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Pe3rome

CHHIpOM IOPTAJILHON TUIIEPTEH3UH OTHOCHUTCS K OHOH M3 HanboJlee TsKEeIbIX IaTOJI0THH JeTCKOTO
BO3PACTa, TAK KaK sIBJISIETCS IPUYNHOM MAIIEBOJHO-KEJTYI0YHbIX KDOBOTEYEHHH, HEPEIKO IPUBOIAIINX K
JietajabHOMY rcxony. OCHOBHOH 33/1auell B JIeYeHUH TOPTAIbHON FHUIIePTEH3UH OCTAETCsI IIPeJOTBpalieHIe
KPOBOTEUEHU U3 COCYJOB CUCTEMbI BOPOTHOM BEHBI, JOCTUTaeMOoe TOCPEICTBOM COCYAUCTBIX OTeparuii —
IMOPTOCUCTEMHOI'O INYHTUPOBAHUA. HeCMOTpH Ha ImpenMmyIgecTBa SHHIIypaJILHoﬁ aHeCTe3nu Hald OIIMOM/I-
HOW, y JeTell C BHeIle4eHOYHOU (hopMOIi IOPTaJbHOU rUIlepTeH31HU JaJIeKO He BCerna yAaeTcsl BOCII0JIb30-
BaThCA JaHHBIM BUJOM aHECTe3UH, YTO, Ha HAII B3WIsAJ, sIBJISIETCS ONHOH U3 BAyKHEUIIINX U 10 CHX IO He
PpelIeHHbIX 331a4 B aHECTE3NOJIOT HH.

Ileb 0030pa: OLIEHUTD CIEKTP OrpaHHYEeHN 00IIell aHeCTe3NH IIPU IIYHTHPYIOLIUX OIlepalusiX BHe-
IeYeHOYHOH MOPTaJbHON TUIIePTeH3UHN Y AeTel C TPOMOOIUTOIeHUEeH.

[TouCK MCTOYHUKOB OCYIIIECTBJISLIN B 6a3ax maHHbIXx PubMed, Medline, e-library u np., ©cosib3oBain
coOCTBeHHBIE KITMHNYECKIEe HaOI0/IeHNS IPY BHITTOJTHEHNY aHECTE3NO0JIOTTIECKOT0 0becIieueH s XUpyp-
TMYeCKON KOPPEKIINY BHETIEYeHOUYHOH IIOPTATbHOM THUIIEPTEH3NUH! Y JIeTeH.

BbIABU/IN, YTO 17151 IPOBEEHMs 00IIel aHeCTe3UH IIPH OIlepanUsiX IOPTOCUCTEMHOrO IIYHTUPOBAHUS
y eTeil ¢ TpoMbonuTONIEHNEN HeoOXoqMa padpaboTka aHECTE3UOJIOTUYECKOr0 o0ecrieueHus1, He BKJIIO-
Jarouiero annaypajbHyI0 aHECTE3UIO U BBeI€eHE€ BLICOKUX 103 OITMOUI0B.

PemrenneM JaHHOM MPOOJIEMBI MOSKET OBITH BKJIIOUEHHE B CXeMY aHECTe3MOJIOTTIECKOT0 00ecredeHnsI
[IEHTPATBFHOTO CEJIEKTHUBHOTO a/b(a-2-aJpeH0aroHNCTa JeKCMeIeTOMUIIHA — IIperrapara, COYeTaloIero
B CBOEM JIeHICTBUY, KaK aHAIbI€THYECKIH, TaK ¥ TUITHOTHYECKUEH KOMIIOHEHTHI, II03BOJISIONIETO0 3a CYET CY-
IIpaaJINTUBHOTO 3(pheKTa 3HAYNTETLHO CHUSUTD TOTPEOHOCTD B TUITHOTUKAX U OIIMOUIHBIX aHAJIbI€TUKAX,
COXpaHsisi BBICOKUY YPOBEHDb HEUPOBETeTaTUBHOM 3aIINTHI.

3akiaroueHue. ONTUMHU3aIMs AaHECTe3N0JIOTUYeCKOro obecrieueHns y feTell ¢ TpoMOOoIUToIIeHrel mpu
IIYHTAPYIOIINX OIlepaIiisiX BHEIIeYeHOYHOH TOPTaJbHOMN I'UIIepTEeH3MH, Ha Halll B3I, IBJIsAEeTCs HeobXo-
JTUMOM 17151 MUHUMHU3AIIUH XUPYPrUIECKOTO CTpecca U MOOOYHBIX 9(P(PEKTOB JJeKapCTBEHHBIX ITPENapaToB.

Knrouesvle croea: anecmesusiy demeti; NOpmMaibHAas 2UNEPMeH3ust, mpomoouumoneHust; 0excme0emomudun

KonduukTt nHTepecoB. KOH(IUKT UHTEPeCOB OTCYTCTBYET.

Summary

Portal hypertension syndrome is one of the most severe pediatric conditions causing gastroesophageal
bleeding which can be fatal. The main challenge in the management of portal hypertension is prevention of
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bleeding from the portal vein system, which is achieved by vascular surgery, particularly portosystemic shunt-
ing. Epidural anesthesia, despite its advantages over the opioid one, is not always performed in children with
extrahepatic portal hypertension, and still remains unsolved issue in pediatric anesthesiology.

Aim of the review: to evaluate the scope of limitations of general anesthesia in bypass surgery for extra-
hepatic portal hypertension in children with thrombocytopenia. We searched PubMed, Medline, Elibrary.ru
and other databases and used original clinical observations while performing anesthesiologic support of sur-
gical correction of extrahepatic portal hypertension in children.

We found that general anesthesia for portosystemic bypass surgery in children with thrombocytopenia re-
quires the anesthetic support that does not include epidural anesthesia and high-dose opioid administration.
This issue can be resolved by including the central selective alpha-2-adrenergic agonist dexmedetomidine
with both analgesic and hypnotic effects in the anesthesia support. Due to its additive effects, this drug sig-
nificantly reduces the need for hypnotics and opioid analgesics while maintaining a high level of neurovege-

tative protection.

Conclusion. In our opinion, optimizing anesthesia in children with thrombocytopenia during bypass
surgery for extrahepatic portal hypertension is essential to minimize surgical stress and side effects of drugs.

Keywords: pediatric anesthesia; portal hypertension; thrombocytopenia; dexmedetomidine
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BBenenue

OTtedecTBeHHBIE U 3apy0OesKHbBIE CIEINAJIH-
CTBI B 00J1aCTH JETCKON COCYAHMICTON XUPYPTUAHN
OIpeiesIAI0T  BHENEeYeHOYHYI0 IOPTaJIbHYIO
TUIIEPTEH3MI0, KaK CEPhE3H0E COCYIHUCTOE 3a00-
JIeBaHUe TeYeHH, IPUBO/IsIIee K OOCTPYKITUA U
KaBepHO3HOU TpaHc(opMaluu BOPOTHOMN BEHBI.
10 3abosIeBaHMe BRIII0OYAET KOMIIJIEKC TTaTOJIOTH -
YeCKHUX M3MEHEeHUH, BbI3BaHHBIX BPOSKIEHHBIMU
IIOPOKaMU pa3BUTHS COCYL0B CUCTEMBI BOPOTHOU
BeHBbI (CTEHO3, TUIIOIJIa3uUsl, KaBepHO3Hasl TPaHC-
¢opmarnusa cTBoJa BOPOTHOM BEHBI, <KHCTOYKO-
BBIN» BUJ JIeJIEHUsI ee BETBEN) U MPUoOpeTeHHbI-
Mu 3a00JIeBaHUSIMU (TPOMOO03 CTBOJIA UJTH BETBEN
BOPOTHOU BEeHBI U PyOIIOBBIN CTEHO3), PUBOIS-
IIUX K YMEHBIIEHUI0 CKOPOCTH KPOBOTOKA IIO
OCHOBHOMY CTBOJIY BOPOTHOU BEHBI U TIOBBIIIIE-
HUIO JaBJIEHUSA B MOPTaJIbHOU cucteMe. [locsen-
Hee, B CBOIO OYepeib, CIOCOOCTBYET PAa3BUTHIO
KOJIJIaTepa/IbHOTO KPOBOTOKA B MeCTaX ecTe-
CTBEHHBIX IIOPTOKABAJIbHBIX aHACTOMO30B, Bapu-
KO3HOMY PACIIMPEHUIO BEH NUIIEBO/A U SKeJTYIKA,
XpPOHUYECKOW THUIIOKCUM OPTraHOB OpIONIHOMN
IIOJIOCTH, BOCIIAJIUTEIbHBIM U3MEHEHUSIM CJIU3U-
CTO¥ 000JIOUKH MUIIEBOAA U SKEJTyIKA, IPOBOIH-
PYIOIIUM KPOBOTEYEHMsI U3 BAPMKO3HO PACIIU-
PEHHBIX BE€H MHWINEBOJA, pPa3BUTHE AaCIHTa,
CIUIEHOMETAINH W TAHIUTONEHUN B TAKEJBIX
cayvasx [1, 2].

CyHIpOM TTOPTATbHON TMIEPTEH3UH OTHO-
CUTCS K OTHOH 13 HanboJiee TAKeTbIX TaTOJTOT U
JIeTCKOI'0 BO3PACTa, TAK KAK SIBJIsIeTCS IPUYNHOU
MUIEeBOIHO-KeJTyJOYHbIX KPOBOTeUeHNH, Hepel-
KO IIPUBOAAIINX K JeTaJIbHOMY Ucxony [3]. boJib-
Hble C MOPTAaJbHOU rUIepTeH3Uell IOCTOSTHHO
HaXOJATCS TIOf YTPO30H «BHE3AIMHOTO» KPOBO-
TeYeHWsI N3 BAPUKO3HO PaCIINPEHHBIX BEH MUIIe-
Bozma. ¥ 60-80% OOJIBHBIX 3Ta yrpo3a BbI3BaHA
BHETIEYeHOYHOU OJIOKAI0N TOPTATBHOTO KPOBO-

Introduction

Pediatric vascular surgeons worldwide agree
that extrahepatic portal hypertension is a serious
vascular hepatic disease leading to obstruction and
cavernous transformation of the portal vein. The
syndrome includes abnormalities caused by con-
genital vascular malformations of the portal vein
system (such as stenosis, hypoplasia, cavernous
transformation of the portal vein trunk, specific
branching pattern) and acquired diseases (such as
trunk or branch thrombosis and stricture), leading
to reduced blood flow through the main portal vein
and increased pressure in the portal system. This
induces collateral blood flow in the natural porto-
caval anastomoses locations, esophageal and gas-
tric varices, chronic splanchnic hypoxia, inflamma-
tion of esophageal and gastric mucosa, which can
provoke varicose bleeding, ascites, splenomegaly
and pancytopenia in severe cases [1, 2].

Portal hypertension syndrome is one of the most
severe pediatric conditions, which can cause fatal gas-
troesophageal bleeding [3]. Patients with portal hy-
pertension are at constant risk of «<sudden» bleeding
from esophageal varices. In 60-80% of patients this is
due to an extrahepatic portal circulation obstruction
and requires urgent surgical intervention, which is
usually successful owing to normal liver architecture
and sinusoid resistance, unlike in cirrhosis associated
with intrahepatic portal hypertension [4].

Prevention of portal system bleeding achieved
through vascular surgery (portosystemic shunt-
ing [5]), which also restores normal anatomical and
physiological interactions in the portal vein system,
has been the main challenge in portal hypertension
treatment [6].

The aim of the review is to discuss the scope
of general anesthesia in bypass surgery for extra-
hepatic portal hypertension in children with
thrombocytopenia.
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obpamenuss u TpebyeT ypreHTHOTO XUpypTruyie-
CKOr0 BMeIIaTesJbCTBA, KOTOPOE, KaK MPaBUJIO,
JaeT IOJIOKUTEJIbHbIEe Pe3y/abTaTbl BBUIY HOP-
MaJIbHOM CTPYKTYPbI IEY€HU ¥ CUHYCOU1aIbHOTO
COIIPOTUBJIEHMS], B OWIMYKE OT IUPpO3a IleueH!,
NIPUBOASAIIET0 K BHyTPUIIEYeHOYHON NOPTAJIbHON
TUNlepTeH3uu [4].

OCHOBHOU 3ajiauell jedyeHUs MOPTATbHOU
TUINIEPTEH3UU OCTAETCS IpeJOTBpallleHre KPOBO-
Te4eHUN U3 COCYIOB CUCTeMbl BOPOTHOU BEHBI,
JIOCTUTaeMOe IIOCPEeACTBOM COCYAUCTBIX OIlepa-
U TOPTOCUCTEMHOTO IIIYHTUPOBaHUA [5], KOTO-
pble He TOJBKO NPeJOTBPAIAl0T KPOBOTEUEeHUSI
13 BAPMKO3HbBIX BEH, HO ¥ BOCCTAHABJIUBAIOT HOP-
MaJibHble aHATOMO-(U3N0JIOTUYECKUEe OTHOIIIe-
HUs B 6acceliHe CCTEMBI BOPDOTHOU BEHHI [6].

ITesib 0630pa — OILIEHUTH CIIEKTP OTpaHUYe-
HUH 00IIIel aHeCTe3NH MPHU ITYHTUPYIOIIUX OTIe-
pauusax BHeNe4YeHOUYHOU opTaJlbHOU TUIIepTeH-
3UM Yy JIeTel C TPOMOOIUTOTIEHUEH.

Anecre3us B XMPYpPruu le4eHH

M3BecTHO, yTO HamboJee TpaBMaTUYHBIMU
XUPYypPru4eCKMMHU BMellareJbCTBAMU ABJIAIOTCA
OTKPBIThIE a0IOMUHAJIFHBIE OTIepaIliA Ha BEPX-
HeM aTa’ke OPIONIHON MOJIOCTH [7], K KAKOBBIM U
OTHOCATCA WIYHTHUPYIOIIME OIllepalluy IIPpA BHE-
nevyeHoYHou popMe MOPTATbHOU TUIEePTEH3UH.
VIMeHHO IpM TakWX OIlepaTUBHBIX BMellare/ib-
CTBax OrpaHUYeHNe BbIPAYKEHHOCTHU XUpypruyie-
CKOTO CTpecc-0TBeTa CTAHOBUTCS OTHON U3 Beqy-
IIYX 3a7a4 Bpava a”Hecre3uoJiora [8]. [Io MHeHUIO
OTeueCTBEeHHBIX KOJLJIET, IPX BBICOKON TpaBMaTU4-
HOCTHU OIlePAaTUBHBIX BMeEIIATEJbCTB KOMILIEKC
M3MEeHEeHUN HEeWPOIHJTOKPUHHOTO0, MeTabosmye-
CKOr0 M BOCHAJIWUTEJBHOIO Xapakrepa (cTpecc-
OTBET Ha XMPYPIUYECKYIO TpaBMy) BHa4aJie HOCUT
KOMIIEHCATOPHO-IIPUCIIOCOOUTETbHBIN XapaKTep,
HO TIOCTEIIEHHO CTAHOBSICh M30BITOYHBIM, MPU-
obpeTaeT TeM caMbIM YETKO OYEPUEHHYIO TIaTOJIO-
THYECKYI0 HalpaBJEeHHOCTb. JTO CTaHOBUTCA
OCHOBHOM NPUYMHOUN TEPUOIIEPAITMOHHON TUC-
(pyHKIIMY pa3TUYHBIX OPTaHOB M CUCTEM (OOJIb,
KaTaboJIM3M, HapyIllleHe IMMYHUTETa U TeMOCTa-
33, TUC(PYHKIMS JIETKUX, SKeTYA0YHO- KUIIIEYHOTO
TpaKTa, CepAeYHO-COCYIUCTOM CHUCTEeMBI), YTO
ompejiesisieT HE0OOXOMMMOCTD TTOMCKA ITOAXOH0B K
KOPpEeKILIUH BbIsIBJIEHHBIX HapyLIeHui [9].

Ilnsgs obecreyeHUs] BBICOKOKAYeCTBEHHOU
aJleKBaTHOUM aHa/JIbre3nu B KOMILJIEKCE O0Iei
MYJIBTUMOZA/IBHON aHeCcTe3Uuu NpU XUpyprude-
CKUX oOIlepauusax Ha Ie4YeHW TPpaJUuLMOHHO
HCII0JIb3YeTCA IPyLHas i aypalbHasa aHeCTe3us
Ha ypoBHe Th 7-8 [10-12]. l;11 HagesKHOCTU U
YIIPaBJIAEMOCTH aHTUHOIULEIITUBHBIX MEXaHU3-
MOB IIPHY BBINIOJIHEHUY TPAaBMaTUYHbBIX Ollepanui
B OPIOIITHO ITOJIOCTH 3apy0OesKHbIe KOJIJIETH ITPe/T-
JlararoT MCI0JIb30BaTh aHECTEe3UI0, COCTOAILYIO U3

Anesthesia in Hepatic Surgery

Open upper abdominal surgeries including
bypass surgery for extrahepatic portal hypertension
are known to be the most traumatic surgical inter-
ventions [7]. Limiting the surgical stress response
in such interventions is one of the leading chal-
lenges for anesthesiologists [8]. According to our
Russian colleagues, in a highly traumatic surgical
intervention, an integrated set of neuroendocrine,
metabolic and inflammatory changes (stress re-
sponse to surgical trauma) initially has a compen-
satory and adaptive nature, but later becomes re-
dundant and clearly abnormal. It can cause
perioperative organ and system dysfunction (man-
ifested as pain, catabolic response, immune and
hemostatic disorders, respiratory, gastrointestinal
and cardiovascular disturbances), which necessi-
tates the search for approaches to its correction [9].

In liver surgery, during general multimodal
anesthesia, thoracic epidural anesthesia at Th 7-8
level has been traditionally used to provide high-
quality adequate analgesia [10-12]. To ensure reli-
able and controllable antinociception when per-
forming traumatic abdominal surgery, surgeons
suggest using approach combining light and flexible
general anesthesia with thoracic epidural analge-
sia [13]. Some authors believe that it is a general
anesthesia combined with thoracic epidural anal-
gesia that meets the main requirements of trau-
matic liver surgery, providing consistent, controlled,
reliable and safe intraoperative period and creating
favorable conditions for the patient’s treatment [14].

In addition to the positive effects of epidural
anesthesia in the postoperative period, such as pro-
longed pain-free period, low risk of bowel obstruc-
tion and cardiovascular and pulmonary complica-
tions [15-19], its intraoperative use helps
significantly reduce the dose of opioid analgesics,
thereby ensuring earlier tracheal extubation and
patient discharge from the intensive care unit [20].

Opioid Analgesia

When epidural block is contraindicated or not
possible due to anatomical reasons or patient's re-
fusal, the need for opioid analgesics increases sig-
nificantly [21]. Anesthesiological support in this sit-
uation essentially involves a systemic high-dose
opioid analgesia, which has a number of limitations
and side effects requiring additional management
associated with economic costs, and significantly
worsening the postoperative period. Such compli-
cations include gastrointestinal paresis [22], opioid
tolerance and opioid-induced hyperalgesia (making
their further use futile) [23], postoperative nausea
and vomiting syndrome [24], respiratory depression
that can lead to fatal cardiovascular dysfunction and
death [25], which requires prolonged mechanical

lung ventilation in the postoperative period.
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JIByX KOMITOHEHTOB: HETJTYOOKOM ¥ THOKOH 001IIeH
AHEeCTe3UM B COYETAHUU C TPYAHOM aNIUAYyPaJIbHON
aHasbresuveu [13]. Psjg aBTOPOB CUHUTAIOT, YTO
MIMEHHO 00111asi aHeCTe3UsI B COUETAHNH C TPYTHON
3NUAYPAJIbHOU aHA/Ibre3uell 0OTBeYaeT OCHOBHBIM
TpeOOBAHUAM MPU TPABMaTUYHBIX OMEPAIUIX Ha
revyeHu, obecreynBass IleJIeHANPaBJIeHHOCTD,
YIpaBJIsIEMOCTD, HAaJIEKHOCTh M 0e30TacHOCTH
WHTPAOIEePAIMOHHOTO ITepHo/Ia, Co31aBasi 6J1aro-
NIPUATHBIE YCI0BUA 1715 IOCJIEeAYIOIEro JICYeHU
namuyeHTa [14].

Hapsny c no3uTuBHbIMU 3(ppeKTamu OT a1u-
JIypaJibHON aHeCcTe3Uu B II0CJIEOIepaAIMOHHOM
repuoe, TAKUMHU KaK ITPOJIOHTHPOBAaHHOE 00e3-
OonvBaHMe, yIIpesKIeHne Pa3BUTUS KUIEYHON
HENpOXOAUMOCTH, CHUKEHUE PHUCKA CepIevdHO-
COCYIVICTBIX U JIETOYHBIX OCJI0KHEHUH [15-19], ee
WHTpPAONepallMOHHOE NpPUMEHEeHWe IT03BOJISET
3HAYUTEJIbHO YMEHBIIUTH [O03bl OINMOUIHBIX
aHAJIbTETUKOB, 00ECIIeYNB TEM CaMbIM O0JIee paH-
HIOIO 9KCTYOAIMIO TPAXeX U BBITMCKY NAIlEeHTa U3
OT/leJIeHN s UHTeHCUBHOM Tepanuu [20].

OnuongHas aHaJAbre3usl

W3BecTHO, UTO Ha (pOHE OTCYTCTBUS MUY
pasibHOM 0OJI0KaAbl (HEBO3SMOKHOCTDH BBITIOJIHE-
HHsI MaHUIIYJISAIUS BBUAY NPOTHBOIIOKA3aHUU,
aHaTOMHUYECKHX 0COOEHHOCTEH NJ/IM OTKa3a IIallk-
€HTa) ITOTPEOHOCTh B ONTMOUIHBIX aHAJIbIeTHKAX
3HAYUTEJLHO YBeJInYnBaeTcs [21]. AHecTe3n0J10-
rudeckoe obecrieyeHre B TaHHON CUTYyalluH, IO
CBOEM CyTH, CTAHOBUTCSI CUCTEMHOUN BBICOKOI03-
HOW ONMWOUIHOU aHa/JbTe3uel, UMeroIe psj
HEJIOCTaTKOB 1 TOOOYHBIX 3 (HEKTOB, TPEOYIOTITIX
JIOTIOJTHUTEJIbHON  Tepanuu, 3KOHOMUYECKUX
3aTparT M 3HAYUTEJIbHO YXYAIIAIOIINX TeYyeHHue
MMOCJeO0TNePpauOHHOT0 Tepuona. K TakoBbIM
OCJIOYKHEHMSIM MOKHO OTHECTH I1ape3 jKesIynod-
HO-KUIIEYHOTO0 TpaKTa [22], TOJIepaHTHOCTb K
ONMOWJAM U MHAYLMPOBAaHHAA UMM I'ulnepaJsibre-
3uda (meJsamomiasg 0ecIioJe3HoH JajabHeHnIIee BBe-
JeHue onmmounoB) [23], cMHAPOM IOcCJeolepa-
IIMOHHOW TOIITHOTHI M PBOTHI [24], Ienpeccuro
JIbIXaHWsI, CIIOCOOHYIO TPUBECTH K KaTacTpoduye-
CKOH TUC(MYHKIUU CEPIEUHO-COCYAUCTON CUCTe-
Mbl U cMmepTH [25], 4yTO TpebyeT NPOAIEHHON
HUCKYCCTBEHHOU BEHTUJIAIIUM JIETKUX B IIOCJIEO0IIe-
PaMoHHOM epHuoJIie.

HNHTpaonepanuoHHOe BBeJlEHHE OMNHWOUIOB
IIpU ONIpeJeJIeHHbIX YCIA0BUAX IPUBOIUT K TUAIIEP-
aJIbre3uu (MTOBBIIIIEHHOM O0JIEBOM YYBCTBUTEHHO-
CTH): 4eM O0JIee arpecCUBHON CTAHOBUTCS TEPATTHS
OIIMOUJIAMH, TeM OoJiee YBeJTNUNBaETCsI I0YaCcoBast
MoTpeOHOCThL B (PeHTaHWJIe, dYalle BO3HHKAEeT
TOBBINIIEHHAs1 00JIEBast YYBCTBUTETHLHOCTD U YCY-
rybJieHre paHee CyIlleCTBOBaBIIeH 60w [26]. Fime-
€TCs1 IOCTaTOYHOE KOJIUYeCTBO JaHHbIX, YTO OITUOU-
Obl TOPMO3AT IPOINOJIBHYIO II€PUCTAIBTUKY

Intraoperative opioid administration can some-
times cause hyperalgesia (increased pain sensitivity):
the more aggressive opioid therapy becomes, the
greater the hourly fentanyl requirement with in-
creased pain sensitivity and worsened pain [26]. Con-
siderable evidence suggests that opioids inhibit lon-
gitudinal intestinal peristalsis while spasmodically
increasing smooth muscle contraction, thereby caus-
ing intestinal atony and paresis [27].

A patient admitted for surgical treatment ex-
periences psycho-emotional stress, often related to
anxiety over the anticipated postoperative pain
syndrome. In addition, postoperative nausea and
vomiting syndrome appears to be a significant
anesthesia-associated concern causing discomfort
to patients and delaying their discharge from the
hospital [28]. Its frequency remains quite high after
the use of opioids [29]. Thus, according to the drug
information leaflet, fentanyl, being metabolized in
the liver, causes nausea and vomiting in the post-
operative period.

According to J. B. Boshkoyev, MD, DSci
(N. N. Blokhin Cancer Research Center, Russian
Academy of Medical Sciences, personal communi-
cation), delayed awakening and post-anesthetic
respiratory depression may be related to accumu-
lation of narcotic analgesics in the blood, which oc-
curs when fentanyl is used in the general anesthesia
protocols. In such cases, the patient is transferred
from the operating room to the intensive care unit
for prolonged mechanical lung ventilation, which
significantly delays his mobilization and return to
the surgical ward.

All of the above raises serious doubts about
the effectiveness of a high-dose fentanyl general
anesthesia regimen.

Epidural Anesthesia in Liver Surgery

Epidural anesthesia is an alternative to sys-
temic opioid analgesia. In addition to the men-
tioned benefits of epidural anesthesia, it reduces
the risk of myocardial infarction, duration of post-
operative tracheal intubation, risk of postopera-
tive respiratory failure, gastrointestinal bleeding,
severity of postoperative pain and length of pa-
tient stay in the intensive care unit. Epidural anes-
thesia also provides better pain control than sys-
temic opioids [30].

Currently, neuroaxial anesthesia is recom-
mended for major surgical thoracic and abdominal
interventions (strong recommendation, high level
of evidence) [31].

Despite the advantages of central blockade (in-
cluding the epidural anesthesia) over the high-dose
opioid analgesia, the pediatric patients with extra-
hepatic portal hypertension do not always receive
this anesthesia regimen which is, in our opinion,
one of the controversial issues in anesthesiology.
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KHUIIEYHUKA IPU OJHOBPEMEHHOM CHACTUYEeCKOM
YCUJIEHUH COKPAILIeHUH [IaJKOU MyCKYJIaTyphbl, TEM
CaMbIM BbI3bIBaA aTOHUIO U [Tapes KUIlIeYHUKa [27].

[TaneHT, mocTynawmIIUil Ha onepaTuBHOeE
JeuyeHne, MCIbIThIBAET IICUX03MOIIMOHAJIbHOE
HaIpssKeHMe, 3a4acTyI0 CBA3aHHOE C IIepe)KuBa-
HUSMHU B CBSA3U C O’KUAAEMbIM MOCJe0nepanuoH-
HBIM 60JIeBBIM cHAPOM. Kpome Toro, cpeau omac-
HOCTeH, CBA3aHHBIX C aHeCTe31eH, BbI3hIBAIOIIINX
IepesKUBaHus y MAllMeHTOB U 3aePyKUBAIOIINX UX
BBIIMCKY W3 CTaliOHapa CYIIEeCTBEHHYIO0 POJIb
UTPAET CUHIPOM IOCIE0NePAITMOHHON TOUTHOTHI
U PBOTHI [28], 4acTOTa KOTOPOTO I10CJIe UCII0JIB30-
BaHUSA OIIMOMJIOB OCTAeTCs AOCTAaTOYHO BBICO-
Ko [29]. Tak, COmIACHO MHCTPYKIIVH, META00 T3 U -
PYACh B ieyeHH, (DeHTAHUI, BBI3bIBAET TOLIHOTY U
PBOTY B IIOCJIEOIIEPAllIOHHOM IIepHOJeE.

Hmeercs HaOJIIOAEHUE TOIO, YTO 3aMeIJIeHHOe
npoOy)KJeHre TanueHTa W ITOCTHApKO3Has
JIeTIpeccrsi IbIXaHUsI MOTYT OBITH CJIEICTBHEM
HAKOIJIEHNSI HADKOTUYECKUX aHAJTbIE€TUKOB TIPHU
HCIIOJIb30BAHUU B CXeMe O0IIelt aHecTe3nH (peHTa-
HUJIA (TOKTOp MeguIMHCKUX HayK K. b. bomkoes,
OnkoJsiornueckuii Hay4Hsbli 1ieHTp uM. H. H. Bso-
xuHa PAMH, jimuHoe coobiieHue). B 1mogo0HbIX
cJIydasix MaldeHT 13 OllepalluOHHOM ITIepeBOIUTCS
B OTJIeJIEeHE MHTEHCUBHOM TepaAITNU JIJIsI TPOJIJIEH-
HOM HCKYCCTBEHHOW BEHTWJISAIIUU JIETKUX, 4YTO
3HAUYUTEJIbHO OTOIBUTAET CPOKH €r0 AKTUBU3AIIUN
U IlepeBoja B najaTry IpodUuIbHOIO XUpyprude-
CKOTI'0 OTJeJIeHUSI.

Bce BBINIEN3/10KeHHOE CTABUT M0, 00JILIIIOE
coMHeHUe 3 HEKTUBHOCTH CXeMBI 001IIelT aHecTe-
31U C TPUMEHEHHUEM BBICOKUX /103 peHTaHUJIa.

JdnuaypajbHas aHecTe3us
B XMPYpPIruM lIe4eHHU

AJBTepHaTUBOM  CUCTEMHOM  ONMUOUTHOMN
aHAJIbre3nu SIBJISIETCS SMUAypaibHAsi aHEeCTe3Usd.
[ToMuMO nepeyrCc/IeHHBIX BbIIIE ITOJI0YKUTETbHBIX
a(pexrToB anMaypaTEHON aHECTE3NH CTOUT J100a-
BUTH, UTO OHA CHUKAET PUCK Pa3BUTHsI UH(PAPKTA
MUOKap/a, MPOI0LKUTEIBHOCTD OCIe0epariioH-
HOM MHTYOAINH TPaxew, PHUCK IT0CIe0NePAIOHHON
JIbIXaTeJIbHOU  HEJOCTaTOYHOCTH, SKeJTyJIO4YHO-
KUIIEYHBIX KPOBOTEUEHUH, BBIPAYKEHHOCTD T10CJIe-
OTIeparOHHOM OOJTU 1 [ITTUTETbHOCTH IIPeOhIBAaHUS
NalyeHTa B OT/ieJIeHUY UTHTEHCUBHOM Tepariiy; 911u-
IypasibHasI aHECTe3UsI 00eCIIeYnBaeT JIydIee K-
poBaHue 60/, YeM CCTEMHBIE OITHObI [30].

B Hacrosimee BpeMsi peKOMeEHAyeTcs
HCI0JIb30BaTh HEWpOaKCUAJIbHble METOABI aHe-
CTe3WU TPU OOIIUPHBIX OMEPAaTUBHBIX BMeIIa-
TEeJbCTBAX B TOpPaKaJbHONW W abIOMHHATBHOMN
XUPYpPTruu (CUJibHasi peKoMeHJalus, BBICOKUU
YPOBEHB JOKa3aTeJabHOCTH) [31].

HecMmotps Ha siBHbIe NIpENMYIIIECTBA LEHT-
pabHBIX OJIOKAJ, @ UMEHHO aMUAypaTbHON aHe-

Concomitant Thrombocytopenia

Portal hypertension syndrome is defined as
increased portal vein pressure caused by high por-
tosystemic pressure gradient (difference between
the portal vein and inferior cava or hepatic vein
pressure) above 10 mm Hg and manifested as
esophageal and gastric varices with consecutive
bleeding [32, 33]. Hypersplenism which is charac-
terized by increased sequestration and destruction
of blood cells by enlarged spleen with the subse-
quent thrombocytopenia and, less frequently, pan-
cytopenia, can be seen in up to 70% of portal hy-
pertension cases [34].

Thrombocytopenia is a condition character-
ized by a decrease in peripheral blood platelet
count below 150x10°/1 and increased risk of bleed-
ing [35, 36]. Decreased platelet count is typical for
portal hypertension syndrome and, according to
some data, can be used as a prognostic factor of
bleeding from the gastroesophageal veins in extra-
hepatic portal hypertension, which can be cor-
rected by reducing the portosystemic gradient
through bypass surgery [37].

According to Russian anesthesiologists S. Os-
ipov and A. Ovechkin, the safety of regional anes-
thesia is based on the data obtained in large retro-
spective studies, as well as on individual reports on
complications resulting from a particular method
of regional anesthesia; epidural anesthesia is con-
sidered safe for a patient when platelet count is over
100x10°/1 [38]. Studies in liver surgery have shown
that epidural anesthesia remains safe for patients
providing that their platelet count in the peripheral
blood is normal [39].

Epidural puncture in concomitant thrombo-
cytopenia with subsequent catheterization carries
high risks of spinal bleeding with epidural
hematoma development in the puncture site [40],
which requires urgent surgical intervention and
can result in disability with neurological deficit. De-
spite the timely diagnosis of this complication and
its urgent surgical correction, there are no guaran-
tees of complete return of the patient to his or her
habitual way of life. Persistent neurological mani-
festations after the epidural hematoma develop-
ment are common and correlate with the initial
severity of neurological deficit. The prognosis of re-
covery is worsened by delaying surgical decom-
pression [41].

Thus, this anesthetic technique is not suitable
for patients with extrahepatic portal hypertension
and concomitant thrombocytopenia. The risks of
epidural catheterization exceed the expected ben-
efits of this technique, putting patients at risk of
further disability and significantly impairing their
quality of life.

The above mentioned shows that the issue of
analgesia in children with thrombocytopenia is
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CTe31H, HaJl BBICOKOJ03HOHW ONTMONIHON aHaIbre-
3uel, y JeTeli c BHEIIeYeHOUHOU (DOpMOii mopTasb-
HOH TUTIEPTEH3UH JAJIEKO He BCer/a yaaeTcsi BOC-
MTOJTb30BATHCS JAHHBIM BUIOM aHAJbIe3UH, 9TO Ha
HaIll B3IVIs AABJISIETCS OJHON U3 Ba’KHEUIIINX, 10
CHIX TIOP, HE PeIlleHHbIX 33/1a4 B AHECTE3NOIOTUH.

ComyTcTByIOIIAasA TPOMOOIIUTOTIEHH ST

CUHJIPpOMOM NOPTaAJILHON TUIIEPTEH3UH, 10
MHEHUIO OTeYeCTBEHHBIX U 3apyOesKHbBIX YUEHBIX,
CUHUTAeTCsA COCTOSAHUE YBEJIUYECHHOI'O JaBJICHUA B
CHCTeMe BOPOTHOH BeHBI, 00yCJIOBJIEHHOE TTOBBI-
IIeHeM MOPTOCUCTEMHOTO TPaiIneHTa JaBJIeHUN
(pasHuUIa MEXKly TaBJIeHUEM B BOPOTHOU BeHe U
JIaBJeHUEM B HUMKHEH IIOJION WJIU ITeYeHOYHOU
BeHe) Bblllle 10 MM pT. CT., COIIPOBOXKAAIONIEECs
CJIeyIOIIUMY KJIMHUYEeCKUMY CUMIITOMaMU: Bapu-
KO3HOe€ paclInpeHre BeH BepXHUX OT/IeJI0B MHIIe-
BapuUTeJbHOIO TpaKTa (sKesdygKa W MUINEeBOna) C
IIOCJIEAYIOIIUMU KPOBOTEYEHUAMU U3 HUX [32, 33].
CyacTtoToii 1o 70% ciiy4aeB, CAHIPOM HOPTAIbHON
TUTIEPTEH3UN COIMPOBOKIAETCA TUIEPCIJIEHU3-
MOM — IOBBIIIEHHOH CeKBecTpanuei u paspylie-
HHUeM (POpMEHHBIX 3JIEMEHTOB KPOBU YBeJUYEH-
HOU cejie3eHKOW, IIpU KOTOPOM HacCTyHaeT
TTAHITUTOTIEHU ST, HO HanboJiee 4acTo v 60Jiee BhIpa-
sKEHHO Ha0JTI0IaeTcss TpoMOoIuToIeHus [34].

TpoMOOIIUTOIIEHNST — 9TO IATOJIOTHYECKOe
COCTOsIHME, XapaKTepUaymollleecsd CHUKEHHEM
Ypcaa TPOMOOIIMTOB B mepudepudeckoil KpoBHU
MeHee 150x10°/J1 ¥ TIOBBIIIEHHOW KPOBOTOYM-
BOCTBIO [35, 36]. CHUKeHIE KOJTTYeCTBa TPOMOOIIH-
TOB — JJ0CTATOYHO YaCThIN CONYTCTBYIOIINI CHMII-
TOM, HaOJTIOAIOIITAICS ITPU CUHIPOME MOPTATIHHOMN
TUNEePTEeH3UH, KOTOPbIH, 0 HEKOTOPHIM JaHHBIM,
MOSKET MCIIOJIb30BaThCSl KaK MPOTHOCTHUYECKUH
¢haKTOp KPOBOTEUEHUI U3 BEH racTpoa3odareasb-
HOT'0 KOJIJIEKTOPa ITpY BHEIleYeHOYHOH (popme mop-
TaJbHOU TUNEPTEH3UH, JJIs1 KOPPEKITUU KOTOPOH
JIOCTaTOYHO HOPMAaJIN3aLUX MIOPTOCUCTEMHOTO I'Pa-
JMeHTa IMyTeM IIyHTHpYIolei oneparuu [37].

ITo muenwmto norenTa Ocumnona C. A. u mpodec-
copa OBeuknHa A. M., Cy»KJieHUsT 0 6€30TTaCHOCTH
pervoHapHOU aHeCcTe3Wr CKJIabIBAETCS HA OCHO-
BaHWY JAHHBIX, II0JIyYEHHbIX B X0O/I¢ KPYIIHBIX PeT-
POCIIEKTUBHBIX MCCJIEJOBAaHNH, a TaKsKe I10]] BIle-
YaTJIeHEeM OTIeJIbHbBIX COOOIEHUI O TeX NI MHBIX
OCJIOKHEHU X, IBUBIIIUXCA CJAE€ICTBUEM TOrO NN
WHOTO METOJ]a PETMOHAPHON aHeCTe3NH; U3BECTHO,
4TO O€30TaCHbBIM JIJISI MTAIFeHTa CYNTAETCS ITPOBe-
JleHNe 3MUAypaJIbHOU aHeCTe3nU IIPpU KOJINYeCTBe
TpoMOoI1TUTOB 60s1ee 100x10°/1 [38]. [TpoBemeHHBIE
o0cJte[oBaHYsI B XUPYPTHUH ITe€UY€HU TTOKA3aJIH, YTO
anuIypaabHas aHeCTe3UsA OCTACTCA 1151 TalleHTOB
0e30macHOM MPM YCIIOBUY HOPMAJIBHOTO KOJTUYe-
CTBa TPOMOOIIUTOB B TIepu(epruIecKoit KpoBH [39].

[IyHKIuA snmuAypaJbHOTO IPOCTPAHCTBA B
YCJIOBUSIX TPOMOOIIMTONIEHUH C IIOCJIETYIOIIEN

currently relevant, and the development of anes-
thesia support technique allowing to avoid epidural
anesthesia and high-dose opioids is essential for
patients with extrahepatic portal hypertension.

Alpha-2-adrenoreceptor Agonists

When epidural anesthesia is not feasible, the
concept of multimodal analgesia, which involves
the simultaneous use of two or more drugs affect-
ing different levels of acute pain syndrome forma-
tion, allows to avoid opioid analgesics or cut their
dosage to a minimum [42]. The concept of multi-
modal general anesthesia implies a combination
of antinociceptive agents chosen specifically to af-
fects different levels of nociceptive system. Contin-
uous control of analgesia and amnesia levels, as
well as the use of sedative effects of antinociceptive
drugs to reduce doses of intravenous hypnotics or
inhaled anesthetics are among other benefits of
this approach [43].

The use of alpha-2-adrenoceptor agonists in
various stages of anesthesia has attracted great in-
terest for decades. Clonidine, an imidazoline deriv-
ative (synthesized in the 1960s), has been used in
anesthesiology practice as the first pharmacologi-
cal agent of this drug group since the 1970s.

Initially, the drug was used to relieve hyperten-
sive urgency. Clinical and experimental studies of
clonidine revealed its strong antihypertensive effect
associated with specific stimulation of presynaptic
alpha-2-adrenoreceptors of brainstem reticular for-
mation, which resulted in decreased sympathetic
impulse to vessels and heart, leading to reduced car-
diac output, peripheral vascular resistance and
blood pressure [44]. The drug has been proven to
have exclusively antihypertensive, not hypotensive
effect, which consists in normalization of elevated
blood pressure [45]. Currently, due to its strong
sedative effect and possible withdrawal syndrome
after long-term use, as well as to emergence of novel
more hemodynamically efficient drugs, clonidine
has lost its relevance as an antihypertensive drug.

Further studies on the effect of clonidine on
the central nervous system allowed expanding the
scope of its use. Thus, after successful, effective, and
safe epidural administration of clonidine in 1984,
two patients with chronic pain syndrome began to
receive the drug as a component of regional anes-
thesia [46]. The presence of alpha-2-adrenoceptors
located in the primary afferent nerve endings (both
in peripheral and spinal nerves), in neurons of the
superficial lamina of the spinal cord, and several nu-
clei of the brain stem was found, which provided
scientific evidence for the use of clonidine as a com-
ponent of neuroaxial analgesia [47].

The growing interest to clonidine was due to its
successful use as a component of regional anesthe-
sia. Active research of parenteral drug administration
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KareTepu3alnueil IMOCJeJHEr0 HEeCET BBICOKHE
PUICKU Pa3BUTHUS KPOBOTeUeHUsI C POPMHUPOBAHU-
€M SIUIypasIbHBIX I'éMaroOM B MecTe IyHKIuu [40],
YTO, B CBOIO OYEPE/H, TPEOyeT 9KCTPEHHOTO XUPYP-
TAYECKOTO JIeYeHUsI U MOYKET IPUBOJUTH K UHBA-
JUIU3AIUN C HEBPOJIOTUYECKUM JeUIIUTOM.
HecMoTps1 Ha cBoeBpeMeHHYI0 JUAarHOCTUKY 3TOr0
OCJIO’KHEHUSI U ero YpreHTHYIO XUPYpPruuecKylo
KOPPEKIINIO, HET FapaHTUH ITOJTHOTO BO3BPallleHHU s
TManyeHTa K TPUBBIYHOMY [IJTs1 HETO 00pasy KU3HU.
Croiikvue HEeBpPOJIOTUYECKUE CHUMIITOMBI IOCJTe
00pa3oBaHUsA AMUAYPATHHON reMaTOMBI SIBJISIOTCS
OOBIYHBIMU TIPOSIBJIEHUSIMU, a TAKIKe KOPPEesH-
PYIOT C UCXOIHOU TSKECThI0O HEBPOJIOTUYECKOIO
nedurmra. IIporao3 BeI3OPOBIEHNS YCYTYOIISIET-
Cs1 BCJIEJICTBYE OTKJIAQIbIBAHUS JEKOMITPECCUOHHO-
r'0 XUPYPruvecKoro BMenareabCrna [41].

Takum 06pasom, maHHass MeToguKa 00e360-
JIUBAHUA He TIOAXOAUT MMarieHTaM C BHEIIeUYeHOY-
HOU (pOpMOU MOPTAJIBHOU FUIIEPTEH3UU U COIYT-
CTByIOIIEeN TpoMOonuTonieHned. Pucku OT
KaTreTepu3anuu sNUAYPAJIbHOIO MPOCTPAHCTBA
NIPEBBINIAIOT OKUAAEMYIO II0Jb3y OT JaHHOU
METOJIMKH, IIOABepras MmanueHTa PUCKY Iocye-
Jyiolllell MHBAJINU3alluU U CYIIIeCTBEHHO Hapy-
II1asi ero Ka4eCTBO KU3HH.

W3 BBINIEN3JIOKEHHOTO CJIeAyeT, YTO IIpo-
OJ1eMa aHaJIbIe3UHU Y IETEH C TPOMOOIINTOTIEHEH
Ha CerofHAIIHUI MOMEHT SIBJISIETCA aKTyaJIbHOU,
1 pa3paboTKa METOIUKU aHEeCTE3NOJIOTHIECKOTO
obecrnieyeHns1 C BO3MOKHOCTBIO OTKa3a OT MUY~
pa/sibHOM aHeCcTe3WW U BBEJIEHUS BBICOKHUX 103
OIMMOUI0B, KpaliHe HeoOXoamMa JiJ1sI TaIlfieHTOB C
TaKUM JIMAaTHO30M, KaK BHelledyeHOYHasi (popma
MOPTATbHOU TUTIEPTEH3UMN.

AroHucrsbIl
anb(a-2-agpeHopenenTopoB

B ycoBHuAX HEBO3MOYKHOCTY IPUMEHEHUS
3NUAYPATBHOUN aHeCTe3UU 0TKA3aThbCsl OT IpUMe-
HEeHUs ONMMOUIHBIX aHAJIbIeTUKOB UJIU COKPATUTD
HX JO3UPOBKHU JO MUHMMYMa [103BOJISIET KOHIIEII-
Iusi MYJIBTUMOLAJIBbHON aHajable3uH, KOTopasi
IpenycMaTrpuBaeT OJHOBPEMEHHOE Ha3HAYeHUe
IBYX WJiH O0J1ee peraparoB, BO3IeHCTBYIOIINX Ha
pasHble ypoBHU (POPMUPOBAHUSI OCTPOTO 00JIEBO-
ro cuggpowma [(42]. IToctpoeHne KOHIENIUU MYJIb-
THUMOJAJILHOH 001IIel aHeCTe3nH MoIpa3yMeBaeT
KOMOHMHAIIMIO aAHTUHOLUIIEIITUBHLIX areHTOB,
MoI00PaHHBIX TAKUM 00pa30M, UTOOBI KasK bl 13
HHUX BO3JeiCTBOBa/J Ha pasjdyYHble YYACTKU B
HOITUIIETITUBHOM CUCTEMbI; ITPU 9TOM BayKHOM 0CO-
OEHHOCTBHIO OCTAETCS OCYIIIECTBJIEHNE HETTPEPHIB-
HOTO KOHTPOJIA YPOBHSA aHa/IbIe3UU U aMHe31H, a
TaKk)Ke MCI0JIb30BaHUE CeJaTUBHBIX 3(pPeKToB
AHTUHOIUIENTUBHBIX ITPENapaToB AJIs1 CHUYKEHU
103 BHYTPUBEHHBIX T'MITHOTUKOB JIN0O WHTAJIS-
I[IMOHHBIX AHECTETUKOB [43].

has been conducted, from its use in premedication
to its administration as a part of general anesthesia.

Thus, the first multimodal anesthesia proto-
cols using intravenous central alpha-2-
adrenomimetics for premedication, induction, just
before the surgical incision, 2 hours intraopera-
tively, and intramuscularly after the surgical inter-
vention to provide prolonged postoperative anal-
gesia and neurovegetative stabilization emerged.
This technique was found to be less aggressive
compared to traditional opioid anesthesia proto-
cols (neuroleptanalgesia), thus allowing anesthesia
support in critically ill patients with reduced func-
tional reserves due to multiple organ failure [48].

The lack of negative hemodynamic effects of
clonidine at a dose of up to 4 mcg/kg was con-
firmed. Anesthesia protocols using clonidine were
developed for laboring women with preeclampsia
which resulted in stable blood pressure and other
hemodynamic parameters with improved anesthe-
sia control and safety both by achieving a high de-
gree of analgesia and reducing the doses of narcotic
analgesics, muscle relaxants, neuroleptics, anxi-
olytics, and hypnotics [49].

Later data on combining clonidine with fen-
tanyl and propofol in general anesthesia protocols
in patients with comorbidities requiring modifica-
tion of standard anesthesia regimens to avoid ag-
gressive effects of anesthetics while maintaining a
high level of neurovegetative protection were ob-
tained. Thus, clonidine proved to be a reliable com-
ponent of general multimodal anesthesia in pa-
tients with Grave’s disease. This regimen allowed to
achieve stable hemodynamic parameters and thy-
roid hormone levels during the surgery, as well as a
smooth postoperative period [50].

In the following years, the adrenergic agonist
clonidine was rather well-explored as a component
of general anesthesia. Postoperative anesthesia
protocols based on its combination with narcotic
analgesics were developed, which allowed to sub-
stantially reduce the use of the latter [51]. In 2004,
a total intravenous anesthesia regimen based on
midazolam and clonidine was suggested. It is eas-
ily controllable, has a minimal effect on hemody-
namics, reduces surgical stress, and promotes
rapid rehabilitation of patients, which is plays an
essential role in the current concept of accelerated
patient recovery after extensive and traumatic sur-
gical interventions [52].

Despite the above-mentioned positive effects
of clonidine, its use as a component for general
anesthesia in both adult and pediatric practice is
not included into the officially approved prescrib-
ing information in Russian Federation. However, its
favorable effects, taking into account its low con-
trollability and a half-life of 9-12 hours [53], have
made researchers start searching for new drugs of
the a,-adrenomimetic group [54].
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[TpuMeHeHNsT arOHUCTOB ab(da-2-agpeHo- Dexmedetomidine as an Alternative
pelenTopoB, Kak JeKapCTBEHHBIX IIperaparos, to Epidural Anesthesia

NIPUMEHAEMBIX Ha Pa3JIMYHBIX JTallaX aHeCTe310-
JIOTUYECKOT0 00ecrieueH s, BLI3bIBAET OTPOMHBIN
WHTEpeC Ha NPOTSIKEHUU IEeCATKOB JeT. [Ipo-
HM3BOJHOE MMHUIA30/I1MHA — KJIOHUIWUH, (CUHTE3H-
poBaH B 60 rojax XX Beka) Kak mepBbIii (papmMako-
JIOTUYECKUH NpencTaBUTeNb JAHHOU TIPYIIIbI
IIpenaparoB UCIOJIB3YEeTCS B aHECTe3U0JI0rnYe-
CKOU MmpakTukKe ¢ 1970-X roios.

[lepBoHayanbHO Npenapar NPUMEHSIN JJI
KyIIMPOBAHNS KPU30B apTepruaJbHOU rMIepTeH-
3un. [Ipy KIMHNYECKUX U 9KCIIEPUMEHTAaIbHBIX
HCCJIeJOBAaHUSAX KJIOHUINHA OBIJI0 0OHAPYKEHO
ero BbIpQ)KEHHOE AaHTUTUIIEPTeH3UBHOE [eil-
CTBUE, CBSI3aHHOE CO CIeIU(PUUeCcKUM CTUMYIHU-
pyoOIIMM BJMAHHWEM Ha [IpeCUHAlTU4YeCKHue
anbda-2-apeHoperenTopbl PETUKYJISIPHOHN dhop-
Malyy CTBOJIA FOJIOBHOIO MO3ra, CJaeACTBUEM
KOTOPOI'0 fABJIAETCS yMEHBbIIECHUE CHUMIaTu4e-
CKOU MMOY/IbCAllUU K COCYaM U Cep.Iy, IPUBO-
Js11ee, B CBOIO 04epelb, K CHUKEHUIO CEpeYHO-
ro BbIOpOCA, TMepUpEepUIecKOro COCYAUCTOTO
COIIPOTUBJICHUSA Y apTEPUAIbHOIO AaBJICHUA [44].
Br1710 TOKA3aHO, 4TO mpemnapar o6J/1agaeT UCKITIO-
4YUTEJbHO aHTUTUIIEPTCH3UBHBIM, a HE TUIIOTEH-
3UBHBIM JIe1ICTBUEM, CyTh KOTOPOTO 3aKJ/II0YaeTCsI
B HOpMaJIU3al ¥ [IOBBILIEHHOI'0 YPOBHSA apTepu-
aJIbHOTO naBjieHUuA [45]. B HacrosAmiee Bpems,
BBUJly CHUJIBHOI'O CelaTUBHOIO HeiCTBUsI, BO3-
MOYKHOTO pa3BUTHUA CUHIpPOMA OTMEHBI, I10CJe
JJIATEJIBHOIO IPUMEHEHUS U B CBA3U C IIOAABJIE-
HHEM HOBBIX, O0Jsiee reMoquHAMUYeCcKH 3 pek-
TUBHBIX [IperaparoB, KJIOHUIUH I10TePsJ CBOIO
AKTYyaJbHOCTb B KaueCTBE aHTUTUIIEPTEH3UBHOTO
JIEKapCTBEHHOI'O CPeACTBA.

JanbHeillre n3y4yeHusi BJAUSHUS KIOHUIU-
Ha Ha LEHTPa/JbHYI0 HEPBHYIO CUCTEMY II03BOJIN-
JIM pacHIuPUTHh 00J1acTh IPUMEHEHUsI JAaHHOTO
npenapara. Tak, mocJjie ycnemsoro, 3 (eKTUBHO-
ro v 6e301aCHOTO BBe/IeHN S KJIIOHUIMHA B ATIUY-
panbHOE TPOCTPAHCTBO B 1984 romy, 1ByM 60JIb-
HBIM C XPOHHUYECKUM OOJIEBBIM CHHJIPOMOM
npenapar CraJl IPUMEHATbCA, KaK KOMIIOHEHT
peruoHapHoii anecte3u [46]. Bb110 ycTaHOBJIEHO
Hajuuue ajbda-2-agpeHoperenTopoB, paciosio-
SKeHHBIX B IIepBUYHBIX adp(epeHTHBIX HEPBHBIX
OKOHYaHMsIX (Kak B nepudepuyeckux, Tak U B
CIIMHHOMO3TOBBIX HepBax), B HelipoHax MOBepX-
HOCTHOM NJIACTUHKY CIIMHHOTO MO3Ta U HECKOJIb-
KHX fJpax CTBOJIA T'OJIOBHOTO MO3Id, YTO HAy4YHO
IIOATBEPAUJIO BO3MOKHOCTh IPUMEHEHUs [Tpena-
paTa KJIOHHNHA, KaK KOMIIOHEHTa HellpoaKcu-
aJIbHBIX METOH0B 00e300uBanus [47].

ITocsie ycrieniHOTO IpUMeEHEHU I KJIOHUINHA
KaK KOMIIOHEHTa pernoHapHBIX METOI0B 00e300-
JIMBAaHUA MHTEPEC K HEMY TOJIBKO YBEJUYUJICA.
Hayasnoce akTHUBHOE HCCaeIOBaHUE BO3MOYKHO-
CTell IapeHTepaJbHOTO BBEIEHUS IIpernapara: oT

Dexmedetomidine is a drug from central
alpha-2-adrenoreceptor agonist group.

Higher alpha-2-adrenoreceptor selectivity (8
times higher than that of clonidine [55]) and
shorter half-life (estimated at 1.9-2.5 hours, in con-
trast to 12-16 hours for clonidine [56]) are indica-
tive of its effectiveness, controllability and safety. In
our opinion, its use may be an ideal solution for
general anesthesia in children with extrahepatic
portal hypertension with associated thrombocy-
topenia, when epidural anesthesia is not feasible.

Dexmedetomidine, synthesized in 1986 by re-
searchers from Finland, rapidly attracted attention
as a possible component of general anesthesia [57].
Almost immediately the drug was experimentally
found to reduce the minimum alveolar concentra-
tion of halothane by more than 5 times during si-
multaneous intraoperative use [58].

Dexmedetomidine is a complete central o,-
adrenoreceptor agonist with no selectivity for A-, B-
and C-subtypes; this adrenergic agonist has no
affinity for 8,- and B,-adrenergic, H,- and H,-hista-
mine, 5-HT, and 5-HT,-serotonin, muscarinic,
dopamine, tryptamine, GABAergic, opioid and ben-
zodiazepine receptors [59].

Dexmedetomidine has a wide range of phar-
macological effects, including sympatholytic one
due to reduction of noradrenaline release from
sympathetic nerve endings, sedative one due to re-
ducing activity in the locus coeruleus, and, which
is most important in anesthesiology practice, it also
has analgesic and analgesic-sparing effects [60].

Dexmedetomidine is synergistic with many
other drugs and has a strong supra-additive effect,
allowing to reduce the need for other drugs and,
thereby, the financial cost of the treatment, while
maintaining adequate sedation controllability.
Combination drugs with beneficial effects, such as
ketamine and dexmedetomidine, have been also
marketed recently [61-63].

From the anesthesiologist perspective, lack of
respiratory depression, despite powerful sedative
effect, is an important positive characteristic of
dexmedetomidine [64-66].

The prescribing information for dexmedetomi-
dine indicates that, according to placebo-controlled
studies, dexmedetomidine in the patients on me-
chanical ventilation in the postoperative ICU previ-
ously sedated with midazolam or propofol has sig-
nificantly reduced the need for additional sedation
(with midazolam or propofol) and opioids during 24
hours. Most patients who received dexmedetomi-
dine did not require additional sedation. Impor-
tantly, tracheal extubation in these patients could be
successfully performed without stopping the
dexmedetomidine infusion. Dexmedetomidine is
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ero MpUMeHEeHNA B IIpeMeIUKaIiN 10 UCI0JIb30-
BaHUSA B COCTaBe O0OIIEeN aHeCTe3UN.

TakuM 06pasoM, BOSHUKJIU IEPBBIE CXEMBI
MYJIETUMOAAJbHOM aHECTe3UH C UCI0JIb30BAHNEM
IIEHTPAJILHOTO ajibda-2-aJpeHOMUMETHUKA, BBO-
JUMOTO (a) BHYyTPUBEHHO IIpU IIpeMeIUKalvy, B
nepuoj, MHAYKIWH, HENOCPEICTBEHHO Iiepen
XUPYPrudeCcKUM pas3pes3oM, Yepes 2 yaca uHTpa-
OTIEPANIOHHOTO BpeMeHH U (0) BHYTPUMBIIIIEYHO,
IocJe 3aBePIIEeHNs ONepaTUBHOTO BMellaTesb-
CTBa, Jij1s1 0obecreueHusI MPOIJIEeHHOTO MT0CIeoIe-
parroHHOro 06e300IUBAHNS U HEHPOBEreTaTHB-
HOU crabmym3anuu. BBIJIO yCTaHOBJIEHO, YTO
TaKasi METO/TNKA SIBJIsSIeTCSI MEHee arpeCcCUBHOM 10
CpaBHEHWUIO C TPATUITMOHHBIMU CXeMaMH 00e360-
JIMBAHMS C MCIOJIb30OBAHUEM OTIMOUJIOB (Helpo-
JenTaHaJabre3us), TeM CaMbIM MO3BOJISASI TPOBO-
IUTh AHECTEe3NOJIOTUYEeCKOoe oOecrieyeHne y
MareHTOB B KPUTUYECKUX COCTOTHUAX C TIOHU-
SKEeHHbIMU (PYHKIIMOHAJIbHBIMU pe3epBaMU B
pesayJibrare IoJINOPTraHHON HeJOCTAaTOYHOCTH [48].

BBL10 ITOATBEPIKIEHO OTCYyTCTBHE OTpULA-
TeJIbHBIX TeMOTMHAMUYECKUX 9(P(PEeKTOB KIOHU-
IWHA B JT03€ J10 4 MKT/KT, pa3paboTaHbl CLIOCOOBI
aHeCTe3WU C ero IpUMEHEHUEM Yy POKEHHUI] C
reCTO30M, IPU KOTOPBIX apTeprUaJIbHOE JaBJIeHNe
U psAI IPYTUX TOKa3areseil KapAuoreMOoIuHaAMU-
KU CTaOUTU3UPOBAJINCH HA ONITUMAJIbHBIX 3HAYe-
HHUSAX CTPECC-HOPMBI, a YIPaBJIsIEMOCTh U Oe3-
OIIaCHOCTh aHEeCTe3WM MOBBIIIAJNCH, KaK 3a cUeT
JIOCTH)KEHUsI BLICOKOU CTEeIleH! aHaJIbI'e31H, TaK
W 3a CYeT yYMEHBbIIEHUA 103 HapKOTUYECKUX
aHaJIbreTUKOB, MUOPEJIAKCAHTOB, HEHUPOJIETITH-
KOB, aHKCUOJIMTUKOB U TUIIHOTUKOB [49].

IMo3sxe OBITM TIOJTyY€eHbI JaHHBIE O COYETAaHUU
KJIOHUIUHA ¢ (heHTAHUIIOM U TIPonodoJioM B cxe-
Max 0011elt aHecTe3nH y 00JIbHBIX C COITYTCTBYIO-
el maTosoruel, Hy)KJAIOIIUXCA B U3MEHEeHU!U
TPAAUIMOHHBIX AHECTE3UOJIOTUYECKUX CXeM, C
1eJIbl0 MeHee arpecCMBHOTO  BO3JENCTBUS
JIEKapCTBEHHBIX CPEACTB /JIsI HAPKO3a IPU COXpa-
HEHUM BBICOKOTO YpPOBHsSI HeWpOBereTaTUBHON
3amuThl. Tak, KJIOHHUIMH XOPOITIO ce6sT 3apeKOMeH-
JIOBAJI B KQ4eCTBE KOMITOHEHTA OOIIEN MYJIBTHIMO-
JAIBbHOH aHeCcTe3UU Y MalieHToB ¢ Au(Hy3HbIM
TOKCUYECKUM 3000M. /ITaHHAsT METOIMKA TT0O3BOJIH-
Ja J0OUTHCA CTAaOMJILHOCTHA reMOJUHAMUYECKUX
ToKasaTeJiell ¥ KOHIEHTPaIMi TOPMOHOB IIIUTO-
BU/THOU ’KeJie3bl B XOfle Ollepalini, a TakKe Iajl-
KOT'0 TeYeHUs [10CJIeoneparioHHOoro nepuozaa [50].

B nocsiepyroomue rogpl aipeHONIO3UTUBHOE
JIeKapCTBEHHOE CPENCTBO KJIOHUINH, KAK KOMIIO-
HEHT 00111eli aHeCcTe3nH, OBLII TOCTAaTOYHO XOPOIIIO
n3y4yeHo. Bputn paspaboTaHbl METOIMKY TIOCIE-
oIeparoHHOro 00e300JMBaHUs HA OCHOBE €T0
COYeTaHUsI C HAPKOTUYECKUMHU aHAJIbreTUKAMMU,
4YTO [IO3BOJIMJIO 3HAYUTEJIbHO YMEHBIINUTH PACXO[
rocsiemaux [51]. B 2004 1. 6bL1a TpeIosKeHa MeTo-
JUKa TOTAJIbHOW BHYTPUBEHHOU aHeECTe3UM Ha

capable to «maintain» spontaneous breathing and
upper airway tone, creates optimal conditions for se-
rial assessment of airway function [67, 68].

The bulk of evidence accumulated in recent
years suggests that dexmedetomidine is a promising
component of both multimodal anesthesia and post-
operative analgesia regimens, which significantly ex-
pands the armamentarium of ICU doctors [69-71].

Dexmedetomidine was approved by the US
Food and Drug Administration in 1999 for sedation
of adult intubated patients in the intensive care
unit (ICU) and in 2008 for sedation during surgery
or medical procedures in adult «<non-intubated»
non-ICU patients. However, the implementation of
the use of dexmedetomidine in pediatric patients
has been slow and inconsistent (72).

To date, few studies on the use of dexmedeto-
midine in children have been published due to the
long-standing ban on its use in pediatric anesthe-
siology. Given the publications of Western col-
leagues on the successful use of dexmedetomidine
as a component of premedication and general
anesthesia, this adrenergic agonist can be used off-
label in the Russian Federation.

Thus, a study reported on effective and safe
use of dexmedetomidine as the primary agent for
sedation in pediatric patients during radiosurgical
treatment when the venous access could not be es-
tablished. Intranasal administration of the drug
was found to be quite effective, comfortable and
well tolerated by patients, causing no side effects,
and convenient for parents and medical staff [73].
The development of guidelines on the use of
dexmedetomidine for sedation in children with co-
morbid central nervous system diseases has
begun. These intranasal sedation regimens at a
dose of 4 pg/kg in children under one year of age
demonstrate such positive effects as adequate se-
dation, absence of agitation, and the possibility to
use this technique in patients predisposed to ma-
lignant hyperthermia [74, 75].

There is evidence of successful use of
dexmedetomidine due to its analgesic properties in
adult palliative care [76, 77]. Active studies that em-
ploy the drug as a component of analgesia in pal-
liative care in pediatric patients with incurable ma-
lignancies are under way [78].

Clearly, considering the successful use of
dexmedetomidine in adult anesthesia practice, the
drug has a great potential in pediatric anesthesia
practice, commonly as an off-label medicine.

On May 31, 2019 the Ministry of Health of the
Russian Federation approved changes in the pre-
scription information for dexmedetomidine [79].
The age limit of contraindications for the use of
dexmedetomidine solution for sedation during
anesthesia was reduced from 18 to 12 years of age.

These changes allow the active use of the drug
to optimize anesthesia support, especially in pedi-
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OCHOBe MUJa30J1amMa 1 KJIOHUINHA, 00J1a1arras
BBICOKOH YIIpaBJIseMOCTbI0, MUHUMAaJIbHbIM BO3-
JleficTBMeM Ha TeMOJUHAMUKY, CHUKAIOIIAs IIPO-
SIBJICHUST OTEepPaIlMOHHOTO CTpecca W CIocob-
CTBYIOIIAs OBICTPOH peabuanTaIy 00JbHBIX, YTO
HEMaJIOBA;KHO B COBPEMEHHOU KOHIIETIUU YCKO-
PEHHOIO BBI3JIOPOBJICEHUA IallMeHTa IIocJje
OOIMMPHBIX W TPaBMAaTUYHBIX XAPYPTUYECKUX
BMeIareJabCTB [52].

HecMoTpsa Ha BbllIenepedrnc/IeHHbIe I10J10-
SKUTeJIbHbIE 9(P(PeKThI KIIOHUIVHA, THCTPYKIIUS K
€ro IpUMeHeHUI0, KaKk OCHOBHOM IPaBOBOU JIOKY-
MEHT PeryJupyloluil UCIOJIb30BAHUE TeX WUJIU
WHBIX JIEKapCTBEHHBIX CPEACTB B YCJIOBUAX CTa-
LMOHapa, Ha TeppuTopuu Poccutickoil @eneparuu
He IIpeJyCMaTpuBaeT ero IIpUMeHeHN s KaK KOMIIO-
HEHTa JIIs IPOBeIeHNsI 0011Iel aHeCcTe3nH, KakK BO
B3POCJIOH, TaK U B IeTCKOH ITpakTuKe. OQHAKO, ero
OmaronpusiTHble 3(P(EeKTh], C y4eToM HHU3KOU
YIIpaBJIsIEMOCTH U JIUTEJBbHOCTH IIEPUOIA I10JIY-
BBIBEIHUSA B TOpsiKe 9-12 wacoB [53], 00yc/ioBrIN
WHTEpec UccaefoBaresiel K IOMCKY HOBBIX ITpena-
paroB I'PYIIILI o,-aJPEHOMUMETUKOB [54].

JlekcMeeTOMHIIUH KaK aJTbTepHAaTHBA
aMHUAYypaJbHOU aHeCTe3uu

JlekcmeneToMuIuH — Ipenapar U3 rpymnbl
ArOHMCTOB IIEHTPATLHBIX alb(da-2-aapeHopernern-
TOPOBOB.

BoJiee BbICOKasI CeJIEKTUBHOCTD K ajibda-2-
penentopaM (B 8 pas, IpeBbIIIAIONIasd TAKOBYIO Y
KJIOHUWHA [55]) 11 60JIee KOPOTKUMA IEPUOT TTOJTY-
BbIBEJIEHUs (CpeJHee 3HaUeHUEe KOTOPOTO IMpU-
6JIm3uTEILHO paBHO 1,9-2,5 yaca, B OVIMYHUU OT
12-16 yacoB y kjioHUAUHA [56]), XapaKTepU3yIOT
ero Kak a(ppeKTHUBHOE, yIpaBjseMoe u 6e3omac-
HOe JIeKapCTBeHHOe cpeicTBO. Ha Hai B3I ero
IpUMeHEeHUE MOKET CTaTh UeaIbHbIM pellleHueEM
IIJIs1 IpOBeieHne 0011el aHeCcTe3Un y JIeTel C BHe-
Ne4yeHOYHOU (popmMoii MopTa/IbHON TUTIEPTEH3UHN

MIPY COTMYTCTBYIOMIEN TPOMOOIIUTOTIEHUH B YCJIO-
BUAX HEBO3MOYKHOCTH HCIIOJb30BAaHUA INUNLY-
pajbHOro 06€300TUBAHUS.
JlekcMeneTOMUANH, CUHTE3UPOBAHHBIN B
1986 rony pUHCKUMU UCCIE0BATEISIMU, OBICTPO
MIPUBJIEK MHTEPEC K ceOe B Ka4ueCTBE BO3MOKHOTO
KOMIIOHeHTa 0011eit anecte3uu [57]. [IpakTuye-
CKU Cpasy 9KCIIEPUMEHTAIHHO OBIJIO YCTaHOBJIE-
HO, 4TO IIpenapar CHU)KaeT MUHUMAJIbHYIO aJlb-
BEOJISIPHYIO KOHIIEHTPAIHIO rajioTaHa 6oJjiee, 4emMm
B 5 pas npu ero OJHOBPEMEHHOM HWHTpaoIlepa-
IMOHHOM MCIOJIb30BaHUU [58].
JlekcMeneTOMUIWH SABJSIETCS ITOJTHBIM aro-
HUCTOM IIEHTPAJbHBIX 0,-aJPEHOPENEeNnTOPOB, He
00J1a1AI0IIIM CeJIeKTUBHOCTBIO K A-, B- 1 C-11071-
TUNAM; JaHHOE aJIpeHOMN03UTUBHOE JIEKapCTBEH-
HOe CpeJICTBO He 00J1a7jaeT CPOJICTBOM K [3,- 1 [3,-
agpeHeprruueckuM, H,;- n H,-TucTaMUHOOBBIM,

atric liver surgery, where the epidural anesthesia has
remained the only «gold standard» of anesthesia.

Conclusion

Currently, portosystemic shunt surgery is the
main technique to treat pediatric patients with ex-
trahepatic portal hypertension. Despite the grow-
ing trends towards minimally invasive interven-
tions such as endoscopic and radiovascular
techniques, surgical portal vein decompression
prevents life-threatening gastrointestinal bleeding
in the outpatient pediatric patients and still re-
mains the treatment of choice in this group [80-82].

Surgical interventions for portal hypertension
are highly traumatic and require maximum anes-
thetic protection from surgical aggression.

However, many patients have concomitant
thrombocytopenia, which limits the anesthesiolo-
gist's options and precludes the use of neuroaxial
anesthesia.

On the other hand, high-dose opioids signifi-
cantly reduce the quality of anesthesia due to nu-
merous side effects and increased length of stay in
the ICU, which contradicts the principles of accel-
erated recovery in surgery.

This issue can be resolved by introduction of
the central selective alpha-2-adrenergic agonist
dexmedetomidine into the anesthesia regimens.
This drug combines both analgesic and hypnotic ef-
fects and due to the supra-additive effect signifi-
cantly reduces the need for hypnotics and opioid
analgesics [83], while providing a high level of neu-
rovegetative protection. Dexmedetomidine can re-
lieve psycho-emotional stress, stabilize hemody-
namics, and is one of the best anesthetics within the
accelerated postoperative recovery concept [84].

In our opinion, optimizing anesthesia in chil-
dren with thrombocytopenia during bypass surgery
for extrahepatic portal hypertension is essential to
minimize surgical stress and side effects of drugs.

5-HT, n 5-HT,-cepoTOHUHOBBIM, MyCKapUHOBBIM,
nogaMrHOBEIM, TpUnTaMuHOBEIM, TAMK-apruye-
CKUM, ONHWOUAHBIM U 0eH3041a3eTUHOBLIM
penenTopam [59].

JlekcMeTeTOMUINH — JIEKAPCTBEHHBIN TIpe-
rmapaT ¢ MIMPOKUM CIIEKTpOM (hapMaKoJoTHde-
CKHUX CBOMCTB, 00JiaJaeT CHUMIATOJUTHYECKUM
addpexTom, brarogapsi CHUKEHUIO BEICBOOOK -
HUsI HOpaApeHaInHa U3 OKOHYAHUN CUMITaTHye-
CKUX HEPBOB, CeIaTUBHBIM 3(pperToM, 06yCI0B-
JIEHHBIM CHUKEHUEM BO30YKIEHUs B roJybom
IISITHE CTBOJIA MO3ra, a TaK)Ke — UTO SABJISETCS
HanboJiee BaSKHBIM B IPAKTUKE Bpada aHECTe31O-
JIora-peaHnuMaroJiora — aHaJIblre3nupyoIuM U
aHAJIBreTUK-cHbeperaomumu s derramu [60].

JHexcMmeneToMuANH 00671a7jaeT CHHEPTU3MOM
KO MHOTHM JIPYTUM JIEKapCTBEHHBIM ITperapaTam
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1 00JIa/laeT SIpPKO BBIPA’KEHHBIM CyIpaaiiuTHB-
HBIM 9 (PEKTOM, TO3BOJISIONIUM B 3HAUUTETbHON
Mepe CHU3UTh NOTPeOHOCTH B IPYTUX ITperaparax
Y, 3a CUET 3TOT0, PMHAHCOBbIE 3aTPAThI HA IIPOBO-
JUMOe JIeYeHUe, COXpPaHsis IIPYU 9TOM aJIeKBaTHYIO
yIopaBJsieMOCTb cemauueil. Hauanu naske
MOSABJIATHCS KOMOWHHMPOBAHHBIE IIperaparskl,
HanpuMmep, «KeTomekc», yCIemHo codeTaroliue
MOJIOYKUTETbHbIE 3 (PEKThI KETAMUHA U IeKCMe-
ngeroMuarHa [61-63].

C nosuiuu Bpada aHeCcTe3n0Jora-peaHnnuma-
TOJIOTA, BA’KHBIM IIOJIOMKUTEIBHBIM CBOMCTBOM
JEeKCMeIeTOMUIYHA SABJISETCA OTCYyTCTBUE yrHEeTe-
HUA JbIXaHWsI, HECMOTPS HA €ro MOIIHBIN cefa-
TUBHBIN 3 PeKT [64—66].

W3 MHCTPYKUIMH K NIPUMEHEHUIO JIEKapCT-
BEHHOTO CpPeJCTBA IeKCMEeJeTOMUINH U3BECTHO,
YTO B I1J1a11e60-KOHTPOJIMPYEMbBIX HCCIIETOBAHUSX
y mauueHToB, nogay4dasuux MBJI B mocieonepa-
IIMOHHOM OTAeJeHUM WHTEHCUBHOW Tepamnuu,
paHee ceTaTUPOBAHHBIX C TOMOIIBIO0 MUIA301aMa
uau nponodgosia, JeKCMeIeTOMUINH 3HAYUTEIb-
HO CHU’KQJI TMOTPEOHOCTH B OMOJHUTEIbHOMN
ceganuu (MUA30/IaMOM WJIM TIporiodoJsioM) u
OonMoMuaax B TedyeHHe 24 4acoB. BOJBIIMHCTBO
MIAaleHTOB, I10JIy4YaBIINX JEeKCMEIeTOMUINH, He
HY’KJAJIUCh B JOIIOJIHUTEJbHOU ceqanuu. Hema-
JIOBA’KHO, YTO IKCTYOAIUS TPAXeH Y 9TUX NalFeH-
TOB MOIVIa OBITH YCIEIITHO TPOU3BeeHa 0e3 mpe-
KpalieHus uHQpy3uu neKkcMeaeTOMUIHA.
JlekcMeneToOMUIUH o00JiagaeT CII0COOHOCTHIO
«IIOAJepPsKUBaTh» CIIOHTAHHOE JbIXaHUE U TOHYC
BEPXHUX JIbIXaTeJIbHBIX ITyTel, CO31aeT ONTUMAJIb-
Hbl€e YCJIOBUSA [J1s1 BBIIOJIHEHUST JUHAMUYECKON
OlleHKU (DYHKIIMU AbIXaTeJIbHbIX IIyTell [67, 68].

HakomnieHHble Ha NIPOTSKEHNH MTOCJIETHUX
JIeT TaHHbIe NO3BOJISIOT pacCCMaTPUBATh JIEKCMe-
JETOMUJINH KaK TNepPCIeKTUBHbIA KOMIIOHEHT
CcXeM KaK MYJIBTUMOAAJIbHON aHecTe3uu, Tak U
[I0CJIe0NepallMOHHON aHaAbIe3nu, 4YTO CylIlle-
CTBEHHO pacIIupsieT apceHas Bpauel aHecTe3no-
JIOTOB-PEaHuMaroJIoroB [69-71].

IlekcMeneToMuIMH ObLT 0M0OpeH YpaBJIeH!-
€M I10 CAaHUTapHOMY HaA30py 3a Ka4eCTBOM IIHIIe-
BBIX IIDOYKTOB U JIEKapCTBEHHbIX ITperaparos CIIA
B 1999 roay K IprMEHEHUIO I CeJALU B3POC/IBIX
MHTYOMPOBAHHBIX MAIIIEHTOB B OT/I€JIEHUH NHTEH-
cuBHoM Tepanuu (OPUT), u B 2008 romy — K IpruMe-
HEHUIO JJIA Cellalliy IIpU XUPYyPIU4YeCKUX BMella-
TeJbCTBAX WJIW MEIUIMHCKUX Ipoleaypax y
B3POCTIbIX «<HEMHTYOMPOBAaHHBIX» TTAIEHTOB 3 ITpe-
nestamu OPUT. OgHako, paspaboTka MpuMeHeHHs
JEKCMEeJIETOMUIMHA Y AeTell OblIa MeayIeHHOU U
HelleJieHanpaBJIeHHOH [72].

B oTHOMIEHNN TpUMeEHEHUA JeKCMeleTOMMU-
IWHA y JeTel 10 HaCTOSIIero BpeMeH! OImy0OJIu-
KOBaHO He3Ha4YUTeJIbHOEe KOJIMUeCTBO MCCJIed0-
BaHUU B CBSI3U C MMPOJOJIKUTETbHBIM 3alIPETOM
Ha ero NIpuMeHeHWe B AaHECTe3NOJIOTUHN TTeIruaT-

pudeckoro npoduas. YIuTeiBas myOJIuKanIN
3amaHBIX KOJIJIer 00 YCIeNTHbIX TPUMEHEeHUIX
JeKCcMedeTOMUAMHAa B KadyeCcTBe KOMIIOHEHTa
npeMeauKaIuy 1 00I1el anecteanu, B Poccuii-
crolt ®enepaliiy aJJpeHONMO3UTUBHOE JIEKAPCT-
BEHHOE CPeJICTBO MOYKET UCII0JIb30BATHCA B KOH-
nennun off label.

Tak, 1OSIBMJIOCH KCCJIEIOBAHNE O BO3MOKHO-
¢t 9¢ppeKTUBHOrO U HE30ITaCHOTr0 MCIT0JIHL30Ba-
HUSA JeKCMeJeTOMHIHA B KaueCTBe OCHOBHOI'O
CcpeJlcTBa i MOANepKaHusA ceJalluy y Ilequar-
pUYEeCKUX MMAllMeHTOB BO BpeMs JIEYeHU s PAIU0-
XUPYPrudeCKUMHU MeTOLaMM B yCJIOBUAX, KOrua
BEHO3HBIN IOCTYI y IAlleHTa OTCYTCTBYET. BbLj10
YCTAaHOBJICHO, YTO WHTpaHa3aJbHOE BBElEHUE
npenapara BroJiHe 3 peKTuBHO, KOMPOPTHO U
JIETKO TIEPEHOCUTCS ITallieHTaMU, He BbI3bIBAET
M0O0YHBIX 3 (HEKTOB, a TAKKE YIOOHO [JIsT POIH-
Tesel 1 MeTUIIMHCKOTO TiepcoHasna [73]. Hauamach
pa3paboTka MeTOIUYECKUX PEeKOMEHIAIN I10
MIPUMEHEHUIO JeKCMeJeTOMHUINHA C IIeJIbIO cea-
LIUU y leTel ¢ COITyTCTBYIOIIE! [1aToJIoThel lieHT-
pasibHOM HepBHOU cucreMbl. [IpuBeneHHbIE
CXeMbl HTPaHa3aJIbHOU Celalluy B 103€ 4 MKT /KT
y leTeil B BO3PACTHOH I'pyIilie 10 rofa JeEMOHCTPU-
PYIOT Takue II0JIOKUTEeJIbHBIe 3((eKThl, Kak
JOCTUKEHHUe aJleKBaTHOU ceJaryu, OTCyTCTBUE
QKUTAIMU, BO3SMOKHOCTb IPUMEHEHUS JaHHOHU
METONVKM y Al eHTOB, IPEIPaCIOJIOKEHHBIX K
3JI0KAYEeCTBEHHOU rurieprepmuu (74, 75].

ITonyyeHbI JaHHBIE 00 YCIIEIITHOM TPUMEHE-
HUU JeKCMedeTOMUIMHA 3a CUeT ero aHaJbreTH-
YeCKHUX CBOMCTB B Ma/JJIMATUBHOU MenulHE Y
B3pOCJIBIX NAIMEHTOB [76, 77], Ha4a/JOCh ero
AKTUBHOE U3y4YC€HUE U IIPUMEHEHNE KaK KOMIIO-
HEeHTAa aHaJble3WU NPU OKAa3aHWUU IMaJIJIUATUB-
HOIl MOMOIIM y NeAuaTPpUUEeCKUX NaIUeHTOB C
HEW3JIeYNMbIMHU 3JI0KaYeCTBEHHBIMU HOBOOOPAa-
30BaHUAMU [78].

OuyeBHUIHO, YTO IIOCJIE YCIIEIHOIO IIPUMEHe-
HUS IEKCMeIETOMUIMHA BO B3POCJIOM aHECTe3M0-
JIOTHYECKOU ITpaKTUKe MperapaT UMeeT O0TbIIION
MIOTEHIIaJ B JETCKOM aHeCcTe3WOJIOTMYeCKOM
IIpaKTHKe, 3a4acTyio B (popMmare «off label».

31 mas 2019 roma MuHMCTEpPCTBOM 3IpPaBO-
oxpaHnenus Poccuiickoit ®eneparun 66111 0100-
PpEeHbI U3MEHEHM s B UHCTPYKLIUH I10 MEJULIIUHCKO-
My [PHUMEHEHMIO JIEKapCTBEHHOIO IIperapara
JIexcMmeneromMuan [79]. I'panuiia IpoTuBoIlIOKasa-
HUH [IJ11 K TPUMEHEHM s pacTBOpa IEKCMeIETOMM-
JINHA IIPU CeJallii BO BpeMs IIPOBENeHUs aHeCTe-
3MOJIOTMYECKOT0 TI0COOMSI TT0 BO3pACTy M3MEHeHa
c 18 1o 12 jier.

ITU N3MeHeHMs IT03BOJIAI0T aKTUBHO BHE/I -
PATH JIEKAPCTBEHHOE CPEJCTBO /15T ONTUMUIAIUN
aHeCTe3n0JIOrMYeCKoro odecrnevyennss, 0COOEHHO
B J€TCKOU XUPYpPruu neveHy, rje no-npeskHemMy
«30JIOTBIM CTaHIAPTOM» 00€300JIMBAaHUS OCTAET-
Csl MpUMeHeHNre ANUAYPAJTbHON aHeCTe3nu.
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O630pHI
||

3akJaouenue

Ha ceromuAmHMiA eHb MPOBEIeHYE OTIepaIuit
MOPTOCHCTEMHOTO0  IMYHTUPOBAHUsI  SIBJISIETCSI
OCHOBHBIM CIIOCOOOM JIeUeHUs [leTell ¢ BHemede-
HOYHOU (popMOHA TOPTATBbHOU THIEPTEH3UU.
HecMoTpst Ha aKTHBHO Pa3BUBAIOMIYIOCS B ITOCJIE-
Hee BpeMsI TEeHJIEHIUIO K MCII0Jb30BAHUIO MaJIo-
VHBa3WBHBIX BMEIIATEIbCTB B BUIE 9HIOCKOITYE-
CKHX W  PEHTTeHOBACKYJSPHBIX  METOIUK,
XUPYpPrUYecKast JEKOMITPECCHs IOPTATBLHOM CUCTe-
MBI IPEYTIPEsKIaeT )KUIHEYTPOsKATOIIIHE SKeJTyI0Y-
HO-KUIIIeYHbIe KPOBOTEYEHHSI HA IOTOCITUTATEHOM
ararie u, O-TIPeKHEMY, OCTaeTCs METOIOM BhIOOpa
y JaHHOH TPyIIIBI HaIeHToB [80-82].

OmnepaTuBHBIE BMEIIATeJIbCTBA O IOBOIY
MOPTATBLHOU TUIIEPTEH3UU — BBICOKOTPABMATH -
HBI ¥ TPEOYIOT MAKCUMAJIBHOU aHECTE3UOJIOTHYe-
CKOM 3aIUTHI OT XUPYPrUIECKOM arpeccum.

OnHako, 60JbIII0e YMCJIO0 TAIMeHTOB NMEIOT
COITYTCTBYIOIIYIO TPOMOOIIUTOTIEHUIO, OTPAHUYH-
BAIOIYI0 BOSMOKHOCTH aHECTE3NO0JIOTA M MCKJTIO-
YaIoNIyI0 BOSMOKHOCTH IPUMEHEHU I HEHPOAKCH -
aJILHBIX METOI0B 00€300/IUBaHNS.

C Ipyroit CTOpOHBI, IPUMEHEHNE BBICOKUX
JI03 OMMOUJIOB 3HAYUTETHHO YXY/IIAeT KaYeCTBO
aHeCTe3WH 3a CUET MHOKeCTBa ITOOOYHBIX 9P ekr-

Jluteparypa

1. Cyxoe M.H. BHeneueHOYHAasl IIOpPTAIbHAsI TUIIEPTEH3USA Y JeTei.
OcCJI05kHEHHOE Te4eHHe U CONYTCTBYIoIIUe 3aboieBaHusA. MOCKBa:
uanarebckuit qom BUHOM; 2019: 6. ISBN 978-5-9518-0708-3

2. Wani Z.A., Bhat R.A., Bhadoria A.S., Maiwall R. Extrahepatic portal
vein obstruction and portal vein thrombosis in special situations:
Need for a new classification. Saudi Journal of Gastroenterology: Offi-
cial Journal of the Saudi Gastroenterology Association; 2015, 21 (3):
129-138. PMID: 26021771 PMCID: PMC4455142. DOI: 10.4103 /
1319-3767.157550

3. JKepnosI'K., Pydas H.C., Kowesoti A.Il. OnTMuU3aIys Mporaosa u
XUPYPrU4YecKoil MpoMUIAKTUKU KPOBOTEUEHHH U3 BAPUKO3HO-
paclIvpeHHbIX BeH nuiesona. Xupypaus. Kypuan um. H.H. [Tupo-
206a.2006; 1: 35

4.  Bambini D.A., Superina R., Almond P.S. Experience with the Rex
shunt (mesenterico-left portal bypass) in children with extrahepatic
portal hypertension. J. Pediatr Surg. 2000; 35 (1): 13-18. PMID:
10646766. DOI: 10.1016/s0022-3468 (00)80005-6

5. Pasymosckuii A.IO., /lporos A.®., Paukos B.E., Arxacos A.B., Mumy:-
nog 3.b., ®eokmucmosa E.B., Kyaukoea H.B., Cmenanenko H.C.
INoprasbHasA TUIEPTEH3UA y JeTeil: 28-/1eTHUH ONBIT XUpypruye-
ckoro JsedeHus. Jokmop.Py. 2017; 12: 43-49

6. Pasymosckuii A.IO., Mumynos 3.5., Aixacos A.B., [arubun H.E., De-
okmucmosa E.B., Paukoe B.E. PEKOHCTPYKIIYsI ME30IIOPTAIbHOIO
IIyHTa y pebeHKa JecATH JIeT C BHelle4eHOYHOU IoPTaabHOM I'u-
nepreHaueit. Poccutickuii gecmmuuk 0emckoti Xupypeuu, aHecrmesuo-
Ja02uu u peanumamonozuu. 2019; 9 (3): 73-80. DOI: 10.30946/2219-
4061-2019-9-3-73-80

7. Wrigge H., Uhlig U., Zinserling ]. The effect of different ventilator set-
tings on pulmonary and systemic inflammatory responses during
major surgery. Anaesthesia & Analgesia. 2004: 775-781. PMID:
14980936. DOI: 10.1213/01.ane.0000100663.11852.bf

8. White P.F., Kehlet H., Neal J.M. The role of anesthesiologist in fast-
track surgery: from multimodal analgesia to perioperative medical
care. Anaesthesia & Analgesia. 2007: 1380-1396. PMID: 17513630.
DOI: 10.1213/01.ane.0000263034.96885.e1

9. Jhobowesckuli I1.A., Ogeurur A.M. BOSMOKHOCTH OIIEHKHU M KOp-
PEeKLUH XUPYPIrHYECKOT0 CTPECC-0TBETA IPU OllePaIUAX BICOKOU
TPaBMAaTU4YHOCTU. Pe2uoHapHas anecme3us U JjledeHue OCmpoll
6oau. 2014; 8 (4): 5-21.

10. Benwckuii B.A., Moavkos A.M., Ymkun H.A., Pabocuna H.A., 3azati-
Ho6 B.E. IIpOTOKOJI aHeCTe3WH NpPU OOIIMPHBIX ONlepalusax Ha
TeYeHU: CMeHa apaurMbl ITOf BJMSHUEM OIbITA TPAHCIJIAHTA-
Iy e4eHu (0630p JUTEPaATyphl). AHHALbL XUPYPUUECKOLL 2ena-
moaozuu. 2016; 21 (2): 39-51. DOI: 10.16931/995-5464.2016239-51

11. Kehlet H., Holte K. Effect of postoperative analgesia jn surgical out-
come. British journal of Anaesthesia. 2001; 87: 62-72. PMID:
11460814. DOI: 10.1093/bja/87.1.62

TOB ¥ YBEJIMYEHNSI CPOKOB MPeOBIBAHMS B peaHu-
MalMOHHOM OT[EJICHUY, YTO HapylulaeT IIPUHIN-
IIbl yCKOPEHHOT'0 BBI3JOPOBJICHUSI B XUPYPIUMN.

PertlteHueM MaHHOM MPOOJIEMBI MOYKET OBITH
BRJIIOUEHNE B CXEMY aHECTE3NOJIOTUIECKOT0 00ec-
TeYeHusI IEHTPAIbHOTO CEJIEKTUBHOTO ajib(a-2-
aJIpeHO0aroHNCTa IeKCMeIeTOMIUIHA — ITpenapara,
COYETAIOIIIEr0 B CBOEM JIEICTBUM KaK aHaJIbIeThde-
CKHUH, TAK ¥ TUITHOTUYECKU KOMIIOHEHT, 1 II03BO-
JISTIOITETO 3a CYET CympaagauTUBHOTO 3P derTa
3HAYUTEJIbHO CHU3UTH IMOTPEOGHOCTD B TUITHOTUKAX
1 OITMOMTHBIX aHA/IbTeTUKaX [83], obecrieunBas mpu
9TOM BBICOKHH YPOBEHb HEPOBEreTaTUBHOM 3aIIIN-
ThI. JleKcMeaeTOMUAUH 00J1a1aeT ClI0COOHOCThIO
CHUMATh IICUX09MOIIMOHAIbHOE HANPsIKEeHNne, CTa-
OMIM3UPOBATh TEMOIMHAMUKY U SIBJISIETCS Hanbo-
Jiee «IOCTOMHBIM MPEICTaBUTEIEM» AHECTE3UOJIO-
TAYECKUX IpenaparoB B paMKaX KOHIENIUU
XUPYPrUu YCKOPEHHOI'O BBI3JOPOBJICHUA [84].

OnruMu3aysa aHecTe3N0JI0ITUYeCcKoro obec-
TeYeHns y IeTel ¢ TPOMOOIMTOIEHUEH TP IITyH-
TUPYIOIIUX OllepallisX BHEIIeUeHOUYHOU ITopTab-
HOW TUIepTEeH3UHW, HA HaIll B3IJsA, SABJSIETCS
HeOoOXOAMMOH JJ1s1 MUHUMU3AIUH XUPYPTUIECKO-
r'o cTpecca v MOO0YHBIX 9(p(PeKTOB JeKapCTBEH-
HBIX IIPenaparoB.
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