkcTyOaInu Tpaxer, MPOBEAEHHO TPy
cobITOIeHIH OOIIETPUHSTHIX TIPABUII, OTleHuBaH: (1) Bpemst
OTBETOB Ha dJIeMeHTapHbIe BOIIPOCH! (nMsl, (haMuims, Bo3-
pacr), (2) crocoGHOCTD cIe/IaTh TI0TOK BOJIbI 6e3 TIoIepXu-
BaHUA, a Takxke (3) pesyJbraThl TecTa TIOBTOPHOTO
Berautanus mdpet 7 13 100 (100-7=93, 93-7=86, 86—-7=79
u T. ). C 11e7p10 KOHTPOJIST NCXOAHON KOTHUTUBHOM (hyHK-
IIUH, HAKaHyHe OIePAIIH IIPOBO/INIIN aHAJIOTUYHBIH TECT.

[Tpu nepeBoie U3 ONEPAIFIOHHOIT B OT/IETIEHIE PeaHN-
Malliy BCeM TAIFIeHTaM [TPOBO/IMJIN OIIEHKY CTEIeHH aKTH-
BU3AINH TT0 MOIMBHUITIPOBAHHOM TIKasre Asbapera (Tabr. 2).

Kpowme Toro, IpH OCTYTITIEHNN B OT/IeJIeHIe PeaHnMa-
1y 1 uHTeHcuBHOM Tepanuu (OPUT) onenusaiu crnoco6-
HOCTb ITAIleHTa HaXOIUTCSI B CUISTIEM MOJIOXKEHNH B TeUEHNe
1 MuHyTBI 6€3 omoInu nepconaa. [Ipu HeycrermHom TecTu-
POBAHHH TIOBTOPHYIO TIOIIBITKY ITPOBOANIIN KasK/ble 15 MUHYT
1o yerientoro Boinosnenns tecta. B OPUT s onenku cre-
TIEHU OCTATOYHON cezaruy mpuMersan mkary RAAS. Ore-
HUBAJIN Takske BpeMs Haxoskaenus B OPUT.

Crartuctinyeckyio 06paGoTKy JaHHBIX TPOBOIIIN B
mporpamme SPSS for Mac v23 (IBM, CIIIA). KosmmuecTBen-
Hble 3HAYEHNUsT BeIpakaiu B Buje meauan (Me) n 25-75%
mporerTueit [25; 75]. HopMaabHOCTD pacTpe/iesieHusT Be-
JITYHH TIPOBepPsIH 1Tpy oMot Tecta Kosmoroposa—Cwmup-
HoBa. [l nccsieoBaHus B3aNMOCBSI3H KOTMIECTBEHHBIX
rokasareseil pacCUYUTHIBAIN KOI(DDUIIEHT KOPPETAIIH
Crnpmena. /locTOBEPHOCTD P3Nl BeTNYNH POBEPSIIII
npu omotu U-kputepust Manua—YutHu (cpaBHeHNS TI0-
TIApPHO HEe3aBUCUMBIX TPYII JAaHHBIX), Z-score BHIkokcoHa
(CpaBHEHMS CBSI3aHHBIX TPYIII JAHHBIX ). Pasnmans canrann
CTaTHCTHYeCKU 3HAUNMbIMU TpH p<0,05.

generally accepted rules: (1) time to answer basic questions
(first name, last name, age), (2) ability to take a sipof water
without choking, and (3) results of the repeated subtraction
test of 7 from 100 (100-7=93, 93-7=86, 86—-7=79 etc). A
similar test was performed before the surgery, in order to
monitor the initial cognitive function.

When patients were transferred from the operating
room to the intensive care unit, the degree of activation of
all patients was evaluated based on the modified Aldrete
score (table 2).

Besides, when a patient was admitted to the intensive
care unit (ICU), their ability to sit for 1 minute without
staff's assistance was evaluated. If the test failed, it was re-
peated every 15 minutes until the test was successful. RAAS
scale was used in the ICU to assess the degree of residual se-
dation. The ICU stay duration was also evaluated.

Statistical data processing was performed using the
SPSS for Mac v23 software (IBM, USA). Quantitative val-
ues were expressed as median (Me) and 25-75% percentiles
[25; 75]. The normality of the distribution of values was
tested using the Kolmogorov—Smirnov test. Spearman'’s rank
correlation coefficient was calculated to study the relation-
ship between quantitative parameters. The significance of
differences were checked using Mann—Whitney U-test
(comparison of pairs of independent data groups), Wilcoxon
z-score (comparison of related groups of data). Differences
were considered statistically significant at P<0.05.

Results and Discussion

The duration of the surgery in both groups and
the time of cross-clamping of the carotid artery were
not significantly different; their values comprized
97+15 and 28+11 min (desflurane group), and 9317
and 30+11 min (sevoflurane group), respectively. All
surgeries were performed without arterial bypass by
the same surgical team.

There was no statistical difference between the
groups in dose and duration of sympathomimetic sup-
port (U-test, P=0.071).
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Ta6amua 3. CkopocTtb npolysKkaeHus I0cae npeKkpanlenus anecresuu, Me [25; 75].
Table 3. The rate of awakening after cessation of anesthesia, Me [25; 75].

Parameters

Values of the parameters in groups P

Group 1 (n=33) Sevoflurane

Group 2 (n=34) Desflurane

Spontaneous breathing recovery time, sec 320 [310; 340] 264.5 |244; 276.5] 0.001
Eye opening time on command, sec 654 1637.5; 676.5] 322.5[313.5; 340.5] 0.001
Time of execution elementary commands, sec 830 [789.5; 862.5] 443.5 [430; 460.5] 0.001
Time of tracheal extubation, sec. 973 1952; 980] 541.5[530; 571.25] 0.001
Episodes to desaturation to 90% after tracheal extubation, n 5 1

TCU stay, minutes 360 [345; 378] 210 [200; 220] 0.001

IIpumeuanue. Spontaneous breathing recovery time, sec — BpeMst BOCCTAHOBJIEHUS CIIOHTAHHOTO JIbIXAHUSI, CEK; eye opening time on
command — BpeMst OTKpbIBaHMsI TJ1a3 10 KoMaHe; time of execution elementary commands — BpeMst BbITTOTHEHHUST 3IEMEHTAPHBIX KO-
manz; time of tracheal extubation — Bpems axcryGaunn Tpaxen; episodes to desaturation to/after tracheal extubation — stmzonsr ne-
caTypauuu /10/1oce 3Kcry6au14m tpaxen; ICU stay, minutes — naxoxxaenne B OPUT, munyTsr.

Pe3ybrarhl 1 00Cy:KAeHHE

JlnuTenbHOCTD omepaluii B 06enx rpymninax u
BpeMsI MepeKaThsi COHHOW apTepuyl CTaTUCTUYECKU
3HAUMMO He pasjimyajiachk: B rpytie aeciypana —
97£15 n 28411 munyr, a B rpyiie ceBodypana —
93+17 u 30+11 munyT. Bee onepariin BbITOHSLIN 6e3
HaJIO)KEHUS apTepuaIbHOTO NIYHTA, OTHON U TOMU JKe
oreparnoHHON OpUragoil.

CrarucTiueckoil pa3HUIIbl MEXIY IPyIIamMu B
J103€ ¥ JJIUTEJTBHOCTH CUMIIATOMUMETHYECKON TI0/I-
nepakku e 6b110 (U-kpurepuit p=0,071).

[Tokazarenu, XapaKTepUayIolue CTemeHb aKTH-
BU3AIMK TTAIMEHTOB [IPEACTaBUIIN B Ta0JI. 3.

B 11es10M, CKOPOCTh BOCCTAHOBJIEHUS PEAKITHII,
XapaKTepPU3yONINX AKTUBU3AIINIO MAIIMEHTOB B IPYIIIe
necurropana, 6ba GeicTpee. Mbl TTOJIyYHIIH JOCTOBEP-
HOE pasjinyue 0 TaKUM TOKA3aTeNsM, KaK BpeMs
OTKpbIBaHM ry1a3 1o komanze (322,5 [313,5; 340,5]
nportus 654 [637,5; 676,5] cek p=0,001), Bpemst BbIT10J1-
HeHMsT TpocThix KoMaus (443,5 [430; 460,5] mporus
830 [789,5; 862,5] cek p=0,001), Bpemst akcTyOaruu
tpaxen (541,5[530; 571,25] mpotus 973 [952; 980] cex
p=0,001). [Ipu BBITTOTHEHUN TeCTa C TIIOTKOM BOJIBI
(puc. 1, a) 30 marenToB (95%) B rpyie gecdiriopana
CIIPaBUJIKCH C 3aj1aueil 6e3 MOMepXUBaHKs B TeUEHIEe
nepsbix 100 cexyH 1 oc/ie 9KCTyOAInu Tpaxeu, Ha TOT
JKe MOMEHT BPEMEHHM B TPYIITe ceBOMIIIOPaHa C TECTOM
crpaBustoch sntrb 10 marenTos (32 %).

Y 5-u nanueHTOB B rpyie ceBodJriopana u 1-ro
OJTHOTO TIAIMEHTA B TPyTITe Jechiopana moce mepe-
KJIQ[IbIBAHUS € OTEPANMOHHOTO CTOJIA Ha KaTaJKy
otrMeuasn caydau gecarypanuu 10 90%, cBs3aHHbIE C
0CTAaTOYHBIM cefaTUBHBIM addextom. Ocobo crrenyer
OTMETHUTH, UTO Bce 6 ciydaes jgecarypaiuu ObLIN Y
6OJIBHBIX ¢ U30bITOUHON Maccoil Teia (MIMT>35), uto
CBSI3aHO, C OJIHOUM CTOPOHBI, C CAMUM OKMPEHUEM, a C
IPYroit — ¢ 0coGeHHOCTSAME (hapMAKOAMHAMUKY aHe-
cTeTuKoB. KoOJMYecTBO MAIMEHTOB ¢ M30BITOYHON
Maccoil Tesia B 06eux rpyimnax ObLI0 MPaKTHYECKU
OIMHAKOBO — 7 B rpyme ceBoduriopana (22%), 8 B
rpyte geciopana (24,5%).

Pesyusrarbt Tecta Ha Borurtanue us 100 npeacra-
BusIM Ha prC. 1, b. OTieHKY ITPOBOIUIIN C YYETOM HCXO/I-
HBIX JIAHHBIX 10 KAKJAOMY TarenTy. Kak BumHO us rpa-
(buka, mepuoy Bpemern B TpyTIIie geciriopana, Koria

Parameters characterizing the degree of patients'
activation are presented in table 3.

In general, the rate of recovery of reactions char-
acterizing patients' activation was faster in the desflu-
rane group. data demonstrated a significant difference
in such parameters as the time of opening the eyes on
command (322.5 [313.5; 340.5] vs 654 [637.5; 676.5]
sec, P=0.001), execution of simple commands (443.5
[430; 460.5] vs 830 [789.5; 862.5] sec, P=0.001), time
to trachea extubation (541.5 [530; 571.25] vs 973
[952;980] sec, P=0.001). During the water swallowing
test, 30 patients (95%) in the desflurane group coped
with the task without choking for the first 100 seconds
after tracheal extubation; at the same time, only 10 pa-
tients (32%) coped with the test in the sevoflurane
group (fig. 1, a).

In five patients of the sevoflurane group and one
patient of the desflurane group, cases of desaturation
to 90% associated with residual sedative effect were
noted after transferring a patient from the operating
table to the gurney. It should be especially noted that
all 6 cases of desaturation were observed in patients
with overweight (BWI>35), which is associated, on
the one hand, with obesity itself, and on the other
hand, with peculiarities of the pharmacodynamics of
anesthetics. The number of overweight patients in
both groups was almost the same: 7 patients in the
sevoflurane group (22%) and 8 patients in the desflu-
rane group (24.5%).

The results of the test «for subtraction from
100» are presented in fig. 1, b. The evaluation was car-
ried out taking into account baseline data for each pa-
tient. As can be seen from the plot, the period of time
in the desflurane group, when all patients were able to
cope with this task, was 4 minutes, and in the sevoflu-
rane group, the same period was 10 minutes. The test
was considered successful, if the patient repeated his
initial result in the last correct answer.

Results of the integrated assessment on the Al-
drete score are presented in fig. 1, ¢ and table 4.

According to the results of the Aldrete scoring
in the desflurane group, patients had more stable
blood pressure values, as well as more accurate and
more conscious execution of commands. The statisti-
cal evaluation showed a significant difference between
the groups (P=0.002).
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Fig. 1. Tests results.

Note. a — water swallowing test. The findings are presented as median (bold line) and 25 and 75 quartiles (tabs). Mann—Whitney test,
P=0.001. b — results of the «subtraction from 100» test. ¢ — aldrete scoring in groups. The findings are presented as median (bold line)
and 25 and 75 quartiles (tabs). Mann—Whitney test, P=0.002. d — verticalization test, min. The findings are presented as median (bold
line) and 25 and 75 quartiles (tabs); circles stand for outliers. Mann—Whitney test, P=0.001. ¢ — distribution of scores according to the
RAAS scale by the 2! hour after the surgery. The findings are presented as median (bold line) and 25 and 75 quartiles (tabs); circles stand
for outliers. Mann—Whitney test, P=0.001.

IIpumeuanue. a — TecT ¢ TIIOTKOM BO/IbI. JlaHHbIe TIpe/icTaBIeHbl Kak Mefinana (KupHast Jurust) 1 25 1 75 kBapriin (ycor). Kpurepuii
Manna—Yurnu, p=0,001. b — pesyssrarsl Tecta Ha Berantanue u3 100. Patient number — uncsio narmentos; time of «subtraction from
100> test, min — Bpems BbITIOJIHEHsE TecTa «BbrunTanue u3 100>, MUH. ¢ — OlleHKa IKaIbl AJbIpeTa B TPyInax, 6auibl. [[aHHbIe Tpe-
cTaBJIeHbl Kak Menana (GKupHast Juust) u 25 u 75 ksapruiu (yeor). Kpurepuit Manua—Yuriu, p=0,002. d — tect BepTHKAIM3AIN, MUH.
Jlanuble TpeiCcTaBIeHbl Kak Meanana (KUpHast JIUHUA) U 25 1 75 kBapTuim (yCbl), KPY/KKaMy [PECTABICHBI BBIMAAIONIE 3HAYCHNSI,
kputepuii Manna—Yuruu, p=0,001. ¢ — pacupenesnenne 6aimios 1o mkaie RAAS ko 2-y yacy nocsie onepaiuu. JIaHHbIe TIPEACTABICHBI
Kak MeZirana (KUpHast JINHUS ), 3Be3/I0UKAMI IIPEICTaBIeHbI BBITIAaloNue 3Hadens, kpurepuit Manua—Yutuan, p=0,001.

BCe IAllMeHThl CMOIJIM CIIPABUTLCS € 9TOH 3azaueii, The time from tracheal extubation till transfer to
cocTaBusI 4 MUHYTBL, a B rpyIne cesodmopana anano- | the ICU did not differ significantly in both groups. In
rudHbli nepuoz coctasua 10 munyt. Tect cunranca | group 1, where sevoflurane was used, this period was
YCIEIHbIM, €CJIU TIAlKeHT IOBTOPSI CBOM McxoaHbiid | 165 minutes, and in group 2 (desflurane), it was
Pe3yJIBTaT 10 TMOCeIHEMY TPABUIBHOMY OTBETY. 1945 minutes (P=0.07).
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Ta6amua 4. Cpeauuii 6aj o Kaa10My MPU3HAKY IIKaJbI AJbApeTa.
Table 4. Average score for each sign in the Aldrete score.

Parameters Values of the parameters in groups

Group 1 (n=33) Sevoflurane Group 2 (n=34) Desflurane
Activity 1.8 2
Respiration 2 2
Blood pressure 1.85 1.65
Consciousness 1.5 2
Total 9.15 9.65

TaGauna 5. Pe3yJbraTsl yCHENHOTO BHIIOJIHEHNUS TECTA BepTHKaIu3anuu, 7 (%).
Table 5. Results of a successful verticalization test, n (%).

Parameters Values of the parameters in groups

Group 1 (n=33) Sevoflurane Group 2 (n=34) Desflurane

Upon admission to the ICU 11(33,3) 15 (44)
15 min 19 (57,5) 25(73,52)
60 min 24(72,7) 34 (100)
120 min 33 (100)

Ipumeuyanne. Upon admission to the ICU — npu nocrymnenun 8 OPUT.

PesysibraTel MHTETPATBHOI OIEHKH IO TITKAJIE
Aubapera npezcTasienbl B Tabu. 4 u Ha puc. 1, c.

[To pesyssratam nrkassr Asbipera B TpyTine jec-
JopaHa y MaIl[MeHTOB OTMedanu Gosiee CTaGUIbHBIE
ndper AJl, a Takske GoJiee 4eTKOE U OCO3HAHHOE BBITOJI-
HeHue KoManz. [ Ipu craTncTinyeckoit oreHKe oy I
JIOCTOBEpHYTO pasuuity mexy rpymmamu (p=0,002).

Bpemst ot akcrtybaru Tpaxenm 10 TIEPEBOia B
OPUT B 0benx rpyimax cTaTUCTHYECKU 3HAYMMO He
pasnmuaznock. B rpymme 1, rie ucrorb3oBany ceBodIio-
paH, 3TOT neproji coctaBuit 16£5 mutyT, a B rpyrie 2 ¢
ucrosb3oBanueM jgecdmopana — 19£5 munyT (p=0,07).

Cpasy mocJe nepeBozia MalUeHTa B OTIeJIeHNe
PEAHUMATINH TIPOBOJIMJIA TECT HA COCOOHOCTH HAXO-
JIATHCST B CUJISTYEM TTOJIOKeHNN Ge3 TOCTOPOHHEH TOMO-
1y (TecT BepTUKanusaiuu, Tab. 5, puc. 1, d) B rederne
Kak MUHUMYM | MUHYTBI. [1py BOSHIKHOBEHUH HETIPH-
SITHBIX OIIYIIEHNT, TOJIOBOKPY KEHISI TECT TPEKPATIATT
Y TIPOBOJIAJIY TIOBTOPHYIO TOTIBITKY Yepe3 15 MuHyT.

Tax B 1-i1 rpymie y:ke B TedeHUe TTEPBOTO yaca
BCE TAIUEHThI CMOTJIN HAXOIUTHCS B CUSTYEM TI0JIO-
skeHrn Ge3 TIOMOIIH TTepCoHaa, a Bo 2-i rpyrime Bee
UCTBITyeMble CMOTJIM BBITIOJHUTH 9TOT TECT JIUIIIb
depes 2 yaca 1mocJie 9KCTyOAINT TPaxen.

[l7151 OlleHKM CTeneHu aKTUBU3AIMHU M YPOBHS
OCTATOYHOU CeIal[Ny B OTAEIEHUN PEAHUMAIIIH TPO-
BOAIMJIN OlleHKY To mkajse RAAS xaxkmpiii yac or
MoMeHTa 1octyiuienus (tabi. 6, puc. 1, e). B nepsbie
3 yaca B rpyriie gecIiopana 1mo JaHHOM TITKaJIe maru-
eHTBI OB IOCTOBEPHO GOJIee AKTUBHBI, YEM B TPYIIITE
cesodiopana, p=0,001.

Takum 00pasoM, Bo 2-ii TPyIIIE YKe K TPeTheMy
94acy OT MOMEHTa SKCTYOAIUU TPaxew BCE MalUeHThI
umenu 0 6amn o mkane RAAS, a B 1-ii rpynme —
JIATITB K 7 9acy.

BoaMoskHOCTB TTepeBozia TMaIeHToB B TPOhUIIb-
HOE OT/IeJICHHE OI[CHUBAIH 110 TAHHBIM 0GBEKTUBHOTO
OCMOTpPA U OTCYTCTBHIO HEBPOJIOTHYECKUX, FeMOINHA-
MHYECKUX, IbIXaTeTbHBIX HapyieHuil. Cpesree BpeMst
npebpiBanus nanredToB B OPUT B rpymime mecdurio-

Immediately after the patient's transfer to the in-
tensive care unit, the ability to sit without assistance
(verticalization test) for at least 1 minute was tested.
If discomfort and dizziness occurred, the test was dis-
continued and then repeated in 15 minutes (table 5,
fig. 1, d).

For example, in the 15 group, all patients were
able to be in a sitting position without staff's assis-
tance over the 1st hour; and in the 2" group, all sub-
jects were able to perform this test only in 2 hours
after tracheal extubation.

To assess the degree of activation and the level
of residual sedation in the intensive care unit, the
RAAS scoring was assessed every hour from the mo-
ment of admission. Within the first 3 hours, according
to this scale, patients in the desflurane group were sig-
nificantly more active than in the sevoflurane group,
P—0.001 (table 6, fig. 1, ¢)

Therefore, in group 2, all patients had 0 points
on the RAAS scale by the third hour after tracheal ex-
tubation, and in group 1, only by the 7 hour.

The possibility of patients' transfer to the spe-
cialized unit was assessed according to objective ex-
amination and absence of neurological, hemodynamic,
and respiratory disorders. The average time of the
ICU in the desfluran group was 3.5+0.4 hours, which
is significantly less than in the sevofluran group
(7.0£0.5 hours, P=0.001).

At present, the problem of patients' activation,
and especially the elderly, remains extremely urgent.
Various methods of anesthesia (based on propofol,
sevoflurane, and regional anesthetic techniques) are
used for early activation [15—19]. This study proposes
the use of desflurane-based anesthesia to achieve early
activation. Our choice is based on the features of phar-
macokinetics and pharmacodynamics of the anesthet-
ics applied, on the one hand; and on the other hand, it
is based on the data of metanalysis of the use of halo-
gen-containing anesthetics including desflurane
[15-17]. It should be emphasized that the use of these
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Ta6amua 6. Ouenka nanuentos no mkane RAAS, n (%).

Table 6. Evaluation of patients using the RAAS scale, n (%).

RAAS Time, hours
Score 1 2 3 6 7
Sevo Des Sevo Des Sevo Des Sevo Des Sevo Des
-2 10 (30.3) 1(2.9) 5(15)
-1 16 (48) 5(14.7) 21 (63) 3(8.8) 21 (63) 309
0 6 (18) 25 (73.5) 7(21) 30 (88) 12 (36) 34 (100) 30 (90) 33 (100)
+1 1(4) 3(8.8) 1(2.9)
+2

Note. For table 6 and fig. 1: Sevo — Sevoflurane, Group 1; Des — Desflurane, Group 2.
IIpumeyanue. Score — Gajur; time, hours — Bpems, yacol. /st Tabir. 6 u puc.: Sevo — cesoduiiopa, rpyiia 1; Des — gecdaiopan, rpyima 2.

pana coctaBuio 3,5+0,4 yaca, 4T 1OCTOBEPHO MEHBIIIE,
ueM B rpytire ceBoduriopana — 7,0+0,5 gaca, p=0,001.

Ha ceropusiiuuii ieHb mpodieMa aKTHBU3AIHS
MAIUEHTOB, U B 0OCOOEHHOCTH MOKIJIBIX, OCTACTCA KPaii-
He akTyasTbHOIL. C 11e/bI0 paHHel aKTHBU3AIIUT HCIIOJb-
3YIOTCsI pa3/InyHble METO/IbI aHecTe3un (Ha OCHOBE TIPO-
nocdosa, ceBodopaHa, peruoHapHble METOJIUKH )
[15—19]. B manHOM uccae0OBaHUN 7SI TOCTUKEHUST
paHHeil aKTUBU3AIMK TIPETIATaeTCsT UCIOJIb30BAHNE
aHecTe3un Ha ocHOBe jiecmopana. Hari BoIGop ocHO-
BaH C OJJHON CTOPOHBI OCOOEHHOCTAMHU (hapMaKOKUHE-
TUKHU 1 (DAPMAKOANHAMUKHU MCIOJIb3YeMOTO aHEeCTETH-
Ka, a C JIpyroii CTOPOHBI OCHOBAH HA TAHHBIX
METaHAJIN30B [TPUMEHEHHS TaTOTeHCOAePKAIINX aHe-
CTETHKOB B TOM 4mcJIe u iecuriopana [15—17]. Crenyer
MOYEePKHYTh, YTO UCIOJIb30BAHIE ITUX IIPEIIAPATOB
BECbMa TEPCHEKTUBHO B OTHOUICHUH O0ECTIeYeHMst
MHTPAOIIEPAIIMOHHON 3aIUThl (PYHKIUN TOJIOBHOTO
MO3Ta OT UIIEMHUN 33 CYET MEXAaHU3MOB (DapMaKOJIOTH-
4yecKoro npexkonauimonuposanus [20, 21].

B mamem uccie[oBaHuM OIEHUBAIN BO3MOJK-
HOCTh PaHHEN aKTUBU3AIUU TIOKUJIBIX IAIEHTOB
HOCJIe OTIEPAIH KAPOTUHOM SHIAPTEPIKTOMUHM ITPO-
BeJIEHHON B YCJIOBUSIX aHECTE3MH HA OCHOBE CeBODIIIO-
pana u fecdJropana. Pe3ysrarsl, mosydeHHble B 1aH-
HOIT  paboTe, COTMOCTaBUMBI €  AHAJOTHYHBIMU
HCCIIE/IOBAHUSAME 3apyOesKHbIN aBTOPOB: TaK BpeMst
OTKPBIBAHVS [J1a3 1 BPEMsI IKCTYOAIINY TPaXer KOppe-
JIUPYET C TAHHBIMU, TIOJYYEHHBIMU B UCCJIEIOBAHUSIX
Dupont [22, 23], a umenno: «Cpeziee Bpemsi, yepe3
KOTOPOE TAI[MeHThl OTKPBIBAJIN TJIa3a, COCTABUJIO 7,2
MUH TIPU UCTIOJb30BaHuN jiecriopana, 13,7 mun npu
ncnoJib3oBanuu ceBodrypana u 14,3 MUH 1Ipu UCIIOJIb-
3oBanuu n3zodiypana (p<0,0001 pis rpyrirsl, moJTy-
yaBIIeil mpernapar aecIopan 1Mo CPaBHEHUIO C ABYMsI
ApyruMu rpynnamu)». CpejiHee BpeMst aKCTyOaruu
Tpaxeu coctaBuio 8,9 mut 1o cpasuenuio ¢ 18,0 u 16,2
muH, cootBerctsento p=0,0001 B padore Fanelli [24].

OmuuM U3 TEeCTOB paHHell aKTUBU3AIINH,
UCIIOJIb3YEMBIM B MCCJIEIOBAHUSIX, SIBJISIETCS TECT C
[JIOTKOM BOjibl. B HalleM wucciieoBanuu BpeMst
BBIMIOJTHEHUS TecTa ObLI0 MUHUMAJIbHO B TPYTIIE
necuriopana, 4To TaksKe ObIIIO TTOATBEPIKAEHO B pabo-
te McKay [25] (puc. 2).

OHUM U3 BOKHBIX PE3YJIBTATOB BBIMOJIHEHHOM
paboThl ABUIOCH TO, U4TO Gaarogapst 6ojee paHHeil
AKTUBU3AIUK TAIMEHTOB B IpyIie mecdiypana,

W [C] Suprane, n=31 [ Sevoflurane, n=33
120 -
*=* 100% * 100%
(31/31) (31/31)
100 1 81.8%
(27/33)
80 1
48.5%
60 1 (16/33)
40 A
20 1
0
2 minutes after the respond 6 minutes after the respond
to the command appeared to the command appeared

Puc. 2. ITanueHTs!, KOTOPbIE MOTYT IJIOTATh 0€3 KaIUIs HJIH CJII0-
Horeuenus (%).

Fig. 2. Patients who can swallow without cough and salivation (%).
Note. * — P<0.05 vs. sevoflurane; ** — P<0.001 vs. sevoflurane.
IIpumeuanne. Minutes after the respond to the command appeared —
MUHYTBI TI0CJI€ TIOSIBJICHUS Peakiuu Ha KoMau/bl. * — p<0,05 mo
cpaBHenwuio ¢ ceBodypanom; ** — p<0,001 mo cpaBHeHUIO C ce-
BoIrypanom.

drugs is very promising in terms of providing intraop-
erative protection of brain functions from ischemia
due to the pharmacological preconditioning mecha-
nisms [20, 21].

In our study, we evaluated the possibility of early
activation of elderly patients after carotid endarterec-
tomy performed under anesthesia based on sevoflurane
and desflurane. Results obtained in this study are com-
parable with similar studies of international authors:
for example, the time of eye opening and time of tra-
cheal extubation correlate with data obtained in stud-
ies by Dupont [22, 23], namely: «Emergence time for
eye opening was 7.2 (4.8) min for desflurane, 13.7 (8.6)
min for sevoflurane and 14.3 (11.0) min for isoflurane
(P<0.0001 for the desflurane group vs. the other two)».
The average time of tracheal extubation was 8.9 min-
utes compared to 18.0 and 16.2 minutes, respectively,
(P=0.0001, Fanelli [24]).

The water swallowing test is one of the early ac-
tivation tests used in studies. In our study, the test ex-
ecution time was minimal in the desflurane group,
which was also confirmed by McKay [25] (fig. 2).

One of the important results of the performed
study was that the time of the ICU stay was reduced
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Bpems Haxoxaenuss B OPUT 6b110 cHUKEHO B 2 pasa
10 CPaBHEHUIO C TPYIIIOH ceBodrypana. ITO Ype3BhI-
YaflHO BaXXHO JJsI TPOMUIAKTUKU Pa3TUTHBIX
MOCJIEOTIEPAITMOHHBIX OCTOXXHEHUH 1, B YaCTHOCTH,
KOTHUTUBHBIX HAPYIIEHWI W PA3BUTHS AeJTUPUO3-
HBIX COCTOSTHUH, 4TO MOATBEpIKAacTCs B paboTax
Heavner [26], Juvin [23, 27], De Hert [28-30].

OcobeHHoe 3HAYeHUE PaHHSAS aKTHBU3AIMS
UMeEET Y TIOJKUIIBIX TIAIIMEHTOB ¢ M30BITOYHON MacCoii
tena (MUMT>35), KOTOPBIX B HallleM HCCJeI0BaHue
6bL10 14 yenoBek. YunuThiBasd U30bITOYHBIN BEC, Y JaH-
HBIX TAIMEHTOB 60Jiee BBICOKUE PUCKU Pa3BUTHS
MOCJIEOTIEPAITMOHHBIX OCJIOKHEHMI, TAKIX KaK BHYT-
pubOIbHUYHAS THEBMOHMSI, TPOMOO3 IJIyOOKUX BEH,
sambosueckue ocaoxkuenust. [Ipenmytectsa gecd-
JIIOPAHOBOI aHECTE3UH y ATOU KaTeropuu OOJbHBIX
3aKJII04YaoTCss B OoJiee paHHEM BOCCTAHOBJICHUM
cozHanust, GoJsee GBLICTPOiT BOBMOKHOCTH BEPTHKAIU-
3aIl1H, a TAaK)Ke OTCYTCTBUEM CeaTUBHOTO achdeKTa B
paHHeM IMOCJIeoepalnoHHOM Tepuose. B cBsasu ¢
HEeGOJIBIITNM KOJTMYECTBOM TAKHX MAIUEHTOB B HAIIEM
MCCJIETOBAHNY MBI HE MOJKEM TIPUBECTU CTATUCTHYE-
CKUX JIAHHBIX, HO YeTKasl MOJIOKUTETbHAST TeHIEHITUST
B 9TOM OTHOIIIEHUU NIPH NechIyPaHOBOI aHeCTe3nn
MPOCJEKUBAETCS. DTU OPUEHTUPOBOYHBIE ITAHHBIE
coryacyiorcsa ¢ wuccaenoBanmeM Strum [31], De
Baerdemaeker [32], La Colla [33], Juvin [23, 27].

B He3aBUCHMOCTH OT I'PYTITBI MAIUEHTOB HAU-
GoJibllice  BHUMAHWME WHTPAOTIECPAIIMOHHO Y/ICJISAIIH
MOJIIEP’KAHNIO a/IeKBATHON Mepdy3uny TOJIOBHOTO
Mo3Ta (CTabUIBHOCTH TEMOJMHAMUKH, JIOTITLIEPOTPa-
dbusg, nepebdpanbaas okcumerpus). CTabUIbHOCTH
TeMOJIMHAMUKH JIJIsI TIOKUJIBIX OOJIBHBIX C PACIIPO-
CTPaHEHHBIM ATEPOCKIIEPO30M OYEHB BAKHA, TOCKOJIb-
Ky ajiekBaTHasl rmepdysus TOJTOBHOTO MO3Ta HA BCEX
aTarax orepannu, i B TOM YHCJIe U BO BPeMsI TTepesKa-
THSI COHHO¥T apTEPUN CITOCOOCTBYET CHUKEHUTO PUCKA
Pa3BUTHS HEBPOJIOTUYECKNX OCJIOKHEHUH [34], KOoTO-
pBI€ B CBOIO OYe€PEZb BO MHOTOM JIMMHUTHUPYIOT BO3-
MOJKHOCTb HaYaJia paHHEel aKTUBU3AIIUNY TTAIUEHTA.

B nannoMm mcciieloBaHUM TIPY MCIIOTH30BAHIT
aHecTeTHKOB B KoHIleHTpaiusax 10 1 MAK B o6enx
TPYIIIAX MBI HE BBISBUJIM BBIPAKEHHBIX T€MOJMHAMU-
yecKkuX Hapymenuit. OfIHAKO cjieflyeT OTMETUTD, UYTO
IIPY MTOBBITIEHUY KOHIIEHTPAIIH B/IBIXaeMOTO aHecTe-
tnka 1o 1,3 MAK, 6osee ctabuiabHble reMOUHAMU-
YecKue ToKaszaTeau ObLIN B TPYIITIE, T/Ie UCIOTb30-
Basicst ceBodopan. /151 KOPPEKIUU THIIOTEH3UN
UCTIOJB30BAN HOPAAPEHATUH B HEGOJBIINX 032X
(50-150 ur/kr/mun). Yactora 1 IpuMeHEHHBIE 03B
CUMITATOMUMETHKOB B 06EHX IPYINAaX 3HAYNMO He
oranyanach (85% B rpynie ceBoduiopana, 80% B
rpyrrie jecgJiopaHa).

CuetyeT mMomyepKHYTh, YTO TaKUe IMpernaparsl
Kak siecarypan u ceBodrypan 06eCIeunBaiOT reMo-
IMHAMUYECKYIO cTabuibHocTh [28—30, 35, 36].

[lecatyparnuio y marueHToB TI0CJIe aHECTE3UH
BO BPeM:I TIePEKTAIBIBAHII Yallle BCTPEYaIn B IPYIIIe
ceBohIIIOpata, a UMEHHO Y MAIIMEHTOB ¢ MOPOUIHBIM

by 2-fold compared to the sevoflurane group due to
the earlier activation of patients in the desflurane
group. This is extremely important for prevention of
various postoperative complications and, in particu-
lar, cognitive impairment and the development of
delirious conditions, as confirmed in the works of
Heavner [26], Juvin [23, 27], De Hert [28-30].

The early activation is of particular importance
in elderly patients with overweight (BW1>35); in our
study, there were 14 such patients. Taking into ac-
count the overweight, these patients were at a higher
risk of postoperative complications, such as nosoco-
mial pneumonia, deep vein thrombosis, and embolic
complications. The advantages of desflurane anesthe-
sia in this category of patients include earlier recovery
of consciousness, faster possibility of verticalization,
as well as the absence of sedative effect in the early
postoperative period. Due to the small number of such
patients in our study, we can not provide statistical
data, but a clear positive trend with desflurane-based
anesthesia can be seen. These approximate data are
consistent with studies of Strum [31], De Baerde-
maeker [32], La Colla [33], Juvin [23, 27].

Regardless of the group of patients, the greatest
attention was paid to the maintenance of adequate
cerebral perfusion (hemodynamic stability, dopplerog-
raphy, cerebral oximetry). Hemodynamic stability is
very important for elderly patients with advanced ath-
erosclerosis, since adequate cerebral perfusion at all
stages of surgery, including carotid artery clamping,
helps to reduce the risk of neurological complications
[34], which in turn largely limit the possibility of early
patient's activation.

In this study, we did not observe any significant
hemodynamic disorders when using anesthetics at
concentrations up to 1 MAC in both groups. However,
it should be noted that with an increase in the concen-
tration of the inhaled anesthetic up to 1.3 MAC, more
stable hemodynamic parameters were in the sevoflu-
rane group. Small doses of norepinephrine were used
to correct hypotension (50—150 ng/kg/min). The fre-
quency of dosing and doses of sympathomimetics in
both groups did not differ significantly (85% in the
sevoflurane group, 80 % in the desflurane group)

It should be emphasized that such drugs as des-
flurane and sevoflurane provide hemodynamic sta-
bility [28-30, 35, 36].

Desaturation in patients after anesthesia and
during shifting was more common in the sevoflurane
group, namely in patients with morbid obesity. Appar-
ently, this is due to its greater lipophilicity compared
to desflurane. In the desflurane group, there was only
one case of desaturation in a patient with BWI>35.
Similar results were obtained in studies of Strum [31]
and Juvin [23, 26].

The modified Aldrete scale allows to perform in-
tegral assessment of patients based on the known clin-
ical signs during their transfer from the operating
room. When assessing patients using this scale, the
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oxupenvieM. [1o BUANMOMY, 3TO CBA3aHO € €ro H0JIb-
1reit, ueM y jiecchiriopana, munoguibHOCThIO. B rpytme
necuriopata 6T TOBLKO OJIMH CJYYail ecaTyparum
y narenTta ¢ UMT>35. Cxoibie pe3ysIsraThl Oy -
YeHbl B uccaenoBanugx Strum|[32], Juvin [23, 26].

MomudurmpoBanHas mkana Abapere MO3BOJISIET
MIPOU3BECTU MHTETPATBHYTO OI[EHKY COCTOSTHUST TIAIFEH-
TOB ITPU TIEPEBOJIC M3 OTIEPAIIMOHHON 1O OOIIEH3BECT-
HBIM KJIMHUYeCKIM TTpr3Hakam. [Ipu orienke nanueHToB
TI0 HTOI TITKaJIE KOJTMYECTBO OaJIJIOB B IPyTIIe Aechmypa-
Ha 6b1T0 GOITBIIIE, YEM B TPYIINE CeBO(IIypaHa.

[Tpu onenke nmanuenToB 1o mkanxe RAAS cre-
IyeT OTMETHUTB, UTO B TPyIIIie feciopaHa marneHTsl
GbICTpee «BO3BPAIIAIOTCSA» K HMCXOAHOMY YPOBHIO
GOJIPOBCTBOBAHNS, YeM B TpyTITie ceBodriopana. ITo
MO3BOJISIET TIPOBOIUTD H0Jiee YBEPEHHYTO U OCO3HAH-
HYIO CAMUM NAI[MEeHTOM aKTUBH3AIUIO, YTO CAMO 110
cebe SABIACTCS MOJOKUTETBHBIM IMOIHOHATBHBIM
akTopom.

3akjaoyeHue

Amnecresust ¢ ucnosib3oBanueM jechiopana ooe-
crieurBaet GoJiee ObICTPOE B CpaBHEHUH ¢ ceBOdIIypa-
HOM MTPOOYIKICHNE W AKTUBU3AIMIO TIOKUIIBIX MAIlU-
€HTOB II0CJIe KapOTHUIHOHM 9HAAPTEPIKTOMHUH, YTO
MO3BOJISIET B GOJIBIIIEH CTENEH OCYIECTBIATH TPOTO-
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number of points in the desflurane group was higher
than that in the sevoflurane group.

When assessing patients using the RAAS scale,
it should be noted that in the desflurane group, pa-
tients return to the baseline level of wakefulness faster
than in the sevoflurane group. This allows to perform
a more confident and conscious patient's activation,
which itself is a positive emotional factor.

Conclusion

Desflurane-based anesthesia provides faster
awakening and activation of elderly patients after
carotid endarterectomy than the sevoflurane-based
one, which allows to implement the fast-track recov-
ery protocol to a greater extent. In addition, the des-
flurane-based anesthesia within the concentration
range of up to 1.3 MAC is characterized by excellent
manageability and less negative impact on the hemo-
dynamics.

KOJI yCKOPEHHOTO BbI3ZIopoBIeHus. Kpome Toro, ame-
cTe3us Ha OCHOBe Jieciiopana 00JIaaeT OTIMIHON
YHpaBaAE€MOCTbIO, MEHBIINM OTPUIATEJIbHBIM BJINA-
HUEM Ha TeMOANHAMUKY (B KOPUIOPE KOHIIEHTPAIIHN
1o 1,3 MAK).
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