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O0630p JUTEPaTYPhI MOCBAIIEH AHATU3Y TPUMEHIAEMbIX METOAUK AHECTE3UH TPU O TATBMOXUPYPIUUECKUX BME-
IIATELCTBAX Y JIeTell ¢ TTO3UIUHU UCTIOJIB3YEMbIX MTPENapaToB U MeToAuK oOesbonuBanust. [Ipu moAroToBke mMare-
puana ucnoab3oBanuch 6asbl gannbix Cyberleninka, PubMed, Medline ¢ 1eseBbiM OMCKOM Ha OCHOBaHUM
KJTIOYEBBIX CJIOB: IIPONoGo1, ceBO(IIypaH, naparetaMosi, peruoHapHas anectesus, ohTaabMoaorus, getu. LiyGuna
MOMCKA TI0 Jlate oIyOIMKOBaHUSA PabOT He OrPAaHUYMBANIACH, AKIIEHT Jesancs Ha mybaukanuax nocaenanux 10 ger.
ITesb 0630pa 3aKII0YaIach B OLEHKE NIMPOTHI IPUMEHEHUsI Pa3IMIHbIX METOI0B 06e360uBanus (00IIasd aHeCTe3ns
U perroHapHbie OJI0Ka/IbI), Ipenapatos anectesun (ceBodurypa, Ipornodoyi, mapareramMmost, MeCTHbIE AHECTETUKH )
B 0 TATLMOXUPYPIUY Y IETEH.

Kantouesvte crosa: nponopoi; cesopypar; napauemamoi; peeuoHapHas AHecmesust; 0maivMonozus; demu

The review dwells on the analysis of anesthetic techniques for pediatric eye surgery, including the use of drugs
used and methods of anesthesia. While preparing the paper, Cyberleninka (www.cyberleninka.ru), PubMed, Medline
databases were used with the targeted search using the following keywords: propofol, sevoflurane, paracetamol, re-
gional anesthesia, ophthalmology, children. The search was not restricted by the date of paper publishing; the focus
was made on papers published within the last 10 years. The purpose of the review was to assess the scope of various
anesthetic techniques (general anesthesia and regional blockades), anesthetics (sevoflurane, propofol, paracetamol,
local anesthetics) in pediatric eye surgery.
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BBenenue

AXTHUBHOE pa3BUTHE MHUKPOXUPYPIUU TJa3a
HocJIe/THee IeCATUIeTHE, HECOMHEHHO, IIPUBHOCUT CBOU
TpeOOBaHSI K COBEPIIIEHCTBOBAHIIO AHECTE3NOIOTYE-
CKOTO 00€CTIeYeH ST TIPH IAHHBIX BMetiaTeibecTBax. Crie-
mduKa aHecTe3un B oPTaIbMOXUPYPTUH Y JIETEl OCHO-
BaHa Ha PEIICHUU BOTIPOCA [IOCTATOUYHOM Ceslaluu,
a(hheKTUBHOI MHTPA- U TIOCJIEOTIEPAIIMOHHON aHAJIbre-
311, B TPOUIAKTUKE HEKEIATETbHBIX PehJIeKTOPHBIX
peakiuit (OKyJIOKap/IuajibHble, IJIOTOUHBIE ), CHUKEHUST
nocJreoneparnnoHHoi ToHoTH U pBoThI (IIOTP), ipo-
(bunaktuke mocTHapKo3HOM askuTanuu [1-12].

Introduction

The active development of eye microsurgery
within the last decade, undoubtedly, requires im-
provement of anesthetic support in such interven-
tions. The specifics of anesthesia in the pediatric eye
surgery is based on solution of such problems as suf-
ficient sedation, effective intra- and postoperative
analgesia, prevention of adverse reflex reactions
(oculocardiac, laryngeal), relief of postoperative nau-
sea and vomiting (PONV), and prevention of post-
anesthesia agitation [1-12].

Anpecc 1151 KOPpPeCHOH/ICHIIUN:

Bnapumup Jlasapes
E-mail: lazarev_vv@inbox.ru

Correspondence to:

Vladimir V. Lazarev
E-mail: lazarev_vv@inbox.ru

www.reanimatology.com

GENERAL REANIMATOLOGY, 2018, 14; 6



DOI:10.15360/1813-9779-2018-6-114-125

O6zopsr
|

Keramun u nponogou
KaK KOMIIOHEHTBI 0011eii aHecTe3nn
B 0(PTaIbMOXUPYPTHH Y JeTeil

MHorwue aBTOPbI CYUTATOT, YTO KETAMUH B MAJIBIX
7103aX TO3BOJISIET YJIYUMIUTh WHTPAOIIEPANNOHHOE
TeyeHwe, CHU3UTD PUCK OKYJIOKaPIHATbHOTO pediek-
ca (OCR), npu 9T0M HET HEOOXOAUMOCTU IPUMEHE-
Hus aTpornuHa c rnesbio npodmraktukn OCR [13, 14].

Ha mporsskeHnn AgnMTeIpHOTO BPEMEHH B 7IEeT-
CKOIT 0 TaTbMOAHECTE3NOJIOTUN CUNTATOCH TPEATTIOY-
TUTETBHBIM TPUMEHEHUE aHeCTe3WH KEeTaMIHOM C
00s13aTeIbHOI ITPeMeNKAIINeil aTPOITUHOM U CeIyK-
cenoM [15—17]. Opnako maHHBIN BAPUAHT HE B T10JI-
HOIl Mepe y/IOBJETBOPSIJ YCIOBUSM BbIIBUTAEMbIM
XUPYPTaMu, KOTOPBIE CTPEMIIUCH 0OECTIETNTh OTCYT-
CTBUE TOCJIEOTIEPAITMOHHON axkuTanun (BO30ysKe-
HUSI ), TOITHOTBI M PBOTHI CIIOCOOHBIX BBI3BIBATD MOBbI-
MeHne BHYTPUTIA3HOTO TABIEHUST U TAKUM 00pa3om
HUBEJINPOBATH PE3YJIBTAT OMEPATHBHOTO BMETIATE h-
ctBa [18]. B onpenenenHoit Mepe penieHnIo TaHHBIX
BOITPOCOB MOMOTJIO KOMOMHUPOBAHHOE UCTTOIH30BA-
HIle KeTaMUHa ¢ TpomodoIoM, 06eCTednBaIONIIX
OBICTPYIO U TJIAJKYIO MHAYKIMIO aHecTesuu [19-22] ¢
JI0303aBUCUMBIM Kap/IMO-PECTTUPATOPHBIM (hderToM,
CBSI3aHHBIM C TIO/IaBJICHIIEM CHMITATHYECKO HEPBHOM
CHICTEMBI, a TAK)KE OKA3BIBAIOIINX BAarOTOHIYECKIH 1
GponxoausTUpyrommii apdexrsi [8, 19, 23-25], ipu
3TOM TOYHOE 03WPOBaHHe MPOonodosa MO3BOISIET
n36eKaTh BOSMOKHON THIIOBEHTIIIsIIINY [26], a mocire
OIIHOKPATHOTO €T0 BBE/IEHU, TPOOYsKIeHNE HACTYTIA-
€T B KOPOTKUH CPOK.

B pa6ore Besenkoro A. B. ¢ coast. (2015) roso-
puTcs o mpornogdore, Kak o mpernapaTe COOTBETCTBYIO-
UM BCEM TPEOOBAHUSIM, TTPETHSIBISIEMBIM K aHeCTe-
3MOJIOTHYECKOMY TIOCOOMIO TPU  XUPYPTHUECKUX
BMeIIaTeThbCTBAX HA TiTaze. ABTOPBI OTMEYAIOT, UTO
MMEHHO ITpoTTodoJI He TTOBHINIAeT BHYTPUTIa3HOE aB-
Jlenne, a 00MIasT aHeCTe3MsT HACTYIAeT MPOTHO3MPO-
BAHHO OBICTPO, MPOTEKAET CTAOMIHHO, € TTOCTEYIO-
MUM  OBICTPBIM U IVIAJAKKAM BOCCTAHOBJIECHHEM
CO3HAHST M COMATHIECKUX (DYyHKINI 6e3 HaTyKiBa-
HYist ¥ pBOTHL. KoMGMHMPOBaHHAS aHECTE3HUS C TTPOTIO-
(hosTOM TTO3BOJISIET CO3/1aTh MAKCUMATBbHO a/IeKBATHBIE
YCJIOBUS [I7TSI XUPYPTUUECKOIH KOPPEKITNH, MITHIMHU3N-
POBaTh OTPHUIIATEIbHBIE BIUSHU €€ OTAETbHBIX KOM-
TMOHEHTOB M MAKCUMATbHO 00€CTIeunTh Crennduyie-
CKHUe 3alaull aHeCcTe3NOJOTHYECKOTO TOCOOMS TIPH
odrasbmosiornyeckux omnepanugax [27]. Iloanonen-
HYTO XapaKTepPUCTUKY TIPOTIO(OITY AT0T B CBOUX pabo-
tax Copoxnna E. [0. (2014) [28] u ImuTpues /1. B.
(2014) [29], yxa3sbIBas Kak I10JI0KUTEJIbHbIE XapaKTe-
PHUCTHKH TIpenapaTa, Tak U OTPHUIATeIbHbIE, & TaKKe
OTMeYast CTOCOOHOCTD TIpenapaTa CHIKATh BHYTPH-
TJIa3Hoe IaBJIeHNE, YTO HEMATOBAsKHO B 0(DTaTBMOXH-
pyprun. MuTtepec k KOMOUHUPOBAHHON aHECTE3UH
nponodoyioM U KeTaMITHOM WJN (DEeHTAaHUIIOM TIPO-
SIBJITIOT MHOTHE KOJIJIETH, YKa3bIBast, 4TO 9Ta KOMOU-
HAITUS TTO3BOJISIET COXPAHATH CIIOHTAHHOE JBIXaHNeE,

Ketamine and propofol
as components of general anesthesia
in pediatric eye surgery

Various authors consider that low doses of keta-
mine permit to improve the intraoperative status, reduce
the risk of the oculocardiac reflex (OCR) and do not re-
quire the use of atropine for OCR prevention [13, 14].

Ketamine anesthesia with obligatory premedica-
tion with atropine and seduxen has been considered a
method of choice in pediatric eye surgery for a long
time. [15-17]. However, this option did not com-
pletely meet the requirements set by surgeons, who
tried to avoid postoperative agitation, nausea and
vomiting, i.e. factors that can elevate the intraocular
pressure and, therefore, spoil he results of the surgical
intervention [18]. This problem could be partially
solved by the use of a combination of ketamine and
propofol, which provide a fast and smooth induction
of anesthesia [19—22] with a dose-dependent cardio-
respiratory effect related to suppression of the sympa-
thetic nervous system and produce a vagotonic and
bronchodilating effect [8, 19, 23—25]; at that, the exact
dosing of the drug permits to avoid possible hypoven-
tilation [26]; and the patient recovers within a short
period of time following a single dose.

Beletsky A. V. et al. (2015) describe propofol as
a drug that meets all requirements to an anesthetic
support in eye surgery. The authors note that propofol
does not elevate the intraocular pressure; general anes-
thesia is induced quickly as it has been predicted; the
anesthesia is stable with subsequent quick and smooth
recovery of consciousness and somatic functions with-
out straining efforts and vomiting. A combined anes-
thesia with propofol permits to arrange the most
adequate conditions for the surgery, minimize adverse
effects of its elements and ensure the specific tasks of
the anesthesiological support in eye surgery [27].
Complete characteristics of propofol was by Sorokin
E. Yu. (2014) [28] and Dmitriev D. V. (2014) [29];
they indicated both positive and negative character-
istics of the drug, as well as the ability of the drug to
reduce intraocular pressure, which is important in eye
surgery. Many colleagues show their interest in a com-
bined anesthesia with propofol and ketamine or fen-
tanyl, indicating that this combination allows to
maintain spontaneous breathing, reduce the time of
recovery, provide a gradual recovery from anesthesia
without excitation, and reduce the need for antiemetic
agents [30]. Whereas ketamine has the most pro-
nounced damaging effect on the mental status, accord-
ing to Elkin 1. O. (2006), the combined anesthesia
with propofol damages the mental status by sedation.
Therefore, the combination of ketamine-propofol is
more favorable [31].

Singh Bajwa (2010) studied advantages of total
intravenous anesthesia (TVA) and found that at the
time of anesthesia induction, the combination of
propofol-fentanyl led to significant bradycardia and a
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COKpAII[aTh BPEMsI BBIXO/IA U3 HAPKO3a 1 MMETh TT0CTe-
NEeHHBIH BBIXOA 0e3 BO3OYKICHUsS, YMEHBIIUTH
NoTPe6HOCTh  MCMOJIBb30BaHUS  TPOTUBOPBOTHBIX
cpeacts [30]. Ecim keramun obGiazaer Hanbosee
BbIPAKEHHBIM TICUXONOBPEKIAIONINM J€HCTBIEM, 110
nauabiM Enpkuna 1. O. (2006), To KoMOMHUPOBaHHAS
aHecTe3us ¢ MPornodoyIoM MOBPEKIAET TICUXUKY T10
MEXaHU3My Celalliu, CIe0BATENbHO, KOMOUHATINS
keTamun-mponodo 6onee komdopraa [31].

Singh Bajwa (2010) mposoas ucciegoBaHue
JNOCTOUHCTB TOTAJTHHON BHYTPUBEHHON aHECTE3UU
(TBA), o6Hapy» 11, 4T0 B MOMEHT UHAYKIIMH aHeCTe-
3un KOMOGUHAIHSE TTPOTIOhOJI-PEeHTAHUIT TIPUBOJINIIA K
3HAYUTEIHHOM OPajiuKap/ini, U BEIPAKEHHOMY CHU-
JKEHHIO CUCTOJNYECKOTO U TUACTOJIMYECKOTO JIaBJie-
HYSI, TIO CPABHEHUIO ¢ KOMOMHATIHEH PonogoJ-KeTa-
MWH, OIHAKO B (hase Tmojep:kanus obe KOMOUHAIIUY
COTIPOBOSK/IANIMCH CTAOUITBHBIMU TIOKA3aTEIISIMU TEMO-
munamuku [32]. Wilhelm S. (1996), usyuas npomnodoun
B KOMOUHAIUY ¢ Cy(PEeHTAaHWIOM Y JIeTel TPU XUpyp-
TUYeCKO KOPPEKIINU KOCOTJIa3Msl, OTMEYA BhIPAKEH-
HOCTDb OPajinKapuy U BBICOKUN PUCK Pa3BUTUSI OKY-
JIoKapauaIbHOro pedJiekca, HO PUCK PA3BUTUS
TOCJICOTIEPAIIMOHHOI TOITHOTHI U PBOTHI OBLI HE BBICO-
kuii [22]. Hahnenkamp K. (2000) nposens uccuemno-
BaHUe KeTaMuHa, ceBorypana, mpornodoJia, MUu1a30-
JlaMa ¥ TajoTaHa B 0TaaIbMOXUPYPTUHU YCTAHOBIL,
YTO KETAMUH BBI3bIBAJI HAMMEHBIIINE TeMOIITHAMIYE-
CKUe NU3MEHEHUSIMST U PUCKOM PAa3BUTHS OKYJIOKAP/IH-
anpHOTO pediekca [33]. Oxnako B uccaegoBannu St.
Pierre M. (2002) 6bL10 110Ka3aHO, YTO KOMOMHALIUS
KeTaMUH-TIPonodosi BbI3bIBaeT GoJsiee JUTUTENbHOE
MOCJIEHAPKO3HOE BOCCTAHOBJIEHUE, TIPU 9TOM He CHU-
skaercst yactota pazsutusi [IOTP mo cpaBHenuio ¢
koMmOuHanueii nponodosr-onnons [34]. Broking K.
(2011) pekomenHryeT TPOBOIUTH MHLYKITHIO B HAPKO3,
IPUMEHsIST KETAMUH ¥ MUIA30J1aM, OTM€Yast, YTO MPOo-
nodos u peMudeTaHUT MPUBOAAT K YBEJTMUEHUIO
pHCKa Pa3BUTHUST OKYJIOKapAnaabHoro pediekca [35].
Opnaxo Lili X. (2012) npu nposeneHny nccaenoBa-
Hust 1porodosia B COUETaHUM € Cy(PEeHTAHUIOM U
peMubEeHTAaHUIOM He OTMETUJT HeKeJaTeJbHbIX
OCJIOKHEHWI B BUJIe OKYJIOKAPIAMAJIbHOTO, OKYJO-
MyJIbMOHAJIBHOTO M OKYJIOTACTPATIBHOTO PedieKcoB
BO BpeMs U 1tocJie onepanui [36].

Choi S. R. (2009) npencraBui IMpPOKOe MCcie-
JIOBaHKE MO MPUMEHEHUIO KeTaMUHa B KOMOWHAIIUH C
ceBorypaHoM, siecrypanom, mponooJIoM U PeMu-
(beHTaHUIOM, MU/IA30JIAMOM BO BPEMSI AHECTE3UU ITPU
odranbMosIOTHUECKUX onepalisax. Bo Bcex caydasx
npeMe/IKaIyst 60JIbHBIM He TPOBOAMUIach. /st obec-
neyeHus IIPOXOAUMOCTH [IbIXaTeIbHBIX Iy Tel TpUMe-
HSJIM JIAPUHTEANbHYI0 MacKy. ABTOD IIPUXOAMUT K
3aKJII0OYEHUIO, YTO COUETAHHOE TPUMeHeHe KeTaMu-
Ha-11porodoJia U KeTaMUHa-peMUudEHTAHNIA, a TAKKe
MuIa301aMa-1porodosia u MuazoramMa-peMudenTa-
HUJIA Yallle TPUBOAUT K BO3SHUKHOBEHHIO OKYJIOKAp-
nmanbHoro pedekca [37]. Ha Beicokylio yacToTy 1po-
SBJIEHUST OKYJOKApAMAJIbHOTO pedJiiekca Imocie

marked decrease in systolic and diastolic pressure as
compared to the combination of propofol-ketamine,
however, in the maintenance phase, both combinations
demonstrated stable hemodynamic parameters [32].
Wilhelm S. (1996), studied propofol in combination
with sufentanil in children with surgical correction of
strabismus and noted a high risk of bradycardia and
oculocardiac reflex, but the risk of postoperative nau-
sea and vomiting was not high [22]. Hahnenkamp K.
(2000) studied ketamine, sevoflurane, propofol, mida-
zolam and halothane in eye surgery and found that ke-
tamine demonstrated the lowest hemodynamic
changes and the risk of an oculocardiac reflex [33].
However, the study of St. Pierre M. (2002) has shown
that the combination of propofol-ketamine has a longer
post-anesthesia recovery; at that PONV is not reduced
in comparison with the propofol-opioid combination
[34]. Broking K. (2011) recommends induction of
anesthesia using ketamine and midazolam and notes
that propofol and remifentanil lead to an increased risk
of oculocardiac reflex. [35]. However, Lili X. (2012)
studied propofol in combination with sufentanil and
remifentanil and did not note undesirable complica-
tions in the form oculocardiac, oculopulmonal and ocu-
logastral reflexes during and after the surgery [36].

Choi S. R. (2009) presented a broad study on the
use of ketamine in combination with sevoflurane, des-
flurane, propofol, remifentanil, and midazolam during
anesthesia in eye surgeries. In all cases, no premedica-
tion was carried out. To ensure airway patency, a la-
ryngeal mask was used. The author comes to the
conclusion that a combination of ketamine-propofol
and ketamine-remifentanil and midazolam-propofol
and midazolam-remifentanil often lead to oculocardiac
reflex [37]. Tramur M. R. (1997) [21] indicates the
high frequency of symptoms oculocardiac reflex after
the use of propofol (1444 cases of bradycardia).

In their studies I. E. Skobeido (2004) and D. Yu.
Ignatenko (2016) with co-authors compared propofol
and opioid anesthesia with a combined anesthesia im-
plying the use of sub-tenon or retrobulbar blockade in
combination with intravenous administration of
propofol. The authors point to negative aspects of ad-
ministration of fentanyl which is manifested in respi-
ratory depression, increased the duration of
post-anesthesia recovery; and earlier recovery of con-
sciousness and spontaneous respiration was noted in
patients who underwent regional anesthesia [38, 39].

A.D.Dubok demonstrates the advantages of
multicomponent anesthesia based on the use of in-
halation sevoflurane anesthesia and intravenous
anesthesia with propofol in combination with retrob-
ulbar anesthesia (2011). The author reasons that the
combination of general anesthesia with retrobulbar
block in surgeries for strabismus eliminates oculogas-
tral and oculocardiac reflexes and provides effective
intra - and postoperative analgesia creating a favor-
able psychological background both in children and
their parents [40].
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npuMenenus mpornododa (1444 6pagukapamii), yka-
3prBaeT Tramur M. R. (1997) [21].

B cBoux paborax U. E. Cxobeiino (2004) u /.
IO. Urnarenko (2016) ¢ coaBropamu cpaBHUBAIU
aHecTe3uio MPOrodoJIOM U OITHOUIAMY C COUETAHHOI
amecTesuei, oipasyMeBaoliell HCIoIb30BaHue Cyo-
TEHOHOBOH 1In peTpodypbapHoil 610Kan B KOMOM-
HAIlUU C BHYTPUBEHHBIM BBeJeHUEM IPOIodoJia.
ABTOPBI YKa3bIBAIOT HA OTPUIIATEIIbHBIE CTOPOHBI TIPH-
MeHeHUs (DeHTAHUIIA, BBIPAXKAIONINECS B YTHETEHUN
JIBIXAHIIS, YBEJTUYEHIH [ITTUTETbHOCTH TOCTHAPKO3HO-
r'O BOCCTAHOBJIEHVIS, & Y TIAIIUEHTOB, KOTOPBIM IIPUMe-
HSJTH PETMOHAPHYIO AHECTE3UT0, OTMETUIIN (oJiee paH-
Hee BOCCTAHOBJIEHUE CO3HAHUS U CIIOHTAHHOTO
nerxanus [38, 39].

Ha nocronncTBa MHOrOKOMITIOHEHTHOIT aHeCTe3uH,
GasupyIomeiicst Ha TIPUMEHEHUN MHTAJISIIMOHHON aHe-
cre3un ceBoIypaHoM, BHYTPHUBEHHOI aHECTE3MH TTPO-
10(0I0M B KOMOUHAIIAY ¢ peTpoOyIb0apHOii aHECTe31-
eil, B cBoeii mybmmkaryu ykaseisaer A. /1. lybox (2011).
CBou BBIBOIbI ABTODP APTYMEHTHPYET T€M, UTO COUeTaHne
o01eii anecTe3nu ¢ peTpobyIbGAPHBIM OJIOKOM IIPHU OIIe-
palusix Mo TMOBOY KOCOTJIA3UsT YCTPAHSIET OKYJIOTacT-
PaJIbHBII U OKYJIOKapANATLHBIN pediekcnl, obecredn-
BaeT 9(PdeKTUBHOE WHTPA- K MOCJIEONepPalnoOHHOe
o6e36osmBane, co3aatolee GIaromPUATHIN MCHX0I0-
rudeckuii hoH Kak y jieTelt, Tak u ux pogureseii [40].

Ilpumenenue ceBodaypana

B HHTAJISIIMOHHON aHeCTe3Uu
pu 0PTaTbMOXHPYPrHYECKUX
BMelllaTeJbCTBAaX y JeTei

O/H1UM U3 TPUOPUTETHBIX IPEIapaTOB aHECTE3UN
B obecrieyeHrn 0(hTaTbMOJIOTHYECKIX XUPYPIUUECKIX
BMEIIATEIHCTB, HAUOOJIEE MIMPOKO UCTIOJIB3YIOIIHIACS B
JIETCKOU ITPAKTUKe, SIBJISAETCS MHTAJISIIMOHHDBIN aHecTe-
tuk ceBodurypan. Ilpemapar, xapakrepusyioniuics
J10303aBUCUMBIM YTHETEHUEM [IbIXaHUS, C MUHUMAJIb-
HBIM JIEHICTBUEM Ha CEPAEYHO-COCYAMCTYIO CHCTEMY,
MO3BOJISIET ITPOBOJNTD BBICOKO YITPABJISEMYIO MHIAJISI-
IIUOHHYIO aHECTe3UI0 ¢ MOMEHTAJIbHON UHAYKIIUeH U
CTPEMUTE/IbHBIM IIPOOYKIEHUEM, CLIOCOOCTBY I OBICTPO-
MY TI0CJICOTIEPAIIMOHHOMY BOCCTAHOBJIEHUIO NAIIUEHTA.
CeBodurypan nmeer 6oJiee GIArOIPUSITHBIN Kapauaib-
HBIN TIPOGUIIb TIO CPABHEHUTO ¢ UHBIMU TAJIOTEHCOIEP-
JKAIIMMU MHTAISAIMOHHBIMEI aHeCTeTHKaMu (TaIoTaH,
usodaypan, gechuaypan) [41]. Ou ymensuaer metabo-
JIU3M TOJIOBHOTO MO3Ta, alAlITUPYsl €r0 K YCJIOBUAM
umemun [42], jyis1 HETO XapaKTEPHO JI0303aBUCUMOE
MOBBIIIEHNE BHYTPUYEPEITHOTO IABJICHUS U HE3HAUM-
TeJIbHOE YBEeJIMYEHE MO3TOBOTO KDOBOTOKA B YCJIOBUSX
nopmokaranu [43]. K mosoxxuTesibHbIM KauecTBaM
MHTAJIAIIMOHHOM aHeCTe3UH, B TOM YUCJTIE U C IPUMEHe-
HueM ceBodrypana, ciefyer OTHECTH BO3MOKHOCTD
BBITIOJTHEHUS aHECTE3UM 110 HU3KO- M MUHUMAJIbHO-
[IOTOYHO METOIMKAM, 00ecIiednBaIonM Oosee HJaro-
MPUATHBIE YCJIOBUS CPe/bl B IbIXaTEJbHOM KOHTYPE,
TOJIOKUTETbHBIN 9KOHOMUUECKIiT ek [44, 45].

The use of sevoflurane in inhalation
anesthesia for pediatric eye surgery

Sevoflurane, an inhalation anesthetic, is one of
drugs of choice for anesthesia in eye surgery, which is
the most widely used drug in pediatrics. The drug is
characterized by dose-dependent respiratory depres-
sion, with minimal effect on the cardiovascular system,
allows to carry out highly controlled inhalation anes-
thesia with instant induction and rapid recovery, con-
tributing to a rapid postoperative recovery of the
patient. Sevoflurane has a more favorable cardiac pro-
file compared to other halogen-containing inhalation
anesthetics (halothane, isoflurane, desflurane) [41]. It
reduces the brain metabolism, adapting it to ischemia
[42]; it is characterized by a dose-dependent increase
in intracranial pressure and a slight increase in cere-
bral blood flow in normocapnia [43]. Positive charac-
teristics of inhalation anesthesia, including the use of
sevoflurane, include the ability to perform anesthesia
by low- and minimum-flow methods, providing more
favorable conditions in the respiratory circuit, as well
as good cost-effectiveness [44, 45].

However, the serious disadvantages of sevoflurane,
which are crucial for patients after eye surgery, include
post-anesthesia agitation, expressed in behavioral and
psycho-emotional instability, especially in young chil-
dren (up to 6 years). Study by Ignatenko D. Yu. (2009,
has menostrated that the agitation after sevoflurane ad-
ministration occurs in 45% of cases and is typical for chil-
dren aged from 1 to 5 years. The recovery was
accompanied by motor hyperactivity (crying, negativism
towards parents and medical staff). The author indicated
that the use of midazolam as a premedication, as well as
conduction anesthesia before the surgery, resulted in
achieving the adequate postoperative analgesia reducing
the incidence of the agitation syndrome at a recovery rate
of 5% of cases [46]. In turn, Costi D. (2014), while em-
phasizing the basic problem of sevoflurane, also indicated
behavioral disorders or manifestations of delirium after
its application and recommends to apply a multimodal
approach in order to reduce the agitation, using propofol,
halothane, dexmedetomidine, clonidine, opioids (fen-
tanyl), and ketamine [19]. Van Hoff S. L. (2015) offers
to administer propofol for reduction of agitation after
sevoflurane application, at the end of the surgical inter-
vention [47]. Egorov V. M. and Elkin I. O. (2012) say
that sevoflurane provides the greatest preservation of
mental functions, like dormicum and propofol [48].

At present, sevoflurane is a drug of choice from a
wide range of inhalation anesthetics in pediatric oph-
thalmic anesthesia that provides rapid induction of
anesthesia and rapid recovery, without significant neg-
ative hemodynamic effects, with minor effects on in-
tracranial and intraocular pressures. However, despite
many important and positive characteristics of the
drug, it has a significant negative effect, i.e. the post-
anesthesia agitation, whose frequency and severity can
be reduced by propofol.
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OpHaKo K cepbe3HbIM HeocTaTKaM ceBodIypa-
Ha, IMEIOTM TPUHIIUITHAIBLHOE 3HAUEHHE J1JIsT O0JIb-
HBIX 1T0cJIe 0(DTATBMOJIOTUYECKHUX OTepaIuil, OTHO-
CHUTCS MOCJEHAPKO3HOE BO3OYKaeHUe (asKUTaIus ),
BbIPAJKAIOIIeeCs B MOBEJIEHYECKOI 1 TICUX0-9MOIIHNO-
HAJIBHOI HECTAOUILHOCTH, 0COOEHHO Y JIeTell PAHHETO
Bospacta (j10 6 net). [To nanabiv Urnarenko /[. 10.
(2009) BO3OYsKAEHIE MOCTIE UCIIOIb30BAHK CeBOd-
JaypaHa OGbiBaeT B 45% ciydaes, U XapaKTepHO JIJist
nereit ot 1 110 5 set. [Ipobyskaenne conpoBOsKAACTCS
MOTOPHOI IHIIEPAKTUBHOCTDIO (IJIaU€eM, HETaTUBU3-
MOM TI0 OTHOIIIEHUIO K POJIUTEJSIM 1 MeIIIEPCOHAIY ).
Wcrnonb3oBaniie B kauecTBe TPeMeIMKAIIIT MU/IA30-
JlaMa, a TAK3Ke TPOBOIHUKOBOIT aHeCTe31HU Iiepe]] Hava-
JIOM OTIepallii, MO3BOJISIET JTOOUTHCSA aJeKBATHOI
MOCJIEOTIEPAIIIOHHON aHAIbre3Ud, CHU3UTD YaCTOTY
BO3HUKHOBEHUSI CHHPOMA BO3OYKIECHUS TIPU TIPO-
GysKIeHUH 10 5% caydaes, yKasbiBaeT aBrop [46]. B
cBoio ouepenp Costi D. (2014), mouepkuBast 0CHOB-
HYTO TIPOOJIEMY aHECTE3UH CEBO(MITYPAHOM, TAKIKe YKa-
3BIBAET HA MOBE/IEHYECKIE HAPYIIEHIS WU TIPOSIBIIE-
HUst Gpejia mocJie ero IPUMEHEHUS, 1 PEKOMEHJLYeT JIJIst
CHIDKEHUST Q)KUTAIIMY TIPUMEHSITh MYJIBTUMOZATBHBIIT
MOZIXO/I, UCTIOJIb3YsT ITPOTIO(OJI, TATIOTAH, I€KCMETOMU-
JIIH, KJIOHUNH, ormuonibl (henrtanmi), ketamua [19].
Van Hoff S. L. (2015) npearaer ajist CHUMKEHMST asKH-
TaIH TT0CJIe TIPUMeHeHNsT ceBoIypana, B KOHIIE XHPYP-
TMYEeCKOTO BMEIaTeIbCcTBa BOAUTH riporiocdot [47]. Ero-
pos B. M. u Exnpkun 1. O. (2012) B cBoeii pabore
TOBOPST, 4TO ceBodIypan obecrieynBaeT HanboJb-
IIYIO COXPAHHOCTD TICUXUYECKUX (DYHKIUH, TT006HO
JopMuKymy u iportoony [48].

Ha ceromusimmnmii ieHb U3 CrieKTpa MHIaJSIIIMOH-
HBIX AHECTETUKOB B JIETCKOI O TATbMOAHECTE3UOIOTHI
Ipe/IIoUTEHIE OTAeTCs ceBohIIypany — IIpenapary,
obecreyrBaroNeMy ObICTPYIO WHIYKIIUIO aHECTE3UH 1
GbICTPOE MPOOYIKICHNE, HE OKA3bIBAIONIETO 3HAYUTE b
HBIX OTPHUIIATEIbHBIX TeMOIUHAMIYECKIX d(D(EKTOB, C
HE3HAYUTETbHBIM BJUSHUEM HA BHYTPUYEPETHOE U
BHyTpHIJIa3HOoe faBienne. OTHAKO IPU CTOIBKO 3HAYH-
MOM TOJIO;KUTETBHOM BO3/IEHCTBUY MpenapaTa oH 061a-
JIaeT BECOMbIM HETaTUBHBIM 3(D(PeKTOM — IMOCTHAPKO3-
HOU a’KUTAllMel, 9acTOTy M CTelleHb BBIPAKEHHOCTH
KOTOPOII yZIaeTcs CHU3UTh BBeZIEHEM TIporodoJia.

ITapaneraMos — Kak KOMIIOHEHT
aHaJbre3uH B 00IIei aHecTe3un
npu 0PTaJIbMOXUPYPTHH Y JI€TEM

3HAUNTEBHOE KOJIMYECTBO PAGOT TTOCBAIEHHBIX
aHecte3ny MpU OMTATBMOJOIHYECKUX BMeEIIATeh-
CTBaxX 3aTparuBaioT BOMPOCH KOMOWHUPOBAHHOIO
IpUMeHEeHUsT HEOITMOU/IHBIX aHAJIbI€TUKOB, a B JIET-
CKOU mpakTuKe Haubojiee yacTo — Mapareramolia,
006JIA/IAIOIIETO IOCTATOYHO BBIPAKEHHBIM aHAJIBIETHU-
YeCKUM JIeMCTBUEM ¥ PA3PENIeHHOTO K IIPUMEHEHUIO
BO BCEX BO3PACTHHIX Kareropusax [49—51]. O6e360.m-
Baiolee JeiiCTBYe MperapaTa HACTYIAeT B TeueHue
5—10 MuHYT TIOCJTe HAaYa a MHQY3UHU U TOCTUTAET MaK-

Paracetamol as a component
of analgesia in general anesthesia
in pediatric eye surgery

A significant number of papers devoted to anes-
thesia in eye surgery dwell on the issues of a combined
use of non-opioid analgesics; and in the pediatric prac-
tice they most often discuss paracetamol, which has a
relatively strong analgesic effect and is permitted for
use in all age categories [49—51]. The analgesic effect
of the drug occurs within 5—-10 minutes after the start
of infusion and reaches its maximum within 1 hour;
the peak analgesic effect is achieved within 4—6 hours.

According to Zakharenko G. and Goncharuk V.
(2016), there is enough evidence related to the clinical
use of intravenous paracetamol (in the form of
monotherapy or as a component of multimodal anes-
thesia) [52]. According to Macintyre P. E. (2010), the
analgesic effect of paracetamol is equal to 30 mg of ke-
torol, 75 mg of diclofenac, 10 mg of metamizole and
morphine [20].

Paracetamol is widely used as a non-opioid anal-
gesic for the treatment of acute and early postopera-
tive pain [53]. Savustyanenko A.V. (2014), analyzed
their five-year experience (2005-2010) in the use of
intravenous paracetamol and data of Macario, Royal
(2011) [54] and demonstrated the scale of its surgical
application, including the strabismus surgery [49]. In-
traoperative intravenous administration of paraceta-
mol (15mg/kg) does not lead to the development of
postoperative nausea and vomiting within 24 hours
after surgery; and its effectiveness is greater, if the
drug is used for prevention before surgery or intraop-
eratively as compared to its introduction to relief pain.
Preoperative intravenous administration of paraceta-
mol is comparable to the effect of analgesia after sur-
gery [55-57], which is explained by processes of
prevention of central and peripheral sensitization [53].
While treating patients with glaucoma, authors found
that paracetamol reduced intraocular pressure [58].

Undoubtedly, conclusions can be made on the
positive role of paracetamol as an effective analgesic
in intraoperative anesthesia of eye surgery and post-
operative analgesia in children, but it is also clear that
the drug is used as a co-analgesic in most cases, pro-
viding a reduction in the dosage of opioid analgesics
during general anesthesia.

Regional blockades
as a component of combined
anesthesia in pediatric eye surgery

Almost most requirements to arranging condi-
tions for eye surgery can be met by the use of regional
blockades, which include: retrobulbar, parabulbar, per-
ilimbal, epibulbar, sub-tenon, epibulbar-intrachamber
anaesthesia, wing-orbital block (WOB) and drip (in-
stillation) anesthesia [8, 9]. For example, sub-tenon
anesthesia in combination with postoperative admin-
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cuMyMa 4yepes 1 yac, MakCUMaJbHBIH 06e360auBaI0-
it adekt cocrapiisieT 4—6 yacos.

JokazaresbHas 6a3a 10 KIMHUYECKOMY MTPUME-
HEHWIO BHYTPUBEHHOI (POPMBI TTapaiieTamodia (B BHIe
MOHOTEPAINUU UK KaK OJIHOTO U3 KOMIIOHEHTOB MYJTb-
TUMOJIATBHOM aHecTe3un ) 10 MHMOpMaIuu 3axapeH-
ko A. I u Tonuapyk B. B. (2016) nocrarouno mupoxa
[52]. ITo marusiM Macintyre P. E. (2010) Boipasken-
HOCTh aHajbreTuueckoro sddexra mapaieramosa
nmpupaBHUBaeTCs KeToposiaky 30 Mr, AuKIodenaxky 75
Mmr, MeTamuzoury u Mmopduny 10 mr [20].

[TaparieraMoJ1 aKTUBHO MCIIOJIB3YeTCsT, KAK HEOo-
MUOUHBIN aHAJIBTETHK, [IJIsI JIeYeHUs OCTPOIl 1 paH-
Hell mocseonepanronnoi 6oy [53]. CaBycThsIHEHKO
A. B. (2014), ananmusupyst TSATUIETHUN OTIBIT
(2005-2010) nmpumeHeHusT BHYTPUBEHHOU (OPMBI
napareramoJia v faiabie Macario, Royal (2011) [54],
MOKA3bIBACT MACIITAGHOCTD €r0 IPUMEHEHUS B XUPYP-
TUW, B TOM YUCJE MPU JiedeHun Kocoryasus [49].
WNurtpaonepannonnoe BHyTPUBEHHOE BBE/IEHIE TTAPa-
mertamosia (15 Mr/Kr) He TPUBOAWT K Pa3BUTHIO
MOCJIEOTIEPAITTOHHOI TOIITHOTBI U PBOTHI B TEUeHUH 24
YacoB TI0CJIe OTlepannu, a 3pHeKTUBHOCTD €ro 3HAYU-
TeJibHee, eCJIM MPUMEHSITh IpenapaT npoduiakTuie-
CKU TIepe/l XUPYPTUYeCKUM BMENIATeJbCTBOM WJIH
HMHTPAOIIEPAIMOHHO 110 CPABHEHUIO C BBEIEHIEM €T0
npu nostezierrn 6o, [IpeonepannoHHoe BHY TPU-
BEHHOE BBeJIeHNe MapareraMmosia cpaBHuMo ¢ addex-
TOM aHAJbTe3UM, IIPOBOAMMOI TIOCJE OTlepaIuu
[55—57], uTo OGBSICHAETCS TIPOTIECCAMU TIPELYTTPEK-
JleHUs TIeHTPAIBHON U TlepudepryecKoil CeHCUTH3a-
nuu [53]. 3apy6esxibie aBTOPbI, IPOBOIS JedeHUe
GOJIBHBIX € TIAYKOMOM, YCTAaHOBHUJIH, YTO MAPAIeTaMoJ
CHUKaeT BHYTPHUTJIa3HOE fAaBjenne [58].

Hecommeno, MO3KHO FOBOPHUTB O MOJIOKUTETBHOI
poJiu TTaparietamodia, Kak aeKTHBHOTO MHTPAOTIepa-
IIIOHHOTO AHAJIBI€TUKA ITPU O TATBMOTIOTUYECKUX BMe-
IATETLCTBAX U TTOCEOTIEPAITMOHHOM 06e360TMBAHNY Y
JleTel, OJTHAKO CTOJIb K€ SICHO, 4TO MperapaT B 00JIb-
IIUHCTBE CJIy4aeB UCIIOJIb3YETCs KaK KO-aHATIbIeTHK,
06eCTIeynBAIONIIIT YMEHbIEHNE JI03UPOBOK OTIMOUI-
HBIX aHAJILTETUKOB TIPU 00IEeH aHeCTe3n .

Pernonapubie 0JI0KabI
KaK KOMIIOHEHT COYeTaHHOU aHeCTe3Uu
B 0(pTaIbMOXUPYPTUH Y JA€Tei

[TpakTudeckn GONBIIMHCTBO TpebOBaHUIT B
obeciieueHny YCJIOBUN BBIOTHEHMST O TATBMOJIOT Y-
YeCKUX OIlepPallnil YIaeTCsl Peain30BaTh IPUMEHeHU-
eM PeruoHapHbIX 6JI0KaJI, B apCEHaN KOTOPBIX BXOIST:
perpobynbbapuasi, napadyabbapHas, mepeaumbab-
Has, arbyibbapHast, cybTeHOHOBas, SOy IbOAPHO-
BHYTPUKAMepHAasi aHECTE3UU, KPBLIO-OPOUTAIbHBIN
610k (KOB) u kanenbuas (MHCTHASLMOHHAS) aHe-
cresus |8, 9]. Hanpumep, cybTeHoHoBast aHecresus B
coYeTaHuu C II0CJTEOIepPAIMOHHBIM BBeleHUEM
HIIBII 1 aHTaroHucTOB CEPOTOHUHOBBIX PEIETITOPOB
CYIIECTBEHHO YMEHbBIIAET OOJIEBBIE OILYIIEHUS, & TAK

istration of NSAIDs and serotonin receptor antago-
nists significantly reduces pain, as well as prevents the
risk of postoperative nausea and vomiting in children
with surgical treatment of strabismus, due to a more
complete interruption of afferent impulses from the
area of eye surgery [59]. There is no doubt that retrob-
ulbar anesthesia provides a deeper suppression of sen-
sitivity and akinesia, allows to stabilize the eyeball
during the surgery, but unfortunately, the risk of com-
plications is very high [60]. Since the autonomic in-
nervation of the eye is comes from two nodes, the
ciliary and pterygopalatine [61], it is advisable to af-
fect the two ganglia simultaneously. Prokop'ev M. A.
(2011) indicates pterygopalatine ganglion as an
anatomical and physiological structure that is impor-
tant for eye surgery, noting that the blockade of the
pterygopalatine ganglion provides the denervation of
the nerve structures related to the eye, orbit, and pe-
riorbital tissue [9, 62]. In adult eye surgery, as well as
in the treatment of post-concussion ocular hyperten-
sion, a wing-orbital blockade (zygomatic access to the
pterygopalatine fossa) is used [63].

A lot of research is devoted to the use of WOB
in glaucoma, although Vaisblat SN. (1962) noted the
positive effect of the blockade of the pterygopalatine
ganglion for the treatment of patients with glaucoma
[64]. Tatarinov N. et al. (2009) and Zelentsov S. N. et
al. (2014) noted that the blockade of the pterygopala-
tine fossa is one of the components of patient's an-
tinociceptive protection in surgery [61,65], in which
it is possible to operate on the ciliary and pterygopala-
tine vegetative nodes simultaneously. Prokop'ev M. A.
et al. (2011) emphasize that the more selective the
blockade is, the more effective it is. With such a block-
ade, drug deposition is formed, the effect of which is
softer, and the effect lasts longer. They indicate that
this technique is useful in a number of operations, in-
cluding vitreous surgeries and dacryocystorhinos-
tomy, and to relieve a glaucoma episode [62].

Vaiysblat S. N. (1962) describes several methods
of the pterygopalatine blockade through different ac-
cesses [64], indicating that pterygopalatine fossa but
not round foramen should be the injection site for
anesthesia of the maxillary nerve. This route is easily
accessible and accurate, and the passage of a needle in
the palatine pathway, through the pterygopalatine
canal, along the vessels and nerves embedded in it does
not have any adverse consequences, because their hy-
draulic removal takes place by a slowly introduced a
local anesthetic. The technique is successfully used in
adult rhinosurgery [66, 67]. Malamed S. F. pays atten-
tion to the positive results of the anesthesia. The use
of the technique ensures success and a low level of
complications. In 90% of cases, this anesthesia is de-
termined as adequate by the authors [25]. However,
Hawkins J. M. et al. (1998) found that in the case of a
higher fornix of the oral cavity, greater palatine fora-
men is located closer to the dentition; and in the case
of alower fornix, it is closer to the midline [68]. While
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JKe TIPELYIPEKAaeT PUCK PA3BUTHUS TTOCIEOTIePAITOH-
HOM TOIIHOTBI U PBOTHI Y ZIETE 1TPU XUPYPrUYECKOM
JIeYeHU U KOCOTJIa3ust, 32 c4eT HoJiee TOJHOTO MPEPhI-
Banus adepeHTHON UMITYTHCAITTUN U3 30HBI ODTAIb-
MOXHUPYPrivYecKoro BMeratebeTsa [59]. He Bbi3bia-
eT COMHEHUs, 9TO PeTpobyIbbapHas aHecTe3 s aeT
6osiee TIIyOOKOE BBIKJIIOYEHUE YYBCTBUTEILHOCTH,
AKUHE3WIO, TIO3BOJISIET CTaOUIM3UPOBATH TJIA3HOE
sI0JIOKO B XOjie OTIE€Pallid, HO K COKAJIEHUIO, PUCK
ocJiokHeHUs ouenb Besink [60]. YunursiBas, 4To Bere-
TaTUBHAS MHHEPBAIM I71a3a OCYIIECTBIISETCS U3 IBYX
Y3JI0B — IUJIMaPHOTO U KpbLIoHeOHoro [61], 1esreco-
06pasHo BO3/ICHCTBIE OHOBPEMEHHO Ha 9TH JIBA TAHT-
qus. Ha KpbLIoHeOHbI ranrinid, Kak BaKHYIO AJIs
oTaIbMOXUPYPTUN  aHATOMO-(DU3UOJOTHIECKYTO
CTPYKTYPY, ykasbiBaet [Ipokornbes M. A. (2011) orme-
gast, 4To 6JI0KajIa KPBIJIOHEGHOTO TaHTnst obecriedn-
BaeT JIEHEPBAIMIO HEPBHBIX CTPYKTYP, UMEIONTUX
OTHOIIEHHUE K TJIa3y, opouTe, mapaopOUTaIbHON KJIeT-
yatke [9, 62]. Bo B3pocJioii npakTuke mpu ohTasbMo-
XUPYPrudyecKuX BMENIaTebCTBAX, a TAKKe MPH Jieye-
HUMU TTOCTKOHTY3UMOHHOH odTasmbMorunepTensnu
HpUMeHsieTcsl KpbLIoHeOGHO-opOuTanbHas OJoKaaa
(CKyJI0BOM IOCTYII K KPBLIOHEOHOM aMKe) [63].

MHnoro uccsiefoBaHIH TTOCBANIECHO TPUMEHEHHTO
KOB npu rimaykome, xors ene Baiicomar C. H. (1962)
OTMEYaJ MOJIOKUTENbHOE BIUSTHUE OJIOKAIBI KPHLIO-
HEeGHOTO TAHTJIVS JIJIsT JIeYeHUsT HOJBHBIX € TIAyKOMOii
[64]. Tatapunos H. A. ¢ coast. (2009) u 3enenton C.
H. ¢ coasr. (2014) B cBoMX paboTax OTMEYAIOT, YTO
OJTHUM M3 KOMIIOHEHTOB aHTUHOIMIICTITUBHON 3aIy-
TBI GOJIBHOTO B 0D TAILMOXUPYPTUY ABJISIETCS OI0Ka-
J1a KPBLIIOHEOHOM stMKH [61, 65], pr KOTOPOit MOKHO
BO3/ICHICTBOBATH OJJHOMOMEHTHO Ha IMJIMAPHBIN U
KPBLJIOHEOHBIN BereTaTuBHbI y3ibl. IIpokonbes M. A.
c coaBT. (2011) mojuepKUBaeT, YTO YeM CeJIeKTUBHEE
BbITOJIHEHA OJI0Kaa, TeM ona addextushee. [Ipu
Takoi 6JI0KajIe CO3/IaeTCs JIeTIo penapaTa, AelicTBre
KOTOPOTO peasin3yercs «Msrdes, aheKT coxpansaercs
noJipiiie. OHU yKa3bIBalOT, YTO JaHHAsd METOAMKA
oJie3Ha TIPH psiJie OTlepalifii, B TOM YHcJie U TIPU BUT-
peasbHBIX, a TaKyKe MPH JaKpPUOIMCTOPUHOCTOMUM,
JUIST CHSITHST TIPUCTYTIA TJIAyKOMBI [62].

Baiic6aar C. H. (1962) onmcbiBaeT HECKOJIBKO
METO/IMK KPBIIIOHEOHOI GII0KA Bl Pa3HBIME JOCTYTIA-
MU [64], yKa3bIBast 4TO MECTOM UHBEKITUY JIJIs1 AaHECTe-
3UM BEPXHEUYEJIOCTHOTO HEpBa CJEAYyeT CUUTATh He
KPYTJIOE OTBEPCTHUE, a KPBLIO-HEOHYIO sIMKY. [TyTh 5TOT
JIETKO JIOCTYTIEH ¥ TOYEH, & TPOXOsKCHIE UTJION TIPU
HEGHOM TYTH uYepe3 KPBUIO-HeOHbIH KaHal BIOJb
3JI05KEHHBIX B HEM COCYIOB M HEPBOB HE TPO3UT HUKA-
KUMU HEIPUSATHBIMU TOCJIEACTBUAMU, TOTOMY YTO
MIPOUCXO/IUT UX TH/IPABJINYECKOE OTCTPAHEHUE MeJI-
JIEHHO BBOJIMMBIM MECTHBIM aHECTETUKOM. MeTomnka
YCIICIITHO TIPUMEHSIETCSI B PUHOXUPYPTUHU Y B3POCIBIX
[66,67]. Malamed S. F. o6pamiaer BHEMaHNE Ha OJIO-
JKUTEbHBIE PE3yJIbTaThl TPU HEGHOW aHeCcTe3uH.
WcnionpzoBanmne METOAMKY, UMEET BBICOKUI YPOBEHD
ycrexa ¥ HU3KUH ypoBeHb ocsioskuenuii. B 90% ciry-

performing palatine anesthesia in children, McDonald
R. E. (2003) notes that an imaginary line should be
drawn from the gingival margin of the last molar to
the midline in order to determine the direction of the
needle. The needle should be moved distally, placing
the syringe on the opposite side. [69].

It is always necessary to determine the volume of
injected local anesthetic (LA) during regional block in
eye surgery due to a constant risk of diplopia that oc-
curs when the LA penetrates into the orbit through the
inferior orbital fissure [22, 70]. Coronado G. C. A.
(2008) confirms the likelihood of penetration of the
local anesthetic into the orbit through the inferior or-
bital fissure during the palatine blockade. Based on the
anatomical position and average volume of the ptery-
gopalatine fossa, he determines the maximum amount
of anesthetic (1.2 ml), which can be deposited in it [71].

The following characteristics of the local anes-
thetics are important in ensuring the effectiveness and
safety of regional blockades: analgesic potential, latent
period, effect duration, and toxicity [72]. Currently,
ropivacaine is actively used in the pediatric practice
due to the most pronounced positive pharmacological
properties among all local anesthetics. The duration
of its effect depends on the route of administration and
dose, and is from 4 to 10 hours. It is low-toxic; the la-
tent period is 10—15 minutes; the maximum single
dose is 250 mg; the daily dose is 800 mg, which, ac-
cording to Prokopiev M. et al. (2011), is more than
enough for eye surgeries [62]. Wang et al. (2001)
noted that ropivacaine is a long-acting local anesthetic
with a high cardiovascular safety potential, a signifi-
cant sensory/motor differential block and a shorter
half-life (tS), and with a less accumulation potential
than that of bupivacaine. However, high safety of ropi-
vacaine is its most important feature as compared to
bupivacaine when taken in equal doses, manifested in
lower cardiovascular toxicity than that of bupivacaine
in relation to the direct myocardial depression. [73].
Bachinin E. et al. (2017) recommend to use ropiva-
caine 0.75% alone or in the combination with lido-
caine as a LA in the surgical treatment of glaucoma.
They claim that the effectiveness of anesthesia is due
to the rapid sensory block (due to the action of lido-
caine) and prolonged postoperative anesthesia (due to
the action of ropivacaine) [74]. Regional blockades in
eye surgery have been and are still used not only by
anesthesiologists but also by ophthalmic surgeons due
to its attractive efficacy, relative safety and develop-
ment of new safer local anesthetics [75-81].

Conclusion

Despite the active use of regional anesthesia in
eye surgery, there are very few papers devoted to its
use in children. In particular, there are almost only a
few works on the application of the blockade of the in-
fraorbital nerve and palatine anesthesia; and there is
no data on the volume of the LA used in ophthalmic
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YaeB dTa AHECTe3Wsl OIpelessieTCs] aBTOPAMU Kak
agexsarnasg [25]. Ognaxo Hawkins J. M. et al. (1998)
YCTaHOBWJIH, 9TO MIPU H0JIee BEICOKOM CBOJIE TTOJIOCTH
pra 60J1bII0e HEOHOE OTBEPCTHE PACTIONOKEHO OJIHIKE
K 3yGHOMY PsI/Ly, TPU HU3KOM CBOJIe — OJIMIKE K Cpej-
weit muuun [68]. Max-/lonansn P. E. (2003) npu
BBITIOJTHEHNU HEOHON aHeCTe3un y JIeTell OTMevaer,
YTO JIJIST OTIPeNieIeHUsT HAIIPABJIEHIS X0/[a UTJIbI CJIe-
JIyeT TIPOBECTU BOOOPAYKAEMYIO JIMHUIO OT JIECHEBOTO
Kpasi [OCJIeIHETO TIPOPE3aBIIErocsl MOJISIPa K CpeiHeit
suaun. Vriny ciemyer mpoaBUraTh IUCTATBHO, PACIIO-
Jlarasi IIpuIL Ha TIPOTUBOTIOJIOKHOIM cTopoHe [69].
Broinossenue peruoHapHoil  6J0KaAbl  TIpU
0 TaNIbMOJIOTUIECKUX OIEPAIUIX BCErla CTABUT
3ajauy ornpejesaeHus o6beMa BBOJUMOTO MECTHOTO
anecrernka (MA) BBULY TOCTOSTHHOTO PUCKA Pa3BU-
TUST TPOXOISIIEN MUIIONNU, KOTOPAs BO3HUKAET
Ipu MPOHUKHOBeHUU M A depe3 HUKHIOIO TIa3HUY-
HyIo mexab B opbury [22, 70]. B cBoeii pabore Coro-
nado G. C. A. (2008) moaTBep:KaaeT BEPOATHOCTh
MPOHUKHOBEHUSI MECTHOTO aHECTETHKA MTPU HeOHOI
6Js0KajIe Yepes HUKHETTa3HUYHYIO TI1eJb B OPOUTY.
OCHOBBIBasICb HAa AHATOMUYECKOM IOJIOKEHUU U
cpenHeM oObeMe KPBLTOHEOHON SIMKH, OH OTIPEIETISIET
MaKCUMaJIbHOe KOJIMYeCTBO aHecteTuka — 1,2 mu,
KOTOPOE MOJKeT OBbITh AeIIOHUPOBAHO B Hell [71].
HemasosaxHoe 3Hauenme B obecrieueHnu adgek-
TUBHOCTU U 0€30MaCHOCTHU MPU BBITIOJIHEHUH PETUO-
HapHbBIX GJIOKAJI CBS3AHO C XaPaKTEPUCTUKAMU UCTIOJb-
3yEMbIX MECTHBIX AHECTETHKOB, K KAKOBBIM OTHOCSITCST:
AHAJIBTETUYECKUI TIOTEHITNA, IJTUTETBHOCTD JATEHT-
HOTO TIEPHO/IA, TPOIOJIKUTETBHOCTD 3 deKTa u TOK-
CUYHOCTH [72]. B HacTosiiee Bpemst B IETCKOM PAKTH-
Ke, BBU/Iy HanboJiee BHIPAKEHHBIX MOJOKUTETbHBIX
(bapMaKoJOruyecKux CBOWCTB CPeIN BCEX MECTHBIX
AHEeCTeTUKOB, aKTUBHO TIPUMEHSIETCS] POMUBAKANH.
[TpomoskUTEIBHOCTD €r0 eMCTBUS 3ABUCUT OT ITYTU
BBeJIEHUs U [I03bI ITperapara, u cocranistet ot 4 o 10
gacoB. OH MaJIOTOKCUYEH, JIATEHTHBII TIEPUO]] COCTaB-
ssier 10—15 MuHyT, MAKCHMaJIbHAsE pa3oBast 03a 250 Mr,
cyrounast — 800 mr, uto 1o ganubiM [TpokornbeBa M. A.
c coaBT. (2011) GoJiee yeM OCTATOUHO J1J1sT ODTATBMO-
sormdeckoii mpaktuky [62]. B pabore Wang R. D. et al.
(2001) ormeuaercst, 9TO POTUBAKAUH — 9TO MECTHBIN
AHECTETHK JIIUTENLHOTO JIeUCTBUs, 00JIaMaionuil
BBICOKMM TIOTEHI[ATIOM CEPAEYHO-COCYAUCTON 6Ge3-
OIIACHOCTH, UMEIOIINI 3HAYNTETbHBII CEHCOMOTOPHBDIIT
nuddepeHnuanbHbIii 610K 1 60J1ee KOPOTKHUIT TIePHO]T
noJryBbIBeIeHUS (tS) ¢ MEHBITUM MOTEHITMAIOM HAKOTI-
nerns, yeM GynmBakari. OIHAKO CAMbIM BasKHBIM TIPU-
3HAKOM POITMBAKAWHA SIBJISICTCS €T0 BBICOKas Ge3omac-
HOCTD 110 CPaBHEHUIO ¢ OYITUBAKAWHOM TP TTPUEME B
PaBHBIX /I03aX, TIPOSIBJISTIONIASICS B MEHBIIIEN CEPAeUHO-

Jlureparypa

1. Ducloyer].B., Couret C., Magne C., Lejus-Bourdeau C., Weber M., Le Meur
G., Lebranchu P. Prospective evaluation of anesthetic protocols during
pediatric ophthalmic surgery. Eur. J. Ophthalmol. 2018; 28 (5): 112-116.
DOI: 10.1177/1120672118804798. PMID: 30280604

surgery to ensure the effective blockade in children.
We also could not find any relevant information about
the combination of different blockades to achieve the
desired result of anesthesia and specific technologies
that contribute to the directed spread of the injected
local anesthetic in the eye area in children. In the
available literature, we did not find data on the choice
of the most optimal options for anesthesia in eye sur-
geries from the standpoint of their effectiveness, safety,
comfort for the child and his parents, and economic
feasibility. There is no doubt that this can and should
be the subject of further research.

COCYZICTON TOKCHUYHOCTH B OTHOIIEHUU IIPSIMOIL
nenpeccunt muokapaa. [73]. baunnun E. A. ¢ coaBr.
(2017) pekoMeHIYIOT TIpU OINEPATUBHOM JI€YEHUU
[JIAYKOMBI IPUMEHTh B KauecTBe MA pornmBakauu
0,75% B KOMOMHAIIUY C JUJOKAMHOM, J1O0 B YHCTOM
Busie. OHU yTBEP:K/AAIOT, 4TO 39 HEKTUBHOCTD aHeCTe-
3un 00ycIoBIeHa OBICTPBHIM CEHCOPHBIM OJIOKOM (3a
CueT JNelCTBYS JMIOKANHA) U JVINTEIbHBIM ITOCTIeolIe-
panmoHHbIM 06e360IMBaHIEM (32 CUET JEHCTBYS POIIH-
Bakauna) [74]. IIpuMeHeHme peruoHapHbIX OJI0Ka B
o(TaTBMOXUPYPrUU YCIENIHO UCIIOIb30BAJIOCH U ITPO-
JIOJI’KAET UCTIOJIb30BAThCS HE TOJIBKO AHECTE3N0IOTaM,
HO ¥ XUPYPraMu-opTaabMOJIOraMi BBULY CBO€I TIPH-
BJIEKATENBHON a(h(DEKTUBHOCTH, OTHOCUTENBHOI Ge3-
OMACHOCTH U MOSABJIEHMsI HOBBIX Oosiee Ge30MacHbIX
MECTHBIX aHecTeTUKOB [ 75—81].

3akaoyeHue

Hecmorpst Ha akTUBHOE MCIIOJIb30BAHUE PETUO-
HapHOIl aHecTe3aun B O(MTaIbMOXUPYPTUH, PabOT
MOCBSTIEHHBIX €e MCII0Jb30BAHUIO Y JIeTell KpaliHe
MaJio. B yactHOCTH, TIPAaKTHYECKU eJMHIYHBI PAOOThI
0 IIpUMeHeHUN OJIOKaAbl IIOArJIA3HUYHOIO HepBa U
HeOHOI aHeCcTe3UH, HET JaHHbIX 00 00beMe UCIIOJIb3ye-
Moro MA B o(TaJbMOXUPYPIUH AT 0OECIIeUeHMs
addexruBHOIT GoKaAbl y Aereit. Ham Taxske He ya-
JIOCh HAWTU 3HAYUMBIX CBEJIEHUIT O COUeTAHUN Pa3JIny-
HBIX OJIOKAJ /IS JOCTUKEHMS KeJJaeMOTO pe3yJibraTa
AHeCTEe3H, CIIEINAIbHBIX TEXHOJIOTHIL, CIIOCOOCTBYIO-
IUX HATIPaBJIEHHOMY PACIIPOCTPAHEHUIO BBOJMMOTO
MECTHOTO aHecTeTHKa B objacTu riiasa y gereil. He
BCTPETUJINCH TAKKE TaHHBIX O BBIOOPE HauboJee OTh-
MaJIbHbIX BAPUAHTOB aHECTE3WH TIPU 0 TATbMOJIOTH-
YeCKUX OIeparusax ¢ No3ultuii ux 3gp@eKTuBHOCTH,
6esomacHocTu, KoMbopra st pebeHKa 1 ero popuTe-
Jiell, SKOHOMITYECKOH 1estecoobpasnoctu. Hecomuen-
HO, YTO TO MOJKET U JIOJIKHO ObITH IPEAMETOM TI0CIe-
JIYTOIIUX HAYYHBIX UCCJIEI0BAHMUIA.
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