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B 0630pe 060011eH MUPOBOIT OITBIT HCIOJIB30BAHNST PA3JINYHbBIX BUIOB AHECTE3UH ITPU XUPYPIrUYECKOM JICUCHUN
HOpaKeHUsI COHHBIX apTePHil. AHECTE3MOJIOrnYecKoe obecedeHne onepariii Ha KapoTHIHOM GacceliHe BRIOYaeT
B cebs1 pa3simyHble BU/IbI 001Ieil 1 KOMOHHUPOBaHHON anecTesun. OT/e/bHBIM HAIIPABJICHUEM B XUPYPIHU COHHBIX
apTepuil sIBJIsIeTCsT pernoHapHasi anecTesusi. B pabore mpeictaBJieHbl IPENMYIIECTBA M HEOCTATKH KasK/[0T0 U3 Me-
TO/10B 06e360MBatus. B cOBpeMEHHOIT JinTeparype NpoeMOHCTPHPOBAHO TIPEBOCXOJICTBO PErHOHAPHOI aHeCTe3UH
110 CJIELYIONINM MapaMeTpam: 9KoHoMuueckast adEeKTHBHOCTD, PEAKOCTb UCIOIb30BAHNS BPEMEHHOTO BHYTPEHHETO
HIYHTA, BO3MOKHOCTD ITOCTOSTHHOTO KOHTPOJIS 32 HEBPOJIOTMYECKUM CTAaTyCOM HallMeHTa B TeyeHue BCel oneparny,
CHIDKEHHUE YaCTOTBI HEBPOJIOTHYECKUX U KAPANATBHBIX OCT0KHEHNI. [TopoOHO OMrcaHbl OCJI0KHEHNST PErHOHAPHOIT
AHECTE3UU U CIIOCOObI UX KOPPEKITHH.

Jlo cuX TI0p He CYIMIECTBYET €IMHOTO MHEHHSI OTHOCUTEIFHO BEIOOPA ONITUMATIBHOTO BU/IA AHECTE3UH TIPH BBITIOJ-
HEHUU KapOTH/IHOM 9HAPTEPIKTOMUH, 4TO TOBOPUT O HEOOXOAMMOCTH ITPOBECHUS JAbHEHTINX KPYTHOMACITA0-
HBIX PAHIOMU3NPOBAHHBIX UCCIE0BAHUII.

Kmiouesvie ciosa: amepockiepos; Cmenos COHHbIX apmepuil; Kapomuonast IHOAPMEPIKMOMUSL; PELUOHAPHAS aHe-
cme3ust, KOMOUHUPOBAHHAS AHECE3Us]

The article summarizes the international experience of using different types of anesthesia for the surgical treat-
ment of carotid artery lesions. The anesthesiology support of surgery on the carotid basin includes general and com-
bined anesthesia of various types. The regional anesthesia is a separate field in the carotid surgery. The paper presents
the advantages and disadvantages of each anesthetic technique. The recent publications show the superiority of re-
gional anesthesia in terms of its cost-effectiveness, less frequent use of temporary intraluminal shunt, the possibility
to constant monitoring of patient’s neurological status throughout the operation, and lower incidence of neurologic
and cardiac complications. Complications of the regional anesthesia and the methods of their correction are described
in detail. There is still no consensus about the choice of the optimal type of anesthesia for carotid endarterectomy,
hence further large-scale randomized trials are needed.

Keywords: atherosclerosis; carotid stenosis; carotid endarterectomy; regional anesthesia; combined anesthesia

DOI:10.15360/1813-9779-2018-6-95-113

BBeneunne

IDdexTUBHOCTD 1 GE30IIaCHOCTh KaPOTHIHOMN
angaprepakromuu (K23) B mepBUYHOIT 1 BTOPUYHOM
XUPYPrUYeCKOll  MPOPUIAKTUKE  HUIIEMUYECKOTO

Introduction

The efficiency and safety of the carotid en-
darterectomy (CEA) in primary and secondary surgi-
cal prophylaxis of ischemic strokes in patients with
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MHCYJIBTA Y MAIMEHTOB CO CTEHO3aMU BHYTPEHHei
counoii aprepuu (BCA) jokazarna MHOrOUUCIEHHBIMU
U PaHJOMHU3UPOBAHHBIMU HucciaenoBanusivu [1-3].
[TposeMoHCTPUPOBAHO TPEUMYIIIECTBO XUPYPTUUe-
CKOTO JIeUeHUsI HAJl OTITUMAJIbHON MeINKaMEHTO3HOI
Tepanueil (AaHTUTUTIEPTEH3UBHAS U aHTHATPEraHTHAS
Tepanusi, Ha3HaYeHe CTATUHOB ¥ TMII0X0JIeCTEPUHO-
Basl ieTa, 0TKa3 OT KypeHHsl U aJIkoroJst) [4, 5].

Hauwnas ¢ cepeunnl 1950-x rogos, K93 tpa-
JAUIMOHHO BBITIOJIHSAIACE MO 00mel aHecTesueii
(OA); B mambreiinem, ¢ 1970-x, 11g obecriedenns ame-
CTE3UOJIOTHYECKOTO TIOCOOUSI Y TIAIUEHTOB ¢ BLICOKUM
XUPYPrUYecKUM PUCKOM Oblia pazpaboTaHa U BHEJ-
pena peruonapuas anecresusi (PA), koropast crama
Hacrosiei ansrepaaruBoii st OA [6—10]. B nacros-
Iee BpeMsi OCHOBHBIMHU HAIIPABJIECHUSIMU B BBIOOpPE
006€300JTMBaHVISI TIPH OTIEPAIUSIX HA COHHBIX apTEPHSIX
SABAAIOTCS: 001I1ast aHeCTe3sl, peruoHapHas aHecTe-
31, a Takxke KoMmOumHmposanHas anecresus (KA),
aBJigioniasics ux coueranvem [11-13].

B kimnuveckoil mpakTuke, B 3aBUCUMOCTU OT
KOHKPETHOH KJIMHUYECKOW CUTYaIluu, TPEANOYTEH it
U BO3MOKHOCTEH JIeueOHOTO YUPEsKAeHNS, BBIGOD aHe-
CTe3WH, KaK MPABUJIO, OINPEIESeTCs KOJIETUATIbHO
TPYIIIION CIIENUATNCTOB (AHECTE3UOIIOT, XUPYPT, HEBPO-
JIOT, Kap/IMOJIOT ), U coriacyercs ¢ narentom [ 14—16].

[onsa PA B obuieil cTpykrype 06e30011Banus
npu K93 kosebaercst ot 6 10 74%, B HEKOTOPHIX K-
HUKax 10x01s 10 99% — Ttakoil 6osbiioil pasbpoc
0OBSICHSIETCST BO MHOTOM TIPEIIOYTEHUSIMU KJINHUK U
UX TEXHUYECKOi ocHamenHocTwio [7, 15, 17—19].

[IpoBenennblie MHOTOUKCIEHHBIE UCCIEI0BAHMS
BCe ellle He [ OMHO3HAYHOTO OTBETA HA BOIPOC —
KaKoil U3 BBINIETIEPEUUCTEHHBIX METO0B 0b6Ja1aeT
HEeoCIIOpUMbIMHU TTpenMytiectBamu [20—24]. Paborsr
U CTaThU YKa3bIBAIOT KAK HA IPEUMYIIIECTBA, TAK 1 HA
HEIOCTATKU KayK/I0TO U3 METOIOB 06€360IMBAHUS TIPH
K237, 23, 25, 26].

OcnoubiMu ipenmytiiectBamu OA, 110 TaHHBIM
JINTEPATYPHI, SIBJISIOTCS: HETIOABIKHOCTD MAI[UEHTA,
CHUKEHIE MeTaboIn3Ma KIETOK TOJOBHOTO MO3Ta 1
€T0 3aIKUTa BO BPEMST UIIIEMUH, /IeKBATHBIN KOHTPOJIb
3a TPOXOIUMOCTBIO [IBIXaTeTbHbIX MyTell, QyHKIINei
BHEIITHETO [[BIXaHW U KOHIIEHTPAINell yTrIeKucIoro
rasa, CHUJKeHMe PeaKlny Ha OTePAIMOHHBII CTpecc
[26—29]. TnaBubiM HemoctaTkoM OA, IO MHEHUIO
Unic-Stojanivic D. et al., aBasgercsa HeBO3MOKHOCTD
KOHTPOJIS 32 HEBPOJIOTMYECKUM CTATyCOM TIallueHTa
BO BpPeMsI orepaliny, oObACHSOMAs mo3Hee (JIUIIb
MoCJie OKOHYAHUST HAPKO03a) BbIsIBJIEHNE HEBPOJIOTH-
yeckoro nedwurura u ocaoxkuenuit [23]. Cpexu apy-
rux HegoctaTkoB OA oTMeyaroT HecTabuIbHOCTD
reMOJMHAMUKY (MHTPAOTIEPAIIIOHHbIE TUITOTEH3USI
uin peskue Kosebanus AJl; mocieomnepaiimoHHast
TUTIepTeH3usT), 1 GoJiee BBICOKYIO YACTOTY UCITOJIH30-
BaHWST BDEMEHHOTO BHYTPUIIPOCBETHOTO TITyHTa [26].

PA suriena MHOTHX TIPOOJIEM, XapaKTePHBIX JIJIs
obutero o6esbonmBanusa [30, 31]. TnasubiM npenmy-
mecTBOM PA sgBisieTcst BO3MOKHOCTD TTOCTOSTHHOTO

internal carotid artery (ICA) stenoses have been
proved by numerous randomized studies [1-3]. The
advantages of surgical treatment over optimal drug
therapy (antihypertensive and antiplatelet therapy,
statin prescription and hypocholesterolemic diet, ab-
stain from smoking and alcohol) have been demon-
strated [4, 5].

Since mid-1950s, CEA had traditionally been
performed under general anesthesia (GA); later, since
1970s, regional anesthesia (RA) was developed and in-
troduced into practice to provide an anesthetic aid for
the patients with high surgical risk, becoming a real al-
ternative to GA [6—10]. Currently, the main options of
anesthesia for the surgeries on carotid arteries include
general anesthesia, regional anesthesia, and combined
anesthesia (CA), combining the previous two [11-13].

In clinical practice, depending on the specific
clinical situation, the preferences and possibilities of
the healthcare institution, the choice of anesthesia is
usually determined collectively by a group of experts
(i.e. anesthesiologist, surgeon, neurologist, cardiolo-
gist), and patient’s consent is obtained [14—16].

The percentage of RA in the overall structure of
anesthesia for CEA varies from 6 to 74%, reaching 99%
in some clinics, with such a wide spread in many respects
explained by the preferences by clinics and the availabil-
ity of sophisticated technical equipment [7, 15, 17—19].

The numerous studies have not yet given a definite
answer to the question: which of the above methods has
indisputable advantages for patients [20—24]. Published
studies demonstrate both advantages and disadvantages
of each type of anesthesia for CEA [7, 23, 25, 26].

The main advantages of GA, according to publi-
cations, include patient immobility, reduction of brain
cell metabolism and its protection from ischemia, ad-
equate control of airway patency, of the respiratory
function and carbon dioxide concentration, as well as
reduced response to operational stress [26—29]. The
main disadvantage of GA, according to Unic-Sto-
janivic D. et al., is the inability to monitor the patient’s
neurological status during surgery, which explained a
delayed (only after the narcosis) diagnosis of neuro-
logical deficits and complications [23]. Other GA de-
fects include hemodynamic instability (intraoperative
hypotension or sudden blood pressure fluctuations,
postoperative hypertension), and more frequent use of
temporary intraluminal shunt [26].

The RA lacks many problems, typical for GA [30,
31]. The main advantage of RA is the possibility to con-
stantly monitor patient's neurological status throughout
the procedure and in the early postoperative period, a
clinical evaluation of patient’s cognitive, verbal and
motor functions, i.e. to provide the so-called dynamic
neurological monitoring [20, 27, 32—34]. Lee J. et al.
(2016) performed the so-called «awake test» while op-
erating under RA, five minutes prior to ICA clamping;
the test included assessing patient's speech, squeezing the
rubber ball with the contralateral hand, and the con-
tralateral big toe movement; the test was repeated im-
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KOHTPOJISI 32 HEBPOJIOTUYECKUM CTATYCOM TAIIUEHTA B
TedeHUe BCell ONEpaluy U B PaHHeEM IIOCJIeolepa-
IMOHHOM TIepUoJie, KIMHIYEeCKas OIleHKa ero KOTHH-
TUBHBIX, BePOAJIBHBIX M IBUTATEJIbHBIX (DYHKITNI, T.e.
TaK Ha3bIBAEMbIIl TUHAMUYECKIIT HEBPOJIOTUIECKUIT
monuropunr [20, 27, 32—34]. Lee J. et al. (2016), ome-
pupyst nox PA, 3a 5 munyr go mnepexkarus BCA
BBITIOJTHSIJIN TaK HasbiBaeMbIil «<awake test», BKIIIO-
YAIOIIUIi OI[EHKY PeYN TAIUeHTa, CKUMAHWS PE3NHO-
BOTO MSTYMKA KOHTPAJIATEPAJIBHON KICTHIO U JIBUIKE-
HUsT GOJIBIIOTO MaJIblla KOHTPAJIATEPAIBHON CTOIIBI;
TEeCT TOBTOPSIJIN TOTYAC Ke rocJie nepeskarust BCA u
Jiajiee ¢ MEPUOUYHOCTHIO B 5 MUHYT Ha IPOTKEHUN
BCero Imepuoja Kpocc-kiaamiara [35]. Juxamude-
CKUIl HEIIPOMOHUTOPHHT TI03BOJISIET OIIEHUTH COXPaH-
HOCTb BBICIIUX KOPKOBBIX (DYHKITHI U a/IeKBATHOCTb
KOJIJIATEPAJIILHOTO KPOBOTOKA BO BPEMSI TTE€PEKATHUS
BCA, a B cityuae mosijienust HEBPOJIOTUUECKON CUMII-
TOMaTHKK 0becTieunBaeT 6pICTPOE BBISIBJIEHUE 1epeb-
panbHol uiemun [33, 34].

Emte oxnum BaxkubiM 1peumyiiiectBoM PA, 110
MHEHUIO Psi/ia ABTOPOB, SIBJISIETCS COKPAIIleHUe YacTo-
ThI NPUMEHEHUsS BPEMEHHOTO BHYTPEHHETO IIYHTa
(BBII), ncrosib3oBanme KOTOPOTO MOXKET COIMTPOBOIK-
JaThCs 3% UIIEMUYECKUX OCIOKHEHT. OCHOBHBIMU
OPUYUHAMU UIIEMUYECKUX OCJIOKHEHWIT SIBJISTIOTCS
noBpexaenue nryntoM wHTEMbI BCA, nuccexius
BCA, smb01s (pparMeHTaMi aTePOCKIEPOTUYECKOI
Oaamky, TpoMO0sMOOIM, BO3AYLIHAS dMOOJIUSI,
OKKJIIO3UST IIIYHTA, a camMo ucnosab3oBanue BBIII
MOJKET BBICTYTIaTh KaK npryarHa Tpom603a BCA B pan-
HEM TI0CJIEOTIePAIIIOHHOM ME€PHUOJIe U MPUBOIUTH K
mo3/THUM pecteno3am aprepuu [12, 23, 33, 34, 36]. T1o
nanubiM Bourke V. C. et al. (2016), BuyTpeHnuii urysr
SIBJISIETCST 3HAUNMBIM HE3aBUCUMBIM (DaKTOPOM PHCKA
Pa3BUTHUS HOBBIX UIEMUYECKUX COOBITHH (TIO IAHHBIM
MPT ronouoro mosra) [37]. C apyroii cTOpoHBI,
AbuRahma A. F. et al., npoananusuposas mureparypy
B PubMed u Medline mo 2010 r., moxcynTasu, 4To
pytunnoe wucnosb3oBanue BBIII Bo Bpemsa K33
COIIPOBOKIAETCS MEHBINEN YaCTOTOW Tiepuoriepa-
ruonnoro uucysabra (1,4%), 4eM 1Ipu 0TKaze OT €ro
nprMeHeHust Bo BpeMst onepaiiu (2%) [38]. Bellosta
R. et al. (2006) achexTHBHO KCITOIB30BAJI PYTHHHOE
mynTtupoBanue BCA B 99,4% caydyaeB ¢ dacToroii
ocoxuenuii meree 2% [39]. Lobo M. et al. (2015)
BBISIBUJIM, UTO IOCTOBEPHO PeKe BHYTPEHHUH HIYHT
HCIIOJIb30BaJICSA B TpyIine manuenToB ¢ PA (n=540,
BBIII y 3%, p<0,05) B cpaBHEHUU ¢ KOTOPTOii GOJIB-
HBIX, ortepupoBaHHbIx o1 OA (n=197, BBIIl y 14%)
[18]. Yactrora npumenenns BBIII mpu orreparusix nogy
PA 3HaunTtesbpHO HUXKe 1 Kosebaercs oT 2,4 no 13%
[18, 35, 37, 40—44]. IIpu onepanusax mox OA Kolkert
JLPetal. (2017) pexomenyior ycranasiusath BBIII
IPU BeJINYKUHE PETPOTPATHOTO CPEHETO JAABJIEHUS B
BCA nnmxe 40 MM pr. cT. [45]. Heo6X0auMO IIOMHUTS,
YTO MPeIETHHO OMYCTUMAsT BETUYNHA PETPOTPATHOTO
cpentero aasienust B BCA, obecrieunBaionias ajex-
BaTHOCTB KOJIJIATEPAJIBHOTO KPOBOTOKA — 25 MM PT.

mediately after ICA clamping and then at five-minute
intervals throughout the entire cross-clamp period [35].
The dynamic neurological monitoring allows assessing
the safety of higher cortical functions and the adequacy
of collateral blood flow during ICA clamping, and it also
provides rapid detection of cerebral ischemia in the case
of neurologic symptoms [33, 34].

A less frequent use of temporary intraluminal
shunt is another important advantage of RA, accord-
ing to some authors; its use can cause 5% of ischemic
complications. The main causes of ischemic complica-
tions including ICA intima damage with shunt, ICA
dissection, embolism with fragments of an atheroscle-
rotic plaque, thromboembolism, air embolism, shunt
occlusion; the shunt usage as such can cause the ICA
thrombosis in the early postoperative period and lead
to late artery restenosis [12, 23, 33, 34, 36]. According
to Bourke V. C. et al. (2016), the internal shunt is a
significant independent risk factor for the develop-
ment of new ischemic events (by brain MRI) [37]. On
the other hand, following the analysis of the PubMed
and Medline publications up to 2010, AbuRahma A. F.
et al. concluded that the routine use of shunt during
CEA was associated with a lower rate of perioperative
stroke (1.4%) than when it was discontinued during
surgery (2%) [38]. Bellosta R. et al. (2006) effectively
used routine ICA shunting in 99.4% of cases with the
complication rate of less than 2% [39]. Lobo M. et al.
(2015) found out that shunts have been significantly
less used in the group of patients operated under RA
(n=540, shunt was used in 3% of cases, P<0.05) com-
paring to the patient population operated under GA
(n=197, shunt was used in 14% of cases) [18]. The fre-
quency of the shunt use in surgeries under RA is much
lower and varies from 2.4% to 13% [18, 35, 37, 40—44].
In surgeries under GA, Kolkert J.L.P. et al. (2017) rec-
ommend inserting a shunt at the retrograde mean pres-
sure in ICA below 40 mmHg [45]. It should be
remembered that the maximum permissible value of
the retrograde mean pressure in the ICA, which en-
sures the adequacy of collateral blood flow, is 25 mmHg
[10]. In operations under RA, development of the cere-
bral ischemia symptoms is the main indication for in-
serting a shunt [33, 34]. However, patients developing
negative neurological symptoms requiring shunting,
have a high risk of perioperative stroke and death [46].

Other advantages of RA include preserved au-
toregulation of the cerebral blood flow, stability of
central hemodynamics (the absence of significant
blood pressure fluctuations during surgery and in the
early postoperative period), less need for vasopressor
and volemic support, rare cardiorespiratory complica-
tions, the absence of pain syndrome within the first 6-
8 hours after surgery, less need for narcotic analgesics
after surgery, and a shorter hospital stay [26, 27, 29,
31, 33, 34, 44, 47—49]. Demirel S. et al. (2016) has
shown that higher control over hemodynamics in RA,
including carotid sinus nerve blockade, is caused by
the depressed sensitivity of carotid baroreceptors due
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ct. [10]. IIpu oneparnusax mox PA ocHoBHBIM TIOKa3a-
HUEM JIJisI YCTAHOBKU IIIYHTA SIBJISIETCS IOSIBJIEHIE
KJMHUKY nepebpanbhoii umemun [33, 34]. Onnako
HAIMEeHThl, Y KOTOPBIX MOSIBIJIACH OTPUIATEJbHAs
HEBPOJIOTHYECKAsE CUMIITOMATUKA, TTOTPeGOoBaBIIast
ycranoBku BBIII, nmeioT BbICOKUIT PUCK Pa3BUTHS
MIEPUOTIEPAIIMOHHOTO NHCYJIbTa U CMePTH [46].

B kauectse apyrux npenmyiiects PA ykasbi-
BAIOTCSl CJIE/IYIONUE: COXPAHEHUE AyTOPeryJisiuu
MO3rOBOTO KPOBOTOKA, CTAOUIBHOCTD IIEHTPAIBHOI
reMOIMHAMUKHU (OTCYTCTBUE 3HAYUMBIX KOJeGaHuii
apTePUAIIbHOTO JIABJIEHNSI BO BPEMs OIepalluu U B
paHHEM IIOCJTIEeOIePAIMOHHOM IEPHUOJE), MEHbIIast
noTpe6HOCTh B Ba3ONPECCOPHON U BOJEMHUUYECKOIT
HOJ/IEPKKE, MEHbIIIEe YHCJI0 KaPAUOPECTIUPATOPHBIX
OCJIOKHEHHUIT, OTCYTCTBHE HOIEBOTO CHHIPOMA B TeUe-
HUe 1epBeiX 6—8 yacoB IocJie onepanuu, MeHbInast
HOTPEGHOCTh B HAPKOTUYECKUX aHATBIETHKAX MOCJIE
ollepanyy U COKpalleHre CPOKOB TOCIIUTAIU3AINN
[26, 27,29, 31, 33, 34, 44, 47—49]. ITo muenuio Demirel
S. et al. (2016), Gosee ynpasisgemas reMoAMHAMUKA
npu PA, Briiouaionieii 6J0Kagy HepBa KapOTUIHOTO
cuHyca, 06y CIOBIEHA YTHETEHUEM Yy BCTBUTEIBHOCTH
KapoOTHIHBIX OapopenenTopoB Ha ¢oHe ux XuMuie-
ckoii rerepsanyn [50]. CoorBercrBenno, Hoefer J. et
al. (2015) paccmarpusaior PA kak apdexTuBHyio u
6€e301acHyI0 METOAUKY 00e300J1uBaHNUs IIPU Ollepa-
11X HA COHHBIX apTepusx [30].

Ente omaum mpeumyiiectBom PA mepen OA,
Schechter M. A. et al. (2012), ykasbiBaioT Ha 10CTO-
BepHO MeHbIee Bpemst onieparuu (99+36 MmunyT ripo-
tuB 119+53 munytel, p<0,0001) u Bpems anecte3nn
(52+29 munyThl tpoTuB 6437 MunyTh, p<0,0001)
[51]. TamwenTsl ocsie PA 1ocTOBEpHO Yallle BHIITCHI-
BaJIUCh Ha CIeAyIOmnii enb nocie K93 (77% npotus
64,4%, p<0,0001) [51].

Kpowme Toro, B psijie paboT IpoieMOHCTPUPOBa-
HbI 9KOHOMMUecKkue penmytiectBa PA nepen OA nipu
omneparusix Ha BCA [12, 52—-54]. Ha ocrHoBanuu ana-
JI3a XUPypruyeckoro jgevenus 346 nanuenton Siu A.
et al. (2016), cpaBuus pesyasratel K93 mog PA u OA,
clleJlaiv CJIeNyIolie BhIBOABI: PA sKOHOMUYECKH
6ouee nenecoobpasta (PA — $7122; OA — $10140),
COKpAII[aeT BPeMsI OTIePATHBHOTO BMENIaTeJbCTBA U
cpoku rocrimraiausanuu [52]. Iauenram, orepupo-
BauHbiM 0/ OA, yaiie TpeboBasock HabJIOCHUE B
YCJIOBUSIX OT/leieHus peanumaiuu. [1o muenmio aBro-
pos, PA saBisiercst Hanbosiee axoHoMu4YecKd ahdek-
TUBHBIM U ONITIMAJIbHBIM METO/IOM aHECTE3N0JI0TnYe-
ckoro mocobust [12, 52]. Vsyuus sKOHOMHUYECKYIO
COCTaBJIAIONTYI0 aHecTe3nun 11pu KO B uccienoBanuu
GALA, Gomes M. et al. (2010) Bbrasuin HeGOIBIIOE
MpeNMYyIIecTBO B huHAHCOBOM Iiiane y PA, 3akitio-
yaronteecs B skoHomun $250 na manuenra [55]. Ilo-
BUJIMMOMY, 9TO CBSI3aHO C OTCYTCTBUEM 3aTpPaT Ha
ob6uryio anecresuio. Schechter M. A. et al. (2012) noa-
CUUTAJNU, YTO TeXHWKa aHecteaun 1pu KII, He
BJMsier Ha obuime pesyibsratel K99, omnako PA
MOKET CHUKATh OOIIYI0 CTOMMOCTH JIEYEHUsT 110

to their chemical denervation [50]. Accordingly, Hoe-
fer J. et al. (2015) consider RA as an effective and safe
type of anesthesia in surgeries on carotid arteries [30].
Schechter M.A. et al. (2012) indicate another ad-
vantage of RA over GA, i.e. the significantly shorter
surgery duration (9936 minutes versus 11953 min-
utes, P<0.0001) and anesthesia time (52+29 minutes
vs 64+37 minutes, P<0.0001) [51]. After RA, the pa-
tients were significantly more likely to be discharged
the day after CEA (77% vs 64.4%, P<0.0001) [51].
Besides, some studies show the economic advan-
tages of RA over GA for the carotid operations [12, 52—
54]. Based on the analysis of the surgical treatment of
346 patients, Siu A. et al. (2016) compared the results
of CEA under RA and GA and made the following con-
clusions: RA is more economically feasible (RA —
$7,122, GA — $10,140), it reduces the surgery and hos-
pitalization time [52]. The patients operated under GA
more frequently needed intensive care monitoring. Ac-
cording to the authors, RA is the most cost-effective and
optimal type of anesthesia [12, 52]. Having studied the
economic aspects of anesthesia for CEA in the GALA
trial, Gomes M. et al. (2010) demonstrated a slight fi-
nancial advantage of RA, allowing to save $250 per pa-
tient [55]. Apparently, it can be explained by the absence
of costs for general anesthesia. Schechter M. A. et al.
(2012) calculated that the anesthetic technique for CEA
does not affect the overall CEA results; however, RA
may reduce the overall treatment cost compared to GA
and CA. This is due to the following reasons: (1) the
total time of anesthesia using RA technique is usually
30 minutes shorter, (2) the time spent in a hospital after
the surgery can be reduced to one bed-day [51].
Among the disadvantages of RA, some authors
note the lack of the brain protection during ICA cross-
clamping, lack of reliable control of airway patency,
external respiration and carbon dioxide concentration,
the possibility of perioperative arterial hypertension,
higher operational stress level, and the forced position
of the patient during operation [26, 27, 30, 33, 34].
Indications for RA include the presence of em-
bologenic plaque in the operated ICA, the absence of
an ultrasound window for carrying out the TCD, se-
vere coronary artery disease, severe aortic and mitral
valve stenosis, low left ventricular ejection fraction,
cardiac rhythm and conduction disorders, respiratory
system diseases, as well as the patient's objecting to
general anesthesia [33, 34, 56]. Besides, according to
Kavakli A. S. et al (2015), RA is indicated most of all
for the patients with critical contralateral ICA steno-
sis, when it is especially important to assess the need
for placement of the internal shunt [12]. Interestingly,
in the paper of Dellaretti M. et al (2016), the degree
of contralateral ICA stenosis is worth noting: in pa-
tients operated under RA and intolerant to ICA
clamping, the average degree of contralateral artery
stenosis was 57.5%. On the other hand, among the
ICA-clamping-tolerant patients, the contralateral
stenosis degree was on average 27.8% [40].
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cpaBuenuio ¢ OA u KA. 9To cBs3ano co cienyonmmu
npuunHamu: 1) obiiee BpeMmst aHecresuu 1pu PA
00b1uHO Ha 30 MUHYT KOpoue, 2) BpeMst IpeOblBaHIId
B CTalMOHAPE MTOCJIE OTIEPAITIH MOKET OBITh COKpaIe-
Ho 10 1 koiiko-aust [51].

Cpenu neroctaTkoB PA psji aBTOPOB yKa3bIBAIOT
HA: OTCYTCTBUE 3aIUTHI TOJOBHOTO MO3Ta BO BpeMs
nepexxarust BCA, oTcyTcTBre Hale}KHOTO KOHTPOJIS 32
IPOXOAUMOCTBIO JIBIXaTEIbHBIX IIyTel, (yHKIMeit
BHEIITHETO JIBIXaHUsI ¥ KOHIEHTPAIUel YIIeKICI0ro
ra3a, BO3MOKHOCTb PA3BUTHSI IIEPUOTIEPAIIMOHHON apTe-
puaIbHOIT TUIIEPTEH3UH, GOJiee BBICOKUIT YPOBEHD Olle-
PAILMOHHOTO CTPECCa, & TAKIKE BBIHYKIEHHOE MOJIOKe-
HUe MaluenTa Bo Bpemst oneparuu [26, 27, 30, 33, 34].

[MokazanusimMu k PA sBasiores: Hamindue aM60-
JloreHHoi 6Jsitky B oniepupyemoit BCA, orcyTerBue
¥ 3-okna nuig nposenenust TK Y 311 Tsxesnoe opa-
JKeHHe KOPOHAPHOTO PYCJIa, BBIPAJKEHHBIE CTEHO3bI
A0PTAJIbHOTO ¥ MUTPAJIBHOTO KJIATIAHOB, HU3KAs hpak-
I¥st BBIOPOCA JIEBOTO JKEJYI0UKa, HAPYIIEHUS PUTMA
U IPOBOIMMOCTH CeP/IILa, 3a00JIeBaHUS JIBIXATEIbHON
CHCTEeMbI, OTKa3 MalieHTa oT obIeil anecresuu [33,
34, 56]. Kpome toro, no muenuio Kavakli A. S. et al.
(2015), PA nanbosee rokasaHa y IaieHTOB ¢ KpUTU-
YeCcKUM KOHTpajaTepayabHbIM cTeno3oM BCA, xorma
0COBEHHO BaKHO OIEHUTH HEOOXOMMOCTh YCTAHOBKH
BHyTpenHero myHTta [12]. nTepecubim daktoMm B
pabore Dellaretti M. et al. (2016), saBunach crenenb
KoHTpasaTepaibHoro crenoza BCA: y narnuenTos,
orepupoBaHHbIX 1071 PA 1 HETOJIEPAHTHBIX K TTepesKa-
tuto BCA cpejiHsis cTereHb KOHTpajlaTepaabHOTO CTe-
HO3a aprepun coctaBuia 57,5%. C apyroit cTOpOHbI,
cpean GOJNBHBIX TOJEPAHTHBIX K mHepeskatuio BCA
JIaHHAsT CTETEHb KOHTPAIATEPATIbHOTO CTeHO3a Oblia
B cpeaueM 27,8% [40].

[TporuBonokazanusamu k PA nipu orepanusax Ha
COHHBIX aPTEPUSIX SIBJISIOTCST: HEBO3MOKHOCTh CJIOBEC-
HOTO KOHTAKTa ¢ GOJIbHBIM, HEQJIEKBATHOCTD MAIlHEHTa,
KOHTpaJIaTepasIbHbI nape3 AuadparMaabHOTO UM BO3-
BPATHOTO HEPBA, HAPYIIEHNUST CBEPTHIBAHST KPOBU, OTKA3
nanuenTa ot PA [33, 34, 57]. Lee J. et al. (2016) ykasbi-
BAET, YTO BBICOKOE PACIIOJIO}KEHUE CTEHO3a COHHOI apTe-
pun (ypOBeHb BTOPOrO IIEHHOTO TO3BOHKA) TaK:Ke
siBaIsteTcst ipoTrBonokasanreM K PA [35]. Tlo muenuio
Bpayna 1. JI. (2009), cienyer usberarb ABYyCTOPOHHE!
GJIOKaJIbI MIEHHOTO CIUIETEHMs, T. K. CYIIECTBYET PUCK
6y10KazIbl 000MX AuadparMaIbHbIX HEpBOB [58].

Texnuka PA, xak mpaBuiio, BapbupyeT cpenu
Pa3HBIX aBTOPOB, U MOJKET TIPEACTABIATH COGON KOM-
OGUHAIIUIO MW OJUH U3 CJEAYIONUX KOMIOHEHTOB:
6JI0Kajla WIICUIATEPATBHOTO TIyOOKOTO IHEeiHOro
crierenust (1peBepTeOpabHOe MPOCTPAHCTBO, HA
yposhe C2—C4), 610Ka/1a NIICUIATEPATBHOTO II0BEPX-
HOCTHOTO IIIeIHOTO crijieTeHus (MOIKOKHAS KIeT4aT-
Ka BJIOJIb 3aJIHETO KPasi TPYIAMHO-KJIIOUUYHO-COCIIe-
BUIHON MBIIIIIbI), WM MPOMEKYTOYHAsT O0Kaja
(aHATIOTMYHOE TPOCTPAHCTBO MO MOBEPXHOCTHOMN
(dacuueii men Ha yposie C4 u Ha rrybuHe 0Koso 15
MM OT KOk ) [42, 58, 59—62]. Kpome Toro, xkesaTeib-

Contraindications for RA in surgeries on carotid
arteries include the impossibility to verbally contact
with the patient, patient’s incongruity, contralateral
phrenic nerve /recurrent laryngeal nerve palsy, blood
clotting disorders, patient's objection to the RA [33,
34, 57]. Lee J. et al. (2016) indicate that the high lo-
cation of carotid stenosis (level of the second cervical
vertebra) is also a contraindication for RA [35]. Ac-
cording to Brown D. L. (2009), two-sided cervical
plexus block should be avoided, as there is a risk of
both phrenic nerves blockade [58].

Different authors, generally, describe various RA
techniques which can combine one of the following
components: ipsilateral deep cervical plexus block
(prevertebral space, at C2—C4 level), ipsilateral super-
ficial cervical plexus block (subcutaneous tissue along
the posterior edge of the sternocleidomastoid muscle),
or an intermediate block (similar space under the su-
perficial cervical fascia at C4 level and at about 15 mm
depth from the skin) [42, 58—62]. As an addition, in-
traoperative carotid sinus nerve block, which does not
belong to the cervical plexus, but is a branch of the
glossopharyngeal nerve, is also desirable [50, 63, 64].

Cervical epidural anesthesia for CEA is ex-
tremely rarely used, since the developing bilateral
blockade of the cervical, brachial plexus, and upper
thoracic roots is dangerous due to the possible devel-
opment of such side effects as arterial hypotension,
bradycardia and respiratory disorders; besides, there
is a risk of such formidable complications as epidural
hematoma, high spinal block and damage to the cervi-
cal spinal cord [15, 32, 65]. This anesthesia is per-
formed at the C6—C7 level, the catheter is protruded
4 cm cranially, the 3 ml test dose of anesthetic (0.25%
bupivacaine solution or 0.75% ropivacaine solution)
is administered; in the absence of deterioration after 5
minutes, the remaining 7 ml of the solution is admin-
istered [32, 65].

The drug selection for regional anesthesia

Of the local anesthetics for the cervical plexus
block, aminoamides are used. As a rule, long acting
drugs (ropivacaine, levobupivacaine or bupivacaine)
are used in isolated form or in combination with an in-
termediate duration anesthetic (1-2% lidocaine) [58,
64, 66, 67]. Bupivacaine (0.5%) allows the surgical
anesthesia period of about 4 to 6 hours, and ropiva-
caine (0.75%) — 2 to 4 hours [58].

As an adjuvant, dexmedetomidine can be added
to the local anesthetic solution at 1 pg/kg (0.5—1.0 ml),
which shortens the onset time and prolongs the dura-
tion of the block to 12 hours [68, 69].

The regional anesthesia under ultrasound guid-
ance, according to several authors, has several advan-
tages compared to the blind injection technique
[70—73]. The superficial cervical plexus is defined as a
hypoechoic formation in the form of honeycombs, lying
laterally and deeper than the posterior margin of the
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Ha TaksKe WHTPAoTIepainoHHas GJI0Kaa HepBa Kapo-
TUJIHOTO CHHYCA, KOTOPBIIl HE OTHOCUTCS K IIEITHOMY
CILJIETEHUIO, A SIBJISIETCS BETBBIO SI3BIKOTJIOTOYHOTO
Hepsa [50, 63, 64].

[Tefinas snumypanbHas anecre3us s KO
UCIIOJIB3YeTCsT KpaliHe PeIKO, IIOCKOJIbKY Pa3BUBAIO-
ascst IBYCTOPOHHsIS GI0Ka/a MEeHOTo, TJIeYeBOro
CILIETEHUI U BEPXHUX TPYIHBIX KOPEIIKOB OMAcHa
pasButueM 1mo6ouHbIX 3h(HEKTOB — apTepuanbHON
TUTIOTEH3UH, GPaIMKAPAUN U HAPYIIIEHUH JbIXaHU;
KPOMe TOTO, UMEETCsI PUCK TAKUX 'PO3HBIX OCJIOKHE-
HUI KaK Iy pajibHAsI TeMAaTOMa, BBICOKHIT CTTHAJIb-
HBIIT GJIOK U TIOBPEKICHUE HIEHHOTO OT/IeJIa CITMHHOTO
mosra [15, 32, 65]. lannas atecre3usi BbIIIOJIHSIETCS
Ha ypoae C6—C7, kaTeTep 3aBOANTCS HA 4 CM KPAaHU-
aJIbHO, BBOAUTCS TecT-103a (3 mur) anecretunka (0,25%
pactBop 6yrmBakanna wiau 0,75% pacTBop porvsa-
KanHa); TPU OTCYTCTBUM YXY/IIEHUSI COCTOSHUS
HaIKreHTa 4epe3 d MUHYT BBOJSTCS OCTABIINECS 7 MJI
pacrtBopa [32, 65].

Br160p npenapara
ISl pETHOHAPHOM aHeCTe3U

13 MECTHBIX aHECTETUKOB JIJIst GJIOKa/IBI TIEHHOTO
CILIETEHUS UCTIOJIB3YIOTCST aMuHoamubl. Kak mpasu-
JI0, TIPUMEHSTIOTCS TIPENAPaThI IJTUTETbHOTO JeHCTBUS
(ponuBakauH, JeBOOYTUBAKAUH WK OYTIMBAKAWH) B
M30JIMPOBAHHOM BHUJI€ VJIU B COYETAHUY C AHECTETUKOM
cpenHeil IPOAOJEKUTETbHOCTH feiicTBust (1—2% nuio-
kaun) 58, 64, 66, 67]. Bynusakau (0,5%) mossoJisier
NMOOUTHCSA XUPYPIUYECKON aHECTE3UH JITUTETLHOCTHIO
okoJio 4—6 4, a pornmBakaud (0,75%) — miauresb-
HOCTBIO 2—4 1 [58].

B kauecTBe asipioBaHTa K PacTBOPY MECTHOTO
AHECTETHKA MOKET OBITh 106aBJICH IEKCMEIETOMUINH
B no3e 1 mkr/kr (0,5—1,0 MJ1), KOTOPBIN MTO3BOJUAT
YCKOPUTH BPEMs HACTYTIIIEHUsT OJIOKA/bI U YBEJTUYHUTH
ee MPOIOJKUTENBHOCTD /10 12 u [68, 69].

Pernonapnas anecrtesus 10 yJIbTPa3BYKOBOI
HaBUTAI[MEH, M0 JAHHBIM Psi/la aBTOPOB, obJagaeT
PSIZIOM TIPEVMYTIIECTB B CPABHEHUHU C TEXHUKON BBejIe-
nud Besenyio [70—73]. TloBepxHocTHOE 11eiHOE crie-
TEHWE ONPe/IeJISIETCST KaK THII0AXOTeHHOe 00pa3oBa-
HUeE B BUJIE MEIOBBIX COT, KOTOPOE JIEXKUT JIaTepaJIbHee
U Tory6Ke 3aIHET0 Kpast TPYAMHO-KIIOYHIHO-COCTIe-
BUIHOU MbITIITBI [32]. [Toniepeytibie OTPOCTKN BBITIISI-
ST KAK CUIIEPIXOTeHHbIE JIMHUHU, CO3/IAIONITIe AKYCTH-
yeckue TeHu nosaznu cebs [32]. st mpoMesKyTouHOoM
GJIOKa/IbI UTJIa BBOAWTCA Y 33/(HETO KPasi TPYAUHO-
KJIIOUNYHO-COCIIEBUIHON MBITIIIBI Ha ypoBHE Ouyp-
Kaluy o011eli COHHOoit aprepun [42]. YabsrpasByKkoBoit
KOHTPOJIb TI03BOJIIET GJIMBKO TIOIBECTU UTJIY B ILJIOC-
KOCTH JaTYMKa K Hapy:KHOI 0001049Ke 0011eii COHHOI
apTepuu U YBUIETh PACIIPOCTPAHEHUE PACTBOPA MeCT-
HOTO aHECTeTUKA B IPOCTPAHCTBE PSIOM C HEH B
dhopme nonymecsina [42, 67]. Kokofer A. et al. (2015)
MOKa3aJ, YTO TPHU TOYHOI JIOKAJTU3AIUU IIeHHOTO
CILJIETEHUST C TIOMOIIbIO Y 3-HABUTAIUU BO3MOKHO

sternocleidomastoid muscle [32]. The transverse
processes look like hyperechoic lines creating acoustic
shadows behind themselves [32]. For the intermediate
block, the needle is inserted at the posterior edge of the
sternocleidomastoid muscle at the level of bifurcation
of the common carotid artery [42]. The ultrasound
control makes it possible to introduce the needle in the
sensor plane close to the sheath of the common carotid
artery and thus to see the spread of the local anesthetic
solution in the space next to it in the form of a crescent
[42, 67]. Kokofer A. et al. (2015) showed that, with ac-
curate localization of the cervical plexus using ultra-
sound guidance, it is possible to use much lower
concentrations of solutions at the same volume
(0.375% ropivacaine instead of 0.75% in an amount of
20 ml) with the comparable clinical efficacy [66].

The results of ultrasound-guided RA are pre-
sented in the article by Madro P. et al. (2016). The ul-
trasound guidance allowed reducing the total volume
of the injected anesthetic, relieving pain as well as such
subjective complaints as hoarseness, cough, and diffi-
cult swallowing [72]. On the other hand, Alilet A. et
al. (2016) compared two groups of patients (7=86) op-
erated under RA (ropivacaine 0.475%): the group with
an intermediate block under ultrasound guidance and
the group with superficial cervical plexus block with-
out ultrasound navigation. In terms of the additional
use of lidocaine for analgesia, the conversion from RA
to GA, and the incidence of RA complications, both
groups did not show any advantages [70]. Leblanc L. et
al. state that, giving proper technical conditions, RA
under ultrasound guidance is a simple, reliable and safe
method of anesthesia [42].

Comparing the results of the combined (deep and
superficial) block under ultrasound guidance with in-
termediate cervical plexus block under ultrasound
guidance, Kavakli A. S. et al. (2016) obtained the fol-
lowing results: combined block under ultrasound guid-
ance was accompanied by the lower need for analgesia,
smaller scores on the pain visual analog scale and higher
patient’s satisfaction [71]. Hoefer G. et al. (2015)
demonstrated that RA under ultrasound guidance in
comparison with GA was accompanied by significantly
higher intraoperative arterial hypertension and heart
rate, as well as the significant increase in the cortisol
level in blood; the remaining hormones and markers
(metanephrine, normetanephrine, troponin I, creatinine
phosphokinase, pro-natriuretic N-terminal peptide B-
type) did not show any significant difference [30].

Individual tolerability of local anesthetics varies
widely [57]. It should be noted that long acting anes-
thetics, especially bupivacaine, are more cardio- and
cerebrotoxic than intermediate duration medications
[57, 60]. Systemic toxic reactions develop either be-
cause of an anesthetic overdose with the correct tech-
nique of its administration or because of the accidental
intravascular injection of even its small dose [57, 74,
75]. The CNS is usually more susceptible to local anes-
thetics than the cardiovascular system [60, 75]. Cere-
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MCIOJIb30BATh TOPA3/I0 MEHBIITIE KOHIICHTPAI[UHU pac-
TBOPOB 1pu oxuHakoBoM obbeme (0,375% porvsa-
kan Bmecto (,75% B kosmuectse 20 Mi1) ¢ corocTa-
BUMOI KITMHNYECKOH appekTruBHOCTHIO [66].

PesyapraTer npuMmenenusi PA moj yasTpasByko-
BBIM HaBeeHUeM MoKasaHbl B cratbe Madro P. et al.
(2016). Y3-KOHTPOJIb IO3BOJSI CHU3UTH OOIIMii
06beM BBOJIMMOTO aHECTETUKA, YMEHBIIUTH GOJIEBbIE
OIIYIEHNsT W Takue CyOBEKTHUBHBIC KaJOOBI Kak
OXPUILJIOCTD, KallleJb U 3aTPy/HEHHE TIPU TJIOTaHUN
[72]. C mpyroii croponsl, B pabore Alilet A. et al. (2016)
CPaBHUBAJIUCH JIBE TPYIIIBI MarirenToB (n=86), onepu-
poBanubix moj PA (ponuBakawu 0,475%): rpytia
GOJIBHBIX € IIPOMEKYTOUHON O10Kamo0ii mog Y 3-Hase-
JIEHUeM U TPyTIa GOJIbHBIX ¢ GIO0KAI0N TOBEPXHOCTHO-
o mieitHoro crutetennd 6e3 Y 3-uasuraiuu. 1o noka-
3aTeJIAM JIOTIOJTHUTEIBHOTO TIPUMEHEHMS JINJIOKAHA
1t obesbosmBanus, konsepcun PA B OA u yacrore
ocsoxuenuit PA obe rpyIiibl He TPOJIEMOHCTPUPOBAIN
KakKKX-1100 MPEeNMYyIIeCTB ApYyT nepen apyrom [70].
Leblanc I. et al. ykassiaer, uto mpu cobmioieHIn mpa-
BUJIbHBIX TEXHUYECKUX YCJI0BUI, PA 11011 y/I5Tpa3ByKo-
BbIM HaBe/IEHUEM SBJISETCS TPOCTBIM, HA/IEKHBIM U
GesomacHbIM MeTonoM 00e360aBanys [42].

CpaBHUB pe3yJIsTaThl KOMOUHUPOBAHHOI 6J10-
Ka/bl (r7ry6OKOTro M MOBEPXHOCTHOTO CIICTEHUH ) TT0]T
Y 3-HaBuraimeil ¢ MpoOMeRYTOYHON GJIOKALON MO
V3-uasegennem, Kavakli A. S. et al. (2016), monyun-
JI CJIEJTYTONINE PE3YIbTaThl: KOMOMHUPOBaHHAsA 6J10-
Kajia COMPOBOK/IATIOCH MEHbBIIEN HEOOXOAMMOCTHIO B
06e360IMBAaHNHT, MEHBITUMU GaJLTAMU TI0 BU3YaJIbHOI
AHAJIOTOBOI TKase 6ou 1 HoJiee BBICOKON YIoBIIe-
TBOpeHHOCThIO Hanuentos [71]. B pabore Hoefer G.
et al. (2015) 6bL10 TOKa3aHo, uTo PA oz Y 3-naseze-
HueM, 1o cpasuenuio ¢ OA, conmpoBoXkIaIach 10CTO-
BepHO GoJiee BBICOKOI MHTPAOIIEPAIIHOHHON apTepu-
QJIBHON THUIepTeH3uell U YacTOTOU cepAedHbIX
COKpAIleHUH, a TakkKe JOCTOBEPHBIM TIOBBIIIEHUEM
YPOBHSI KOPTHU30JIa B KPOBU; OCTAIbHbIE TOPMOHBI U
Mapkepbl (MeTanedpuH, HopmeTanepuH, TpOOHUH I,
kpeatunnHdOoCcHOKNHA3A, TIPO-HATPUIYPETUYECKUI
N-konrteBoii erntuy B-tuma) moctoBepHOi pa3HUIIbI
He mokazasu [30].

NupuBuayanbHasd TEpPeHOCUMOCTb MECTHBIX
AHeCTeTUKOB BapbUPYET B IIUPOKOM JAuarnasomne [57].
HyHO 0TMETUTD, YTO aHECTETUKH JJIUTETHHOTO JIeHi-
cTBUst, ocobenno OynuBakawH, Gojiee Kapawo- U
11epe6GPOTOKCUYHBL, YeM TIPerapaThl CpeiHeil mpoIoI-
sKuTeabHoCTH feiicTBus [57, 60]. CrcreMHbIe TOKCH-
YECKHEe PEAKIIUU PA3BUBAIOTCS JIMOO BCJIEACTBUE TIEpe-
JI03UPOBKY aHECTETUKA ITPU TTPABUIJIbHOM TEXHUKE €TO
BBEJICHUSI, JTUOO TIPU CIYYAWHOM BHYTPUCOCYIUCTOM
BBeleHNN Jake HeOoJIbIIoN ero x03bl [57, 74, 75].
O6bruno IITHC Gosee BocnpuyMYMBa K JeiCTBUIO
MECTHBIX aHECTETUKOB MO CPaBHEHUIO C CEPACYHO-
cocyaucToil cucremoii [60, 75]. LlepebpanbHas u Kap-
[IMajgbHag CUMITOMATHKA HApacTaloT 10 Mepe yBe-
JIUYeHUs KOHIICHTPAIlMM MECTHOTO AHECTETHKA B
KPOBH U, KPOME TOTO, YCUIIUBAIOTCS B YCIOBUSIX TUIIO-

bral and cardiac symptoms increase with increasing
local anesthetic concentration in blood and, in addi-
tion, are enhanced in conditions of hypoxia and acido-
sis [57]. It should be remembered that bupivacaine
and levobupivacaine in toxic concentrations can lead
to the complete blockade of ATP synthesis in the my-
ocardium [57]. The cerebral symptoms are first mani-
fested by psychomotor agitation, confusion, seizures,
visual and hearing impairments, and, with increasing
concentration of the drug, depression of consciousness
up to coma, and apnea [57, 58, 60, 75]. The cardiac
symptoms start with tachycardia and arterial hyper-
tension, progressing to bradycardia, arterial hypoten-
sion, arrhythmias up to ventricular fibrillation and
asystole [57, 58, 60, 75]. The systemic intoxication
with local anesthetics is treated with oxygen ther-
apy/mechanical ventilation, propofol/thiopental
sodium, infusion therapy, atropine, and, if those are in-
effective, 20% lipid emulsions intravenously in a total
dose of not over 10 ml/kg [60, 74, 76].

Given the potential toxicity of local anesthetics
and the proximity of many important anatomical
structures, a number of complications may develop
during RA, including the systemic toxic reactions (see
above); the brachial plexus blockade manifested by
paresis of the ipsilateral upper limb; the phrenic nerve
blockade manifested by paresis and rising of the di-
aphragm cupula at the same side; the recurrent laryn-
geal nerve blockade manifested by hoarseness; the
cervical and cervicothoracic sympathetic ganglia
blockade manifested by Horner's syndrome (ptosis,
miosis, enophthalmus); high spinal block; cervical
epidural block; pneumothorax; dysphagia; coughing
[57,58,67,77]. Pandit J. J. et al. (2007) found that se-
rious life-threatening complications during the deep
cervical plexus block develop 2.1 times more often
than during the superficial block [61].

Despite a significant number of methods evalu-
ating the brain tolerance to ischemia during the
carotid cross-clamping (carotid stump pressure meas-
urement, determination of the blood flow velocity in
the middle cerebral artery with transcranial Doppler
(TCD), cerebral oximetry, electroencephalography
(EEG), somatosensory evoked potentials) none of
them allows to accurately assess the cerebral ischemia
during surgery, and they are used mainly in patients
operated under GA [35, 38, 78, 79, 80]. Therefore, the
multimodal neuromonitoring (e.g., TCD+CO+EEG)
is optimal for clinical practice, as it allows to reduce
the shortcomings of each method [33, 34, 81, 82]. Nev-
ertheless, Kolkert J. L. P. et al. (2017) emphasize that
the addition of neuromonitoring modalities increases
the cost of anesthesia: the average cost of inpatient
treatment in the group with the isolated stump pres-
sure measurement was €4,946, while in the
TCD+EEG group, it increased to €7,447 [45].

Views on the need for sedation of patients during
CEA under RA are contradictory [29, 35]. According to
Lawrence P. F et al. (1998), the sedation should not be
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Keuu 1 anuaosa [57]. Ciaegyer OMHKUT, 4To OyImBa-
KanH 1 JIeBOOYMBAKAUH B TOKCHYECKUX KOHIIEHTPA-
[ASX MOTYT TIPUBOANTH K TOJHON GJIOKajle CUHTe3a
AT® B Muoxapae [57]. LlepebpanbHast cUMITOMATHKA
CHaYaJIa MPOSIBJISIETCST ICUXOMOTOPHBIM BO30OY KICHNU-
€M, CITyTaHHOCTBIO CO3HAHUS, CY/IOPOTaMHt, Hapylie-
HUAMM 3PEHUS U CJIyXa, a IPU HApacTaHWU KOHIEHT-
panuu TperapaTta CJIefyIoT yTHeTeHue CO3HaHUS,
BILJIOTD /10 KOMBI, ¥ OCTaHOBKa Abixatus |57, 58, 60,
75]. Kapanaibnasi CHMIITOMATUKA HAYMHAETCS TaXu-
Kapauel 1 apTepuajabHON ruliepTeHsuei, u mporpec-
cupyeT 710 OpajiuKap/Iui, apTepUaIbHON TUITOTOHIH,
HAPYIIEHUH PUTMA CEP/IIIA, BILUIOTH 10 GUOPUILISIINT
JKEJYI0UKOB 1 acuctosuu [57, 58, 60, 75]. Jleuenne
CUCTEMHOH MHTOKCUKAIIUA MECTHBIMHM aHECTETUKAMU
BKJIIOYAET OKCUTEHOTEPANIO/MCKYCCTBEHHYIO BEHTH-
JISIIMIO JIETKUX, TPOnIodoJ1/THoTIeHTa HATpud, HHDY-
3MOHHYIO TE€PAINIo, aTPOINH, a TPU UX Hea(heKTUB-
Hoctu — 20% JUNUAHBIE OMYJIbCUU BHYTPUBEHHO B
obuieit nose He Gosee 10 mu/kr [60, 74, 76].

Y4uTbIBad MOTEHIIMAIBHYIO TOKCUYHOCTH MECT-
HBIX AaHECTETUKOB U GJIM30CTH PACTIONOKEHUST MHOTHX
BaKHBIX aHATOMUYECKUX CTPYKTYP, TP BLITIOJTHEHUN
PA B03MOXHO pa3BuTHE 1I€JI0TO PA/Ia OCTOKHEHUM:
CHCTEeMHBIE TOKCUYECKUE peakiiuu (cM Bbilie); 610Ka-
Jla TIJIeYeBOrO CIJICTEHUSI, TIPOSIBJLIONIASCS ape30M
BepXHEH KOHEUHOCTH ¢ OJIHOMMEHHON CTOPOHBDI; 6J10-
Kajfa auadparMasbHOTO HEpPBA, MPOSBJILIONIAICS
Mape3oM U MOAbEMOM Kymosia fuadparMbl ¢ OJ[HO-
UMEHHOIT CTOPOHBI; OJIOKa/Ia BO3BPATHOTO TOPTAHHOTO
HEpPBa, TPOSABJISAIONIASACA OXPUILIOCTHIO; GJIOKAIA e -
HOTO M MIEHHO-TPYHOTO CUMIIATUYECKUX TAHTJIHEB,
npossJigioniascsa cunapomoM lopuepa (11T03, MI03,
5HO(TAIbM); BHICOKUI CIIMHAJIBHbII OJI0K; mIeiiHas
amupypanbHas 6J0Kaja; MHEBMOTOPAKC; Aucharus;
Kamresb [57, 58, 67, 77]. Pandit J. J. et al. (2007 r.)
BBISIBUJIN, YTO CEPbE3HbIE SKU3HEYTPOKAIONNE OCTOXK-
HEHUSsT Pa3BUBAIOTCS TIPU OJIOKajIEe TIIyOOKOTO TeiHO-
ro crierenust B 2,1 pasa uvare, yeM npu 6J0Kaje
MMOBEPXHOCTHOTO criteTenust [61].

HecmoTpst Ha 3HaunTENbHOE YUCIO METO/NK,
OIICHUBAIONINX TOJIEPAHTHOCTH TOJIOBHOTO MO3Ta K
WIIEeMUH TIPU TIePesKaTUN COHHBIX apTepuii (M3mepe-
Hue perporpazanoro aasieuus B BCA, onpenenenne
CKOPOCTH KPOBOTOKA B Cpe/lHEH MO3TOBOI apTepuu C
MOMOIIBIO TPAaHCKPAHUAJIBHON OMIIeporpaduy,
riepebpasibHast OKCUMETPUsI, 3JIeKTPoIHIIehaIoTpa-
(us, BbI3BaHHBIE COMATOCEHCOPHBIC TOTEHIUAJIBI
TOJIOBHOTO MO3Ta), HM OJINH U3 3THX METO/[OB HE T103-
BOJISIET TOYHO OIIEHUTD UIIIEMHIO TOJIOBHOTO MO3Ta BO
BpEM:I OTIepaliy U TPUMEHSeTCd B OCHOBHOM Y TIaIlH-
€HTOB, OIIEPUPYEMBIX 110 001Iei anecTesueii [35, 38,
78—80]. IToaToMy B KIMHUYECKOU MPAKTUKE OMTHU-
MaJbHO MCIOJb30BATh MYJIBTUMO/IAJIbHBIN HEHPOMO-
nutopunr (Hanpumep, TK/+I1O+33T), koTopsrii
MO3BOJIAET YMEHBIIUTD HEJIOCTATKH KaXkK/I0TO U3 METO-
1os [33, 34, 81, 82]. Tem ne menee, Kolkert J. L. P. et
al. (2017) moguepkuBaioT, 4To HOGABIEHNE MOAAIBHO-
cTeil HePOMOHUTOPUHTA YBEJNYUBAET CTOMMOCTD

used, or used minimally in case of the patient’s anxiety
and agitation, since there is a need for constant monitor-
ing of the neurological status of the patient during the
operation under RA [29]. According to Calderon A. L.
et al. (2015), 35% of patients needed the additional se-
dation (with remifentanil or midazolam) [83]. For seda-
tion, Barringer C. et al. (2005) routinely used propofol
infusion at the target concentration, with the mean val-
ues of 1.5 pug/ml, considering the weight and age of the
patient [64]. In Lee J. et al. (2016), the patients were op-
erated with RA on the background of intravenous seda-
tion with the selective alpha-2-adrenoreceptor agonist
dexmedetomidine (loading dose of 1 pg/kg/min, main-
taining dose of 0.4—0.6 pg/kg/min). The target level of
sedation was minus two points on the Richmond scale of
sedation-agitation (i.e. light sedation). The authors con-
sider dexmedetomidine as a safe and convenient medica-
tion for sedation during CEA [35]. The positive aspects
of intravenous sedation with dexmedetomidine during
RA (the drug has a sedative and analgesic effect, does not
suppress the respiratory function, does not increase the
frequency of shunting) are indicated by some other au-
thors [84—87]. McCutcheon C. A. et al. (2006) con-
ducted a randomized, double-blind study with 56
patients operated under RA. The hemodynamics was
evaluated in the group of patients operated under seda-
tion with dexmedetomidine and the cohort of patients
where CEA was performed under sedation with midazo-
lam and fentanyl. The group with dexmedetomidine was
more advantageous by the following parameters: arterial
hypertension and tachycardia required medical treat-
ment less often; there was significantly lower frequency
of the additional analgesia in the intensive care unit [88].
Carter R. et al. (2014) analyzed 4 randomized studies
comparing dexmedetomidine and remifentanil efficacy.
Dexmedetomidine also showed better results, as it pro-
vided relevant sedation, without respiratory depression;
the drug also contributed to greater hemodynamics and
neurological status stability during surgery [89]. With
the more favorable effect on hemodynamics in the intra-
and postoperative periods, dexmedetomidine reduced
the frequency of hyperperfusion syndrome development,
with all its probable complications [35]. Pasin L. et al.
(2015) used remifentanil (0.025—0.05 ug/kg/min) intra-
operatively in patients operated under RA, achieving an
optimal level of comfort and collaboration of the surgical
and anesthesia teams [19]. The positive attitude of pa-
tients to RA is indicated by other authors, if the anesthe-
sia technique is adequately explained [14]. For additional
pharmacological protection of the brain in CEA under
RA, Mendonga C. T. et al. (2014) used the intravenous
infusion of alfentanil and dexamethasone [43].

The drug selection for general anesthesia

Intravenous anesthetics. Propofol and thiopen-
tal sodium reduce the brain oxygen consumption (up
to 50% of normal values) and reduce, to a lesser extent,
the cerebral blood flow [27, 47]. Benzodiazepines have
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AHECTE3WM — CPEJIHME 3aTPaThl HAa CTAIlMOHAPHOE
JieueHne B rpyIie U30JTMPOBAHHOTO U3MEPEHUST PeT-
porpaanoro aasiaenusi B BCA cocraBunm €4946, a B
rpytre TK/A+393T Boipociu o €7447 [45].
[IporuBOpeYMBBI ~ MHEHUS ~ OTHOCUTEIHHO
HEOOXOANMOCTH MeANKaMEHTO3HOM celalliy MallueH-
ToB BO Bpems KO3 mox PA [29, 35]. Ilo muenuio
Lawrence P. F et al. (1998), MmeaukaMenTo3Has ceia-
1S He JI0JKHA TIPUMEHSIThCS, 00 UCII0Ib30BaAThCS
MUHUMaJIbHO TPHU OEeCIOKOUCTBE U BO3OYKICHUU
HAIMeHTa, TaK KaK CYIIECTBYET HEOOXOAUMOCTH B
MOCTOSTHHOM KOHTPOJIE 32 HEBPOJIOTUYECKUM CTaTy-
COM IanuenTa Bo BpeMd onepanuu 1nozx PA [29]. Ilo
nannbiM Calderon A. L. et al. (2015), neo6xoauMocTh
B JIOTIOJTHUTEbHOM cenanuu (peMueHTaHuI WIn
MWUIa30JaM) 1Mesia Mecto y 35% Gombrbix [83]. Bar-
ringer C. et al. (2005) ¢ 1esibto ceratiiu pyTHHHO MTPHU-
MeHsM nH(Y3uto mporodosia 1o 1eeBol KOHIIeHT-
paruu, cpeaHue 3HadeHus KOTopoil cocraBuan 1,5
MKT/MJI, C yYeTOM Beca M Bo3pacTa nainuenTa [64]. B
pabote Lee J. et al. (2016), marueHTbI OIIEPUPOBATUCH
oz PA Ha dhoHe BHYTPUBEHHOW celalii CeJIeKTUB-
HBIM arOHUCTOM aJsib(ha-2-aIpeHOPETENTOPOB JIeKCMe-
JIeTOMUMHOM (Harpys3ouyHas jo3a 1 MKr/Kr/MuH,
noznepskuBatonias 1o3a 0,4—0,6 mxr/kr/mun). [eme-
BOU YPOBEHD CEIAI[F COCTABJISII MUHYC [IBa OaJljia 1o
Puumonjickoit nrkasie cepanuu-akuTaun (Jrerkas
ceranusi). ABTOPBI pacCMaTPUBAIOT JIEKCMeEIETOMM-
JIMH Kak Ge30MacHbIii 1 ya00HbI Ipenapat AJIst cea-
muu npu K93 [35]. Ha mosoxuTebHbIe CTOPOHDI
BHYTPUBEHHOI ceJIalnu IEKCMEZIETOMUITHOM TTipu PA
(mpenapar oKasbIBaeT CeAaTUBHBIN U 06e300/MBa0-
mui adekt, He yrueraer AblXaTeJbHYI0 (DYHKIUIO,
He yBeJIn4YMBaeT 4yacToTy ucnoJib3osanus BBIT) yka-
3BIBAOT ¥ Pl APYTUX aBTOPOB [84—87]. McCutcheon
C. A. et al. (2006) mpoBesi paHIOMU3UPOBAHHOE
JIBOIHOE CJIeTIoe WCCJIe[oBaHe ¢ 56 MalueHTaMu,
onepupoBaHHBIX o PA. OtieHnBamach TeMOAUHAMMI-
Ka y IPYTIITBI MAIUEHTOB, OTIEPUPOBAHHBIX C CeaIieit
JEKCMEIETOMUINHOM, 1 KOTOPTa O0JIbHBIX, Y KOTOPBIX
K99 BemosHsANACHh IO/ cepaineli MU/Ia30JaMOM 1
(berrannsom. [pymma manueHToB ¢ IeKCMeIe TOMUTH-
HOM TIOKa3aJjia CBOWM MPEUMYIIECTBA MO CIEYIOTNM
napaMeTpam: MeHee 4acTo TpeOGOBaIOCh MeINKaMeH-
TO3HOE JIeUeHWe apTePUATbHON TUTIEPTEH3UH U TaXU-
KapJuu, ¢ IOCTOBEPHO MEHbIIIEH 4acTOTON TpeboBa-
JIOCh JIOMOJTHUTEIbHOE 06€300IMBaHIE B OT/ACICHUN
peanumanuu [88]. B crarbe Carter R. et al. (2014)
ObLIM MPOAHATM3UPOBAHBI 4 PaHIOMU3UPOBAHHBIX
PaboThI, OCBSIIEHHBIX CPAaBHEHIO 3 (HEKTUBHOCTH
MPUMEHEHUs JIeKCMeIeTOMUIMHA U peMu(eHTannIa.
JlexcMeneTOMUINH TaksKe TTOKa3aJl JIydIliie pe3yJibra-
TBI TI0 obecrieyeHuto GoJiee aleKBaTHON cepanuu, 6e3
YTHETEHUS JIbIXaTebHbBIX (DYHKIIMIA; TaKKe Tpernapar
croco6CTBOBAN OOJIBIIEH CTAOMIBHOCTI TEMOIMHAMM-
KW W HEBPOJIOTUYECKOTO CTaTyCca BO BPEMsI OllepaIiiiu
[89]. OxkasbiBast GoJiee GaronpusiTHOE BIMSHIE Ha
reMOJIMHAMUKY B WHTpPa- W TIOCJIEONePAInOHHOM
Meprojie IeKCMeJIETOMIIMH CHUZKAJ 9acTOTY Pa3By-

a similar, though less pronounced, effect on metabo-
lism and blood flow in the brain [47]. Thiopental
sodium gives good protection of the brain during is-
chemia, but after prolonged infusion, it is associated
with the delayed awakening and requires prolonged
mechanical ventilation [29, 47]. With bolus adminis-
tration, propofol and thiopental sodium negatively af-
fect the central hemodynamics due to a reduction in
cardiac output and systemic vasodilation [47]. There-
fore, the administration of any of these drugs during
induction of anesthesia requires special caution, and
it is recommended to administer the calculated doses
of drugs slowly, in 2 to 3 stages [27]. Timerbayev V.Kh.
et al. (2013) suggest the use of propofol infusion at the
controlled target concentration (about 4 ug/ml),
which ensures the stability of systemic and cerebral
hemodynamics [90].

Inhalation anesthetics. Isoflurane provides
good protection of the brain from ischemia, but at the
concentrations over 1.2 vol% (1 MAC) it increases in-
tracranial pressure and cerebral blood flow [47]. In ad-
dition, isoflurane dilates coronary arteries and can
cause myocardial steal syndrome [47].

Desflurane is weaker than isoflurane in neuro-
protection; it increases cerebral blood flow and in-
tracranial pressure but provides the rapid awakening
after anesthesia and allows for an earlier neurological
evaluation [47, 91].

Sevoflurane in medium (1 vol%) and high (1.5
vol%) dosages reduces the brain oxygen consumption,
the serum concentrations of S-100 protein and neu-
ron-specific enolase (NSE), significantly improving
the cognitive function [92]. At the concentration of
0.8 vol% at the end of exhalation, sevoflurane signifi-
cantly reduces the incidence of cardiac complications
during CEA and in the postoperative period, reducing
the incidence of myocardial infarction, protecting the
vascular endothelium from ischemic and reperfusion
injuries [93]. Due to vasodilatation, sevoflurane can
cause cerebral steal and cerebral ischemia, and at high
concentrations (over 3 vol /%), it can significantly im-
pair the autoregulation of cerebral blood flow [47, 93].
Some authors consider the inhalation anesthesia with
sevoflurane as the most optimal for general anesthesia,
as it can provide the adequate cerebral perfusion, neu-
roprotection, and stability of central hemodynamics
[94, 95]. Other authors point to the pronounced dis-
turbances in autoregulation of cerebral blood flow and
the danger of hyperperfusion syndrome during the
anesthesia with sevoflurane [96].

Nitrous oxide increases both the brain oxygen con-
sumption and cerebral blood flow, has no neuroprotective
effect, and is usually not used in carotid surgery [27].

The combined anesthesia can reduce the con-
sumption of narcotic analgesics during and after sur-
gery, also providing an additional protection from
vagal reactions, when carotid arteries are manipulated
[13, 50]. Here, most of the disadvantages of GA re-
main. According to Shmelev V. V. et al., the combined
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Tus runeprnep@y3snoHHOT0 CUHAPOMA CO BCEMU €ro
BO3MOXKHBIMU ocaoxkHenusamu [35]. Pasin L. et al.
(2015) npuMeHsIM HHTPAOIEPalMOHHO peMupeHTa-
nua (0,025-0,05 MKr/Kr/mMuH) y nanuenTos ¢ PA,
JOCTUTAs TIPU ATOM OIITUMAJIBHOTO YPOBHST KOMOPT-
HOCTH U COTPYIHUYECTBA C XUPYPrUYeCKOIl 1 aHecTe-
suoJiorndeckoii 6puranoii [19]. O mosoxkuTeIHHOM
OTHOIIIeHUY TTanueHToB K PA, 1ipu ycioBun ajgexsar-
HOTO 0OBACHEHUST IAHHOI METOJIMKY aHECTE3UH, YKa-
3BIBAIOT U /ipyrue aBTopsl [ 14]. Jlua nonomauTebHOM
(hapmMaKoJI0THUECKOIT 3aIUThI TOJIOBHOTO MO3Ta MIPU
K323 nox PA, Mendonga C. T. et al. (2014) ucnoubso-
BaJIM BHYTPUBEHHYIO MHQY3HUIO aaheHTaHNIA U JeK-
camerasona [43].

Bbi6op npenapara /st 0011€eil aHecTe3uu

BuyrpuBeHnnbie aHecteTHku. [Ipornodos u Tro-
HEHTaJl HAaTPHsI CHUKAIOT MOTPebIeHHEe MO3TOM KHC-
sopoza (710 50% oT HOpMaJIbHBIX 3HAYEHWI ) 1 B OTHO-
CUTEJTHHO MEHbBINEH CTEeTeHN CHUKAIT MO3TOBOM
KPOBOTOK [27, 47]. BersoinazennHbl OKa3bIBAIOT aHA-
JIOTUYHOE, HO MEeHee BhIPa)KEHHOE JIeliCTBHE Ha MeTa-
6OJM3M 1 KPOBOTOK B TOJIOBHOM Moare [47]. Tuormen-
Tajl HaTpusi 00ecHeyrBaeT XOPOIIYI — 3allUTy
TOJIOBHOTO MO3Ta BO BPEMsI UIIEMWH, OJTHAKO TTOCTE
MIPOIOJLKUTETHHON MH(Y3UHU XapaKTEePU3YeTCsT 3aMe/T-
JICHHBIM TpOOysKAeHUEeM ¥ TpedyeT NPOAJeHHON
UCKYCCTBEHHOM BenTmsuuu Jerkux [29, 47]. Ilpu
GOJIIOCHOM BBEIEHUH TIPOTTO(OJT U THOTIEHTAN HATPHsI
OKa3bIBAIOT OTPUIATEIBHOE JIeHICTBIE HA IIEHTPAb-
HYTO TeMOJMHAMWKY 32 CYET CHWKEHUS CePAeUyHOTO
BBIOPOCA U cHCTEMHOI BasoauiaTaru [47]. Tloatomy
MIPY BBEJIEHUU OJTHOTO M3 ATUX MPENapaTroB BO BPeMsI
BBOJTHOTO HApKO3a TpeGyeTcst 0cobast 0CTOPOKHOCTD —
pacyeTHBIE JI03bI TIPETTapaToB PEKOMEHTYETCSI BBOJTUTD
Me/TeHHo, B 2—3 stama [27]. Tumep6aes B. X. 1 coaBT.
(2013 r.) mpeTararoT UCTOIH30BATH MH(DY3HIO TTPOTIO-
(hosra ¢ KOHTPOJIEM TIO T[eJIeBOI KOHIIEHTPAIIH (0KOJIO
4 MKr/Mi), KoTopas obecrednBaerT CTaOMJIbHOCTD
CHCTEMHOI 1 11epebpasibHOl reMoarHaMuku [90].

HNuransuuonnsie aHecteTuku. 3odaypan
obecrieunBaeT XOPOIIIyIo 3alUTy TOJJOBHOTO MO3Ta OT
UIIEMUH, OZHAKO B KoHIleHTpanuu 6osee 1,2 06.% (1
MAK) noBbInaet BHyTpUUepenHoe JaBjieHne U MO3-
roBOI KpoBOTOK [47]. Kpome Toro, n3odaypan pac-
MIMPsieT KOPOHAPHBIE aPTEPUN U MOKET BBI3BATH CHH-
JPOM 00KpajibiBaHUsT MUOKap/a [47].

Hechaypan cinabee n3odypana B OTHOMIEHUN
HEPOIPOTEKITNN; TTOBBIIIAET MO3TOBOI KPOBOTOK
U BHYTPHUYEPEITHOE JaBJIeHIe, OJJHAKO 0becIeunBa-
eT 6pIcTpOe POOYIKIEHNE TTOCIe HAPKO3a U TI03BO-
JITET TPOBOJUTH HoJIee PAHHIO HEBPOJIOTUIECKYIO
oleHkKy [47, 91].

CeBoduypan B cpegaux (1 00.%) 1 BBICOKHX
(1,5 06.%) nos3ax yMeHbIIaeT moTpebaeHIe MO3roM
KHMCJIOPO/a, CHUKAET KOHIeHTpauio 6enka S-100 u
HelipoH-crenuduueckoit snonazsl (NSE) B chiBo-
POTKE KPOBH, IOCTOBEPHO YJIyUIIacT KOTHUTUBHYTO

anesthesia (cervical plexus block + total intravenous
anesthesia with thiopental sodium + mechanical ven-
tilation) does not protect patients from ischemic
brain damage, accompanied by a slight increase in the
markers of neuronal damage (encephalotogenic pro-
tein, S-100 protein, neuron-specific enolase) [97].

The RA to GA conversion rate, i.e. the forced
combined anesthesia, according to various authors,
varies from 0.3 to 2.3% [18, 19, 70, 71, 83]. The main
reasons for such conversion from RA to GA, according
to the literature, are depression of consciousness, psy-
chomotor agitation, inefficiency of external respiration,
or the need for the pharmacological brain protection
[19, 33, 34]. Shmigelsky A. V. (2008) suggested the fol-
lowing method of transition from the regional anesthe-
sia to combined one (GA+RA). When a patient
develops a depression of consciousness with severe de-
pression of spontaneous breathing during an operation
under regional anesthesia, the anesthesiologist quickly
inserts a laryngeal mask and the patient is transferred
to the mechanical ventilation. To insert a laryngeal
mask, there is no need to change the position of the pa-
tient's head or use laryngoscopy. This allows to ensure
the patency of airways, not significantly affecting the
surgeon’s actions. When an adequate spontaneous
breathing is restored, the laryngeal mask can be re-
moved. Thus, the laryngeal mask makes it possible to
level out the lack of the RA associated with the diffi-
culty of controlling the patient's ventilation during an
operation when the patient is conscious [33, 34].

Many authors compare the frequency of intra-
and postoperative CEA complications in GA or RA,
demonstrating both advantages and disadvantages of
two methods [16, 31, 49, 98]. Many studies have not
revealed differences between RA and GA. Lobo M. et
al. (2015) showed the lack of RA advantages over GA
by such indicators as stroke, myocardial infarction,
damage to the cranial nerves and wound complica-
tions. However, in the RA group, the hospital stay
time was significantly less than in the patients oper-
ated under GA [18]. Schechter M. A. et al (2012) per-
formed a retrospective analysis of 24,716 CEA
operations, finding no significant difference in the in-
cidence of myocardial infarction/stroke/mortality in
the first 30 days (2.6% for GA versus 2.2% for RA;
P=0,13) [51]. Hussain A. S. et al (2017) came to the
same conclusion when analyzing the results of CEA
performed under GA and RA (n — 4,558 patients);
there was no significant difference in the frequency of
cerebrovascular events and myocardial infarction [17].

In the GALA trial, 3,526 patients with symp-
tomatic and asymptomatic ICA stenoses were ran-
domized: 1,753 patients underwent operations under
GA; 1,773 patients were operated under RA. The
primary end results were stroke, myocardial infarc-
tion, and death. Both groups did not show signifi-
cant differences, both in the frequency of primary
end results, the effect on quality of life, and duration
of hospitalization [99].
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dyuxnmio [92]. B xourentpaiun 0,8 06.% B KOHIE
BBIZI0Xa CeBO(IypaH 3HAYMTEIBHO CHUKAET KoJinye-
CTBO Kap/iMaJIbHbIX OCJOXKHEHUI BO BpeMst KOO u B
MOCJICONIEPAIMOHHOM TEPUOJIe: YMEHbBIIAET YacTOTY
pa3BuTHA MH(papKTa MUOKap/a, 3aluiaeT sHA0Te-
JINiA COCYIOB OT UTIEMUYECKOTO U peniepdy3noHHOTO
nospeskaenus [93]. 3a cuer Bazoaumaranuu ceBog-
JIypaH MOJKET BbI3bIBATH MO3TOBO€E OOKPaJIbIBAHUE U
MIIIEMUIO TOJIOBHOTO MO3Ta, a B BBICOKUX KOHIIEHTpPa-
nusix (6osee 3 00.%) — 3HAYUTEIBHO HAPYIIATH
ayTOPeryJasdIunio MO3TOBOTO KpoBoToka [47, 93].
OnHu aBTOPBI CYUTAIOT MHTATAIIMOHHYIO aHECTE3UI0
ceBodrypanom Hanbosree ONTUMATBLHON METOANKOT
o011eit anecTe3nH, CIIOCOOHYI0 06ECIIEYNTD afeKBaT-
HYI0 MO3TOBYIO TIephy3uio, HEHPOIPOTEKITUIO U CTa-
OUIBHOCTD LEeHTPaAbHOIl reMogunaMuru [94, 95].
[lpyrre aBTOpBI yKa3bIBAIOT HA BbIPA)KEHHBIE HAPY-
HICHUS ayTOPEryJalUuu MO3TOBOTO KPOBOTOKA MU
OTIACHOCTb Pa3BUTHSA CUHIpPOMa rureprepdysuu
npu anecte3nu ceBodrypanom [96].

3axuch a30Ta MOBLIMIAET MOTpebIeHne MO3rOM
KHMCJIOPO/Ia U MO3TOBOI KPOBOTOK, HE OKa3bIBaeT Heli-
POITPOTEKTUBHOTO JICHCTBUA U ITPU OTIEPAIMAX HA COH-
HBIX apTEPUSIX OOBIYHO He HCIojb3yerca [27].

KomOuHUpOBaHHAs aHECTE3Ws TO3BOJISET CHY-
3UTb PACcX0/l HAPKOTUYECKUX aHATIBIECTUKOB BO BpeMs
U TI0CJIe OTepalliy, a Takke 00eCeYnTh JOTOIHHI-
TeJIbHYIO 3Ty OT BaryCHBIX PEAKITNH ITPU MAHUILY -
JISTIASIX Ha COHHBIX aprepusix [13, 50]. BosbimuHcTBO
HezpocratkoB OA mipu aToM coxpansetcs. [lo ranupiM
[MImenesa B. B. u coasT., KOMOGUHMPOBaHHAsT aHeCTe-
3us (6J10Ka/Ia MEHHOTO CIIJIETeHUs + TOTaIbHas BHYT-
puBeHHas aHecTe3ust THonenTanoM narpus + MBJI)
He 3alUIaeT TaleHToB OT UIEMUYECKOTO TTOBPEK-
JICHUS MO3Ta, COIPOBOXK/IASICh HE3HAYUTEIbHBIM
MOBBI~IIIEHUEM MapKePOB HEHPOHATBHOTO TIOBPEsK/Ie-
Hud (aunedanororennoro mporenna, mporenna S-100,
HellpoHcnenudrueckoii asHoJa3el) [97].

Yacrora konsepcun PA B OA, T. e. BbIHY K /I€HHAST
KOMOUHUPOBAaHHAsT aHECTE3MUsT, IO TAHHBIM Pa3JIHy-
HBIX aBTOPOB, Kosebercs ot 0,3 no 2,3% [18, 19, 70,
71, 83]. OcuoBubiME iprunHamMu KonBepcuu PA B OA,
110 JIAHHBIM JINTEPATYPBI, ABJIAIOTCS: yTHETEHUE CO3HA-
HUSI, TICUXOMOTOpHOE BO36ysKAeHue, HeahdHEKTUB-
HOCTB BHEIITHETO JIbIXaHUsI WU HEOOXOAUMOCTD (hap-
MaKOJIOTUYECKOU 3aIUThl TOJTOBHOTO Mo3Ta [19, 33,
34]. Imurensckuii A. B. (2008 r.) npeanoxxur cie-
JYIONIMH METO/ ITepexo/ia OT PETMOHAPHON aHeCcTe3nn
k kombunuposannoit (OA+PA). Ecin Bo Bpemst ore-
paIny 110/ PETHOHAPHO#T aHecTe3uel y GOJIHLHOTO pas-
BUBAETCS YrHETCHHWE CO3HAHWS C BBIPAKCHHOM
Jerpeccrueil CIIOHTAHHOTO JIBIXaHUS, aHEeCTEe3U0JI0T
OBICTPO YCTAHABJIMBAECT JIAPUHTEANBHYIO MAacKy |
6osnpnoii mepesoaurcs Ha VIBJI. [Ing ycranoBku
JIAPUHTEATTbHON MACKH He TPEOYeTCs M3BMEHSITh T0JI0-
SKEHUS TOJIOBBI TTAIIMEHTA WJIU UCII0JIb30BATh JIApUH-
TOCKOTINIO. DTO TIO3BOJISIET 0OECTIEYNTh POXOUMOCTh
JIBIXATEJIBHBIX TYTEl, HO TIPU 9TOM CYII[ECTBEHHO HE
BJMATH Ha pabory xupypros. [Ipu BoccTaHOBIEHUY

Vaniyapong T. et al. (2013) analyzed data on
anesthesia for CEA over the last 33 years (1980 to
2013), collecting data from 14 randomized trials, in-
cluding the largest multicenter GALA trial [48]. In
total, the analysis comprised 4,596 CEA operations.
There was no statistically significant difference be-
tween the GA and RA groups, both in the frequency
of stroke within 30 days after surgery (3.5% vs 3.2%)
and in the rate of death for this period (1.5% vs 0.9%).
The authors indicated that the choice of anesthesia
was largely due to the specific clinical situation, the
preferences of the surgeon and anesthesiologist [48].

According to Sideso E. et al. (2011), in the RA
group, the 30-day incidence of stroke, the monthly
mortality and the rate of stroke+mortality were lower;
but the acute myocardial infarction, transient is-
chemic attacks, and annual mortality were more fre-
quent in patients operated under GA. There were no
significant differences in the above indicators between
the two groups. The authors indicate that RA did not
have a significant effect on CEA results [98].

Hussien G. Z. et al. (2017) found that cerebral
ischemia, estimated based on lactate and pyruvate
concentrations in the internal jugular vein on the con-
tralateral side, developed significantly more often in
the GA group [100].

Hoefer J. et al. (2015), did not find any reliable
differences in the concentrations of cardio-specific en-
zymes in the patients operated under RA and GA [30].

Despite the above, many researchers believe that
RA can reduce the incidence of cardiac complications
in the intra- and postoperative periods and is preferable
in patients with the high risk of cardiac complications
[7,11, 16, 22]. Pasin L. et al. (2015) mention the acute
myocardial infarction in only one patient from 2,439
operated under RA (0.04%) [19]. Kfoury E. et al.
(2015) demonstrated the superiority of RA over GA in
the development of acute myocardial infarction within
30 days after the operation: 0.4 versus 0.86%, P=0.012.
At the same time, there were no significant differences
in the frequency of postoperative stroke and lethality.
The authors indicate that in the group of patients with
the high risk of cardiac complications, RA may reduce
the risk of developing myocardial infarction in the
postoperative period [7]. In an earlier paper, Kfoury E.
et al. evaluated the incidence of myocardial infarction
in three patient groups within 30 days after the opera-
tion: CEA under GA, CEA under RA, and ICA stent-
ing. The incidence of myocardial infarction was higher
in the patients operated under GA — 1.2%; under RA
—0.2% (P=0.044); with ICA stenting — 1.1%. The au-
thors indicated that RA does not lead to an increase in
cardiac events compared to ICA stenting [101].

Analyzing the results of CEA from the large clin-
ical database (American College of Surgeons National
Surgical Quality Improvement Program), which in-
cluded 41,442 patients, Chou E. L. et al. (2016) showed
the significantly lower 30-day incidence of myocardial
infarction in RA compared with GA (0.4 vs 0.8%,
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A/IEKBATHOTO CIIOHTAHHOTO JIBIXaHU JIAPUHTeATbHAST
Macka MOKeT ObITh yanena. Takum o6pasom, JapuH-
reajbHas MacKa I103BOJIsSIET HUBEJIUPOBATh HEJOCTA-
TOK PErHMOHAPHOI AHECTE3UH, CBSI3AHHBIIN CO CJIOXKHO-
CTSIMU KOHTPOJISI BEHTUJISIIUU MAIUEHTa BO BPEMSI
oriepanuu B cosnannu [33, 34].

MHozkecTBO paboT CPABHUBAET YACTOTY UHTPA-
U TOCJIeONIEPAIIMOHHBIX OcaokHeHnt KO3, npose-
nennbix o OA nnu PA, ipu aTOM IeMOHCTPUPYIOT-
Cs1 KaK [IPEMMYIIECTBA, TAK M HEJJOCTATKH 00enX MeTo-
ik 16, 31, 49, 98].

Muorue ucciieioBaHus He BbIABUIN PA3IUIUIT
mesxay PA u OA. B pabore Lobo M. et al. (2015) mpo-
JIEMOHCTPUPOBAHO OTCYTCTBUE MpeuMyliecTs PA
nepexr OA 10 TakuM IOKA3aTessiM KaK WHCYJIbT,
nHOAPKT MUOKAP/a, MOBPEXKIeHE YEPETHO-MO3T0-
BbIX HEPBOB U paHeBble ocyiokHeHMs. OIHAKO B TPYII-
nie PA cpoku HaxoskieHust B cTaruoHape ObLIr 10CTO-
BEPHO MEHbBIIE IO CPABHEHWIO C OGOJbHBIMU,
onepuposannbix mog OA [18]. Schechter M. A. et al.
(2012), BITIOTHWIIN PETPOCTIEKTUBHBIN aHan3 24716
onepannit K99 — nocroBepHoii pa3HUIIBI TI0 4ACTOTE
pasBuTus nHMAPKTa MUOKAP/A,/UHCY BT,/ IeTAIbHO-
cru B epsbie 30 aHeit nosayueno e 6u110 (2,6% 1pu
OA npotus 2,2% npu PA; p=0,13) [51]. Takoii ke
BbIBOJ cesnamu Hussain A. S. et al. (2017), npoanau-
3upoBasB pesyJibratel KOJ, Beimosnenusbix mog OA u
PA (4558 manuenToB) — JAOCTOBEPHON Pa3HUIIBI 110
gacTore 1epedPOBACKYJIAPHBIX COOBITHIT 1 MH(DaPKTa
MUOKap/ia He ormMedeno [17].

B uccnenosanuu GALA 6bL10 paHIOMU3UPOBA-
HO 3526 MalNeHTOB C CUMITOMHBIME ¥ ACUMIITOMHBbI-
mu creHoszamu BCA: 1753 GoJibHBIX OLIEPHPOBAHBI II0]]
OA, 1773 nanmenTa — oz PA. TlepBudyabiMU KOHEY-
HBIMU Pe3yJIbraTaMu ObLIM UHCYJIBT, HH(PAPKT MUO-
Kapzia u cMepTh. Obe TPYIIIbL He TIOKA3aIH J0CTOBEP-
HBIX Pa3JIMYMii, KAK [10 YACTOTE MEPBUYHBIX KOHEUHBIX
Pe3yJIbTaTOB, TaK U 110 BIUSHUIO HA KAY€CTBO JKU3HH,
MIPOJIOJIKUTENBHOCTD rocriuTasnusanun [99].

Vaniyapong T. et al. (2013) npoananusuposaiu
JlaHHble TI0 aHecTe3usaM ipu KIJ 3a nocnennune 33
roga (¢ 1980 o 2013 rr.), cobpas undopmanmio us 14
PaHIOMU3UPOBAHHBIX UCCIIEIOBAHMIA, BKJIIOYAs KPYII-
Helilee MHOTOIIEHTPOBOE uccyienoBanne GALA [48].
Bcero B ananus Borin 4596 onepanuit K93, Craru-
CTHYECKH IOCTOBEPHBIX PA3JIUUUN MEXKIY TPYIIIaMU
OA u PA, xak 1o yacrore uncysbra B Teuenne 30 quei
nocJie onepaiuu (3,5 npotus 3,2%), Tak U [0 4acTOTe
JIeTaJIbHOTO Mcxo/a 3a arot nepuoj (1,5% mporus
0,9%) mnoaydero He 6bLIO. ABTOPBI yKa3aiu, 4TO
BBIGOP aHecTe3nn ObLI BO MHOTOM 00YCJIOBJIEH KOH-
KPETHOI KJIMHUYEeCKOI CUTYyaIuell, pearnoyTeHusIMI
Xupypra u anecresuosiora [48].

ITo manubiv Sideso E. et al. (2011), B rpymie PA
30-1HeBHAS YaCTOTA PA3BUTUS UHCYJIBTA, MECSIUHAST
JIETAIbHOCTD ¥ TIOKA3aTeJIb MHCYJIBT + JIETAThHOCTh
OBLIN HUKE; OJIHAKO OCTPbI MHMDAPKT MUOKAp/a,
TPaH3UTOPHBbIE UIIEMUYECKHe aTaKW U TOA0Bas
JIETAJIbHOCTh OKa3aJIKCh Yallle y TTallMeHTOB, OTlepu-

P<0.01) [11]. Leichtle S. W. et al. (2012) also per-
formed a comparative analysis of the incidence of post-
operative stroke, myocardial infarction, and death in
GA and RA. The figures for GA were 1.63%, 0.6%, 0.7%,
with 1.44%, 0.27%, 0.67 for the RA group. After the sta-
tistical analysis, the authors indicated that GA is an in-
dependent risk factor for the development of
myocardial infarction in the postoperative period, es-
pecially in patients who had the angina pectoris clinic
within 30 days before the CEA operation [22]. Liu J. et
al. (2014) compared the results of GA (32,718 patients)
and RA (5,384 patients), finding the advantages of RA
over the following parameters: in the RA group, the
acute myocardial infarctions (0.35% vs 0.8%, P=0.039)
were reliably less, while in the GA group, the required
unplanned repeated tracheal intubations were more
often (1.21% vs 0.55%, P=0.001). Aspiration cases and
the need for prolonged ventilation were significantly
more often in the GA group: 0.61% vs 0.19% (P=0.014)
and 1.02% vs 0.54% (P=0.044), respectively [16].

The authors of relatively small studies have drawn
opposite conclusions [43, 102]. Mendonga C. T. (2014)
showed a relatively high incidence of perioperative my-
ocardial infarction and the consequent mortality among
the patients operated under RA: myocardial infarction
developed in 3 of 117 patients (2.4%) and caused the
death of one of them (0.8%) [43]. Tasar M. et al. (2015)
compared the results of CEA under RA in three groups
of patients with different cardiovascular risks (low,
moderate and high): myocardial infarction developed
in 5 patients out of 126 (4%), cerebrovascular compli-
cations — in 7 (5.6 %); lethal outcome — in 6 patients
(4.8%). Because of a small sample, there was no signif-
icant difference between groups of different cardiovas-
cular risk by these parameters [102].

Hussain A.S. et al. (2017) showed that the pa-
tients operated under GA had higher mortality rate
(1.0% vs 0.0%), repeated unscheduled tracheal intu-
bation (2.1% vs 0.6%), pneumonia (1.3% vs 0.0%),
sepsis (0.8% vs 0.0%) and re-hospitalization (9.2% vs
6.1%) [17].

The postoperative delirium is a frequent complica-
tion in patients in vascular surgery; after CEA, it devel-
ops in 8% of patients [103]. Pol R. A. et al. found that in
patients > 80 years of age, the delirium occurs signifi-
cantly more often (P<0.0001) [104]. Paraskevas K. I. et
al. believe that RA can reduce the incidence of postop-
erative delirium [49]. To prevent the postoperative delir-
ium and cognitive dysfunction, the declines in blood
pressure, in determinants of oxygen delivery, and in the
PaCO, level during surgery should be avoided [105].

Thus, there is still no consensus about the
choice of the optimal type of anesthesia for carotid
endarterectomy, which suggests that further large-
scale, randomized trials are needed. Problems that
require further research are, among others, as fol-
lows: technique of RA, dose and type of adminis-
tered local anesthetic, ultrasound guidance, and a
need for sedation in RA.
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poBanubix mox OA. J[ocTOBEpHBIX pazJUYMil 110
BBIIIIEYKA3aHHBIM [TOKA3ATEJISIM MEXKIY ABYMS IPYII-
[aMu MOJYYeHO He 6blI0. ABTOPBI YKa3bIBAIOT, YTO
PA me oxazasa CyIiecTBEHHOTIO BIUSHUS HA PE3YJib-
tarel K99 [98].

Hussien G. Z. et al. (2017) BbIsiBuJIN, YTO HIIIE-
M1 TOJIOBHOTO MO3Ta, OlleHeHHAs HA OCHOBAHUU KOH-
HEeHTPAIY JIAKTATA U IIMPYBATa BO BHYTPEHHEH sIpeM-
HOU BeHe Ha KOHTpasjaTepaibHoll oT KIOJ cTopone,
pasBuBasach jgoctoBepHo yaiie B rpyrmme OA [100].

Hoefer J. et al. (2015), He moJIy4n/m 10CTOBED-
HOU Pa3HUIIBI 110 KOHIIEHTPALIUSIM Kapauocteluduye-
CKUX (PePMEHTOB Y MAIMEeHTOB, OIIEPUPOBAHHBIX O]
PA u OA [30].

HecmoTpst Ha BbIIIEN3/I03KEHHOE, MHOTHE UCCJIe-
JIOBATEJIM CYUTAIOT, 4TO PA 103BOJIsIET CHU3UTH YaCTO-
Ty KapInaJbHbIX OCIOKHEHWIT B UHTPA- U MOCJIeOTIe-
PAIIMOHHOM TIEPUO/IE, U SIBJISIETCS MTPETIOUTUTENbHOI
y TAIMEeHTOB C BBICOKMM PUCKOM KapAuaJbHBIX
ocnoxuenuii [7, 11, 16, 22]. B paGore Pasin L. et al.
(2015) ocTperii nHOAPKT MEOKap/a CJIyYHIICS JIUIIb Yy
osiHOrO Taruenta u3 2439, onepupoBanubix mojx PA
(0,04%) [19]. B uccnenosanuu Kfoury E. et al. (2015)
GBIJIO TPOJIEMOHCTPUPOBAHO MperMytiecTBO PA tiepes
OA 1o pazBuTHio ocTporo mHGpapKTa MUOKap/ia B
redenne 30 aueit nocye oneparun: 0,4 mporus 0,86%,
p=0,012. ITpu 5TOM HOCTOBEPHOI PAZHUIIBI TIO YACTOTE
Pa3BUTHSI [TOCJIEOIIEPAIIMOHHOTO UHCYJIBTA U JIETAJIb-
HOCTH TIOJTy4€HO He Ob110. ABTOPBI YKa3bIBAIOT, 4TO B
IpYIIIe TAIUEeHTOB C BBICOKMM PUCKOM KapIUaIbHbIX
ocyoxkHeHni, PA MOXKeT CHU3UTb PUCK Pa3BUTUS
nH(bapKTa MUOKaP/Ia B IIOCJIE0IIePAIIMOHHOM [1€PUO/Ie
[7]. B 6osee panneii pabore, Kfoury E. et al. onennim
YacTOTy Pa3BUTH MH(PAPKTAa MHOKAp/a B TPEX IPYII-
nax rnaiueHToB B Tedenue 30 CyTOK IIOCJIe OTIEPAIINN:
K939 nox OA, KO3 nox PA u crentupoBanue BCA.
Yacrora undapkra MUOKapja Oblaa Bbillle CpeIn
60JbHBIX, onepupoBaHHbIX 1101 OA, u cocrasua 1,2%;
npu PA — 0,2% (p=0,044); npu crentupoBanun BCA
— 1,1%. ABTopsl ykazamu, uto PA He IpuBoOIuUT K yBe-
JIMYEHUIO KapIUAIbHBIX COOBITUH IO CPABHEHUIO CO
crentupoBanuem BCA [101].

[TpoBens anasnus pesyabratoB KOO 60binoi
KanHudeckoii 6aspl ganubix (American College of
Surgeons National Surgical Quality Improvement
Program), BxiounBmieii 41442 namuenra, Chou E. L.
et al. (2016) mpoaeMOHCTPUPOBAIU LOCTOBEPHO
MeHbIyilo 30-TU [HEBHYIO 4YacTOTY Ppa3BUTUS
nudapkra muokapzaa npu PA o cpaBuenuio ¢ OA
(0,4 potus 0,8%, p<0,01) [11]. Leichtle S.W. et al.
(2012) Tak:ke BBIIIOJHUJINU CPABHUTEIbHBIN aHAIN3
YaCTOTHI PA3BUTHUS MOCJIEONEPAIIIOHHOTO NHCYJIBTA,
nHdapKTa MUOKap/a u JetaapHoro ucxoaa npu OA
n PA. ITokasaresu st OA cocrasuanu 1,63, 0,6, 0,7%
st OA w 1,44, 0,27, 0,67% B rpynie PA. Tlocae cra-
TUCTUYECKOTO aHAJIN3a, aBTOPBI ykazanu, 4To OA
SIBJISIETCST HE3ABUCUMBIM (DAKTOPOM PUCKA PA3BUTHUS
nHbapkTa MUOKap/a B IIOCJIE0TIEPAINOHHOM MEPHO-
e, 0COGEHHO Y MAIMEHTOB, UMEBIIUX KIMHUKY CTe-

Hokapauu B npejgenax 30 nueit no oneparun K99
[22]. Liu J. et al. (2014) cpaBuuin pesynbrarsl OA
(32718 nanuenTtos) u PA (5384 maiuenToB), npu
9TOM ObLIM BBISABJIEHBI TipenmyIecTBa PA 1o cie-
oylomuM mapamerpam: B rpynmne PA noctoBepHo
peke pasBuUBascs ocTpbiil nHapkT Muokapaa (0,35
nportus 0,8%, p=0,039), B rpymie OA uaiie TpeboBa-
Jlach BHETJIAHOBAs MMOBTOPHAst UHTYOAIMs Tpaxeu
(1,21 nmporus 0,55%, p=0,001). Ciryuan actiuparuu
U HEeOOXOAUMOCTh B TPOJIEHHON BEHTUIISIIN
nocTosepHo yaie 6bin B rpymize OA: 0,61 nporus
0,19% (p=0,014) u 1,02 nporus 0,54% (p=0,044),
cooTBeTcTBEHHO [16].

ABTOpBI HEOOJIBINX HUCCJAENOBAHUI Clean
MIPOTUBOIIONOKHBIE BBIBOIBI [43, 102]. ccoienoBanne
Mendonga C. T. (2014) nmokasajio OTHOCUTEIBHO BbICO-
KYIO 4aCTOTY TIEpPHOTIEPAITMOHHOTO MH(APKTa MIOKAP-
Jla ¥ JIETATbHOCTD OT HETO CPEN TTAIIUEHTOB, OTIEPUPO-
BaHHBIX TO7T PA, — nHbapKT Muokap/a pasBuics y 3
us 117 6ombHbIX (2,4%) ¥ cTaj MPUUUHON cMepTH
oxroro u3 Hux (0,8%) [43]. Tasar M. et al. (2015)
cpaBHUIN peayabratel KO mox PA y Tpex rpymnn
HAIUEHTOB C PA3JINYHBIMU CTEIIEHSIMU PUCKA Cepled-
HO-COCYIUCTBIX OCJIOKHEHUN (HU3KWI, yMePEHHbBIH U
BBICOKHUI ): HHGAPKT MUOKAP/Ia PA3BUJICS Y 5 OOILHBIX
u3 126 (4%), 1epeOpoBaCKyISIPHbBIE OCJIOKHEHUS — Y
7 (5,6%); netanbhbiii ucxox — y 6 (4,8%). 3-3a Masioit
BBIGOPKY He OBLIO BBISBJIEHO IOCTOBEPHOI PasHUIIBI
MEKIY TPYIIAMU PA3JUIHOTO KAPAMOJIOTUIECKOTO
pHCKa 110 JIaHHBIM TTapametpam [102].

B pabore Hussain A. S. et al. (2017) 6b1710 110Ka-
3aHO, YTO MAIUEHTHI, oniepupoBanublie o OA, umesu
Gouiee BbICOKHE TOKazaTe cMeptaoctu (1,0 mporus
0,0%), TOBTOPHBIX BHEIJIAHOBBIX HHTYOAIIMI Tpaxeu
(2,1 nporus 0,6%), nuesmonnu (1,3 mporus 0,0%),
cencuca (0,8 npotus 0,0%) 1 MOBTOPHOIT roCIMTANN-
3anuu (9,2 nporus 6,1%) [17].

[TocseonepaltnoHHbBIN e UPUl  gBJISAETCSA
YaCTBIM OCJIOKHEHUEM Yy TAIMEeHTOB B COCYIUCTOI
XUPYPIUM; B YaCTHOCTH, iocste KOO on pazBuBaetcs y
8% GosbHbIx [103]. Pol R. A. et al. o6Hapyskuiu, uto y
narueHToB >80 JieT JieIMpuil BCTPeYaeTcst JOCTOBEPHO
vaiie (p<0,0001) [104]. Paraskevas K. I. et al. cuuraror,
uto PA crioco6Ha CHUBUTH 4acTOTY Pa3BUTHUS TIOCTIe-
oreparmonnoro gequpus [49]. Juag npodunaktuku
MOCJIEOTIEPAIMOHHOTO JIEIUPUS U KOTHUTUBHOI JTUC-
(hyHKIMY caetyer u3berath CHUKEHUS apTePUATbHOTO
JIaBJIeHYs], IETEPMUHAHT JI0CTABKU KUCJIOPOJIA U YPOB-
ust PaCO, Bo Bpems omeparuu [105].

Takum 06pasom, JI0 CUX MOP He CYIIECTBYET e/[1-
HOTO MHEHUSI OTHOCUTEIHHO BBIOOPA ONTUMAIBHOTO
BUJIa AHECTE3UU TIPH BBITIOJIHEHUN KAPOTUAHON SHIAP-
TEPIKTOMHUI, YTO TOBOPUT O HEOOXOMMOCTH TIPOBE/Ie-
HUIST TAJIBHEHTIINX KPYITHOMACTITTAGHBIX PAHIOMHU3UPO-
BaHHBIX MccienoBanmii. [Tpobiaemamu, TPeOYIOIMMI
NAJIbHENIIIEro U3yYeHusl, SIBJSIOTCST: METO/IMKA IIPOBe-
nenust PA, 1o3a v BUJi BBOJMIMOTO MECTHOTO AHECTETHU-
Ka, ¥ 3-HaBuraius, HeoOX0AUMOCTh cefanuu npu PA
U JIpyTHe.
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ObIMAAd PEAHUMATOJO0OIuA

Hayuno-npaxktnyecknii xkypHas «O01ast peaHuMaToJIOT s>,
Bxozstuuii B nepeueb BAK PD, B Scopus u apyrue Gasbl 1aHHBIX,
IpeJiHasHavyeH /I Bpadyeil aHecTe310I0T0B-PeaHuMaTo/I0T0B U HayYHbIX COTPYAHUKOB.

TemaTuka sKypHasa: narorenes, KINHUKA, IHArHOCTHKA, JiedeHune, ITIPoUIakTUKA U TATOJIOTMYeCKasl aHaTOMUS
KPUTUYIECKUX, TEPMUHATBHBIX W MTOCTPEAHNMAIMOHHBIX COCTOSIHUI; OKa3aHWe JOTOCTIMTATHHON TTOMOIIN TP
KPUTHYECKHUX COCTOSTHUSX; 00ydeHIe HaCeJeHNsT U MEAUIIMHCKOTO TTePCOHAIA TIPUeMaM OKa3aHUsT HEOTIIOKHON
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obactu AHECTE3NOJIOTNN-PEAHNUMATOJIOTUU.
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