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Iens uccienoBanusi — OlleHKA BJIVSHUSA WHTPAOTIEPAITMOHHON I1eJIeHAlIPABIeHHON NH(MY3MOHHON Teparuu,
YIIPaBJISIEMO HA OCHOBAHMU MOHUTOPUHTA BapHabeIbHOCTH YIAPHOTO 00beMa, Ha [OCIE0IEPAIIUOHHBIE PE3YJIBTaThI
GOJIBIINX XUPYPIUUECKIX BMEIIATENbCTB Ha OPraHaX JKEJIYA0UHO-KIIIEYHOTO TPAKTA.

Marepuassl M1 METO/bI. B IpociieKTHBHOE ucciieoBanme BKAOUNIN 80 MaleHToB, MOBEPIIIIXCS IJIAHOBbIM
OIlePAaTHBHBIM BMELIATEIbCTBAM Ha OpraHax OPIOIIHOI 0JI0CTH ¢ (GOPMUPOBAHUEM MEKKHIIIEYHOTO aHACTOMO3a. B
rpyiie uccienosanus (n=39) npoBoauiu HHGY3UOHHYIO TEPAIIUIO, COTJIACHO Pa3pabOTAHHOMY HMPOTOKOJY LeJie-
HAIPABJIEHHOU TePAIIK, KJIOYEBbIM IaPAMETPOM KOTOPOTO SIBJISLIACH BAPUAOEIbHOCTD YAAPHOTO 00beMa. B KoHT-
posibHOIt Tpytie (n=41) nH(y3MOHHYIO TEPANNIO MMPOBOJWIN HA OCHOBAHUU JIAHHBIX PYTUHHOTO MOHUTOPUHTA
reMOIMHAMUKH (Cpe/iHee apTepraIbHOE JIaBJICHUE, YaCTOTa CEPAEYHBIX COKPAIIEHUI, CTEIIeHb KPOBOIIOTEPHU € YYETOM
UHTPAOIEPAIMOHHOIT cuTyaruu ). B 06enx rpyrinax ornepaTiBHOE BMENIATEIbCTBO TPOBOIUIIN B UAECHTHYHBIX YCIIO-
BUSX (COUETaHHAS aHECTe3Us, NIEHTHYHbIE IIPENapaThl i MHAYKIUU U NOJ/IePKaHs aHeCTe3Un ), pa3Hulla 3a-
KJII0YaJIach B 1101X0/ie K MH(MY3MOHHOI Teparuu.

Pesyabrarel. B rpyrie uccienoBanus B CpaBHEHUU ¢ KOHTPOJIbHOI TPYIIIION, UHTPAOIIEPALIMOHHbBIIT 00beM UH-
(y3un ObLI MEHBIIIE, IOCTOBEPHO HITKE OBLIO YUCJIO MAIMEHTOB ¢ OCJI0KHEHUSIME U O0Iee KOJIMYECTBO OCJI0KHEHUI],
a BOCCTAHOBJIEHUE (DYHKI[HIT JKeJIy[0YHO-KUIIIEYHOTO TPAKTA IIPOMCXOAUIIO B GoJiee PAHHIE CPOKU.

3axmouenue. [leseHanpasientast uHGY3UOHHAS Tepatiusi, Ga3UPYIONIAsICs Ha MOHUTOPUHTE BapruabelbHOCTH
YIApHOTO 00beMa B KAUeCTBE KJII0UEBOTrO IIAPaMeTPa, II03BOJISIET OITUMU3UPOBATh MH(MY3UOHHYIO HATPY3KY U CIIO-
COOCTBYET CHUKEHUIO YMCJIA IAIIUEHTOB C OCJIOKHEHUSIMM, 8 TaKsKe GoJiee pAHHEMY BOCCTAHOBJIEHUIO (DYHKIUIT 5Ke-
JIyIOYHO-KHIIIEYHOTO TPAKTA MOCJIe OOJBIINX XUPYPrUdecKuX abOMIHAIbHBIX BMEIIATEIbCTB.

Kantouesvte cnosa: yeienanpasiennas ungysuonnas mepanusi; apuabesvrocms yoaprozo obsema (BYO); dynx-
YUOHANLLHDLE 2eMOOUHAMUYECKUE NAPAMEMPYL; ZUNOBOLEMUSL; 2UNEPBOSEMUsL; 00CMABKA KUCIOPOOa

Purpose. Evaluation of the influence of intra-operative targeted infusion therapy managed by the monitoring
of stroke volume variability on post-operative results of major surgeries of gastrointestinal organs.

Materials and Methods. The prospective study included 80 patients subjected to selective operative in-
terventions of abdominal organs involving entero-enteroanastomosis. In the experimental group (n=39), the
infusion therapy was conducted according to the developed targeted therapy protocol, of which the key pa-
rameter was stroke volume variability. In the control group (n=41), infusion therapy was conducted based
on routine hemodynamic monitoring (average arterial pressure, heart rate, blood loss level with regard to
intra-operative situation). In both groups, operative intervention was carried out in identical conditions
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KAanHMgIeckasa mpakTuRa

(combined anesthesia, identical drugs to induce and maintain anesthesia); the only differences included in-

fusion therapy.

Results. In the experimental group versus the control group the intra-operative infusion volume was smaller,
the number of patients with complications and the total number of complications were reliably lower, and the gas-

trointestinal tract functional recovery occurred earlier.

Conclusion. A targeted infusion therapy based on a stroke volume variability monitoring as the key parameter
allows optimizing the infusion load and facilitates reduction of the number of patients with complications and earlier
recovery of gastrointestinal tract functions after major operative abdominal interventions.

Keywords: targeted infusion therapy; stroke volume variability (SVV); functional hemodynamic parameters; hy-

povolemia; hyperoolemia; delivery of oxygen
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BBenenue

CoBpeMeHHBIH 110/1X071 K nHGY3MOHHON Tepa-
MUY, KaK B MEPHUOINEPAIMOHHOM TIEepPHOie, TaK Tpu
KPUTHYECKUX COCTOSHUSAX, TPpebyeT 060CHOBAHHOTO
HasHaueHus MHGPY3UMOHHBIX cpell  (AHAJTOTHYHO
JIeKapCTBEHHBIM TipernapataM). HeobXoanmMo yuuThi-
BaTh MHOKECTBO (PAaKTOPOB — MOKA3aHUS U BO3MOXK-
Hble TPOTHBOTIOKA3aHUs, OCOOEHHOCTH TIAIMEHTa,
XapakTep OCHOBHOM M COIYTCTBYIOIICH TAaTOJIOTHH,
coctaB MH(MY3MOHHON Cpe/lbl M1 CBOEBPEMEHHOCTD ¢e
npuMeHenud. He MeHnee BakHOI sABJsieTCd OICHKA
pesyJsTaTa IpoBOMMO NHMY3MOHHO Tepanun.

OcHoBHOIl ~ 1esbI0  TIpoBe/ieHUd  UHQY3UU
SIBJIIETCS TIOJIIEPIKAHKE WM BOCCTAHOBJIEHNE 0ObeMa
nupkyaupyiomnieit kposu (OIIK), uro mosBosier
obectieunBaTh ONTUMAIBHYIO JIOCTABKY KHCJIOPO/IA
(DO,) 3a cuer TKaHeBoi IePhY3UN 1 OKCUTEHAIUH.
3a rocJeiHue TojIbl TPOU30IILJIA OCTEIIeHHAs CMeHa
MapaJiuTM B OTHOIIIECHUH TIOIXO/IOB K TIepPUOTIEPAIIUOH-
Hott undysnonnoi repanun. Hakonuiock rocrarou-
HOE KOJMYECTBO JIOKA3aTEJbHLIX CBUICTEJILCTB B
MOJIb3y TPUMEHEHUS <«OTPAaHUYHUTEIBHBIX> CXEeM
UH(Y3UOHHOI Tepanuy MpU OGIIUPHBIX XUPYPrude-
CKUX BMelaTeIbeTBax. Tak, HapumMep, iepecMoTpeHa
e7IeCO00PAZHOCTH KOMIIEHCAIIUH TI0TEPh SKUIKOCTH B
CBA3M C ee TPE/IoJaraeMbIM IEPEX0/I0M B «TpeThe
MIPOCTPAHCTBO». JJaHHBII 1poliecc He yaaoCh 10CTO-
BEpPHO BepUUITNPOBATD, B CBSA3H C YeM JIOTIOJTHUTEb-
Hag undysuonHas Harpyska me tpedyercs [1]. Ha
OCHOBAHUU PE3YJBTATOB Ps/la aKTyaJIbHBIX HCCIe/0-
BaHUIi, MOKHO YTBEP:K/IATh, 4TO CTPATETHs HYJIEBOTO
Gammanca uau ymepernoro gedurmra OIK umeer psia
NPEVMYIIECTB Mepej] «JIUOepaIbHBIMU»  CXeMaMU
UH(Y3UOHHON Tepaniu, Hen36esKHO COTPOBOXKIAI0-
IUMIKCS Teperpyskoii oobemom [2, 3]. Taxke sHaun-
TeJIbHO PACHIMPUIIOCH TOHUMAHKE O IBUKCHUU SKU/T-
KOCTM  4epe3  9HAOTEJINANbHBINH  OGaphep. B
COOTBETCTBUM C COBPEMEHHBIMU IPE/ICTABICHUSIMU
BEJIyIIasi POJIb B PETYJIAIMU TPOHUIIAEMOCTH dHIO0TE-
JIUAJIBHOTO CJIOS JIJIS1 KUJIKOCTH C PACTBOPEHHBIMU
HU3KOMOJIEKYJISIPHBIMU KOMIIOHEHTAMU, paHee OTBO-
JMMast KOJJIOMTHO-OCMOTUYECKOMY JIaBIEHUIO HHTEP-
CTUINA, TPUHAIICKUT SHAOTETUATBHOMY TJIIMKOKA-
JuKcy.  MoJekyasapHoe  «CUTO»  TJITMKOKAJINKCA,
cocrosiee U3 TANKOIPOTEMHOB U MTPOTEOTJINKAHOB,
HAXOJUTCS B MOCTOSHHOM JIMHAMUYECKOM PaBHOBE-

Introduction

The modern approaches to infusion therapy, both
during the peri-operative period and critical care ther-
apy, require reasoned prescription of infusion media
similarly to drugs. Numerous factors must be carefully
considered: indications and possible counter-indica-
tions, patient’s peculiarities, the nature of the main
and concomitant pathology, infusion medium compo-
sition, and timely manner of its application. Not less
important is evaluation of the result of a performed in-
fusion therapy.

The main purpose of doing infusion is to main-
tain or restore the circulating blood volume (CBV),
which allows ensuring optimal delivery of oxygen
(DO,) due to tissue perfusion and oxygenation. Over
recent years, the paradigms of sophisticated peri-op-
erative infusion therapy have been gradually chang-
ing. Sufficient amount of evidence in favor of use of
‘restrictive’ regimens of infusion therapy during major
operative interventions has been accumulated. For ex-
ample, expediency of making up fluid lost due to its
presumable transition to ‘third space’ has been revised.
This process had not been verified reliably, so no ad-
ditional infusion load was required [1]. Based on the
results of a number of relevant studies, it can be as-
serted that the strategy of zero balance or moderate
deficit of CBV has a number of advantages over ‘lib-
eral’ regimens of infusion therapy inevitably accompa-
nied with overload by volume [2, 3]. Understanding
of fluid movement through endothelial barrier has
been also significantly increased. According to con-
temporary views, the leading role in the regulation of
endothelial layer permeability for a fluid with dis-
solved low-molecular components attributed to col-
loid osmotic pressure of interstitial tissue, belongs to
endothelial glycocalyx. The molecular ‘sieve’ of glyco-
calyx, consisting of glycoproteins and proteoglycans,
is in a state of continuous dynamic equilibrium with
circulating plasma being a key component of regula-
tion of the balance between forward and backward fil-
tration of fluid. This fact instigated revision of the
traditional Starling’s equation and formed the back-
bone of the contemporary double barrier concept [4,
5]. It is worth mentioning that a direct damaging ac-
tion on glycocalyx that results in dysfunction of en-
dothelium causes atrial natriuretic peptide released by
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CHH C IUPKYJIUPYIOLIEl TJIa3MOIi U SIBJISIETCS KJTIoue-
BBIM KOMIIOHEHTOM peryJisiiuu Gajarca npsMoil u
o0paTHOIl (uabTpanun KUAKOCTU. JJaHHBIA (hakT
croco6CTBOBAI IEPECMOTPY TPAAUIIMOHHOTO YpaBHe-
Hust CTapJInHra 1 Jier B OCHOBY COBPEMEHHOI KOHIIET -
uu aBoiHoro 6apeepa [4, 5]. CTOUT OTMETHTD, YTO
HeTocpe/ICTBEHHOE TIOBPEXK/IAlolIee AeHCTBIE Ha TJIH-
KOKAJIMKC C TI0CJIelyionieil TuchyHKIell 9HI0Teus
BbI3bIBAET IIPEJCEPAHBIN HATPUII-YPETHUECKUI TTeTl-
TUI, BBI/IEJISIEMBIN PACTSIHYTHIM TIPABBIM TIPECEPIIEM
B OTBET Ha 0OBEMHYIO MEPErpy3Ky. DTO MPUBOIUT K
HepeMeIieHuIo KUAKOCTH B UHTEPCTULINATIBHOE TIPO-
CTPAHCTBO ¥ PAa3BUTUIO WHTEPCTUIUATBHOIO OTEKA
OpraHoB U TKaHeii [6].

Takxum 06paszoM, GOJIBIIMHCTBO aBTOPOB 000CHO-
BaHHO CYUTAIOT IPUOPUTETHOIM PECTPUKTUBHYIO CTPa-
Teruio MHQY3MOHHOI Teparnuu, OCHOBBIBAIONLYIOCS Ha
nojiepsKanuu 6a3ucHO MOTPEGHOCTH TIAIEeHTa B
skugroctn (1—1,5 MJI/Kr/4) ¢ y4eToM reperupanioH-
HBIX 110Tepb oneparuoHHoro moJst (0,5—1,0 Mir/Kr/4).
Bupnmvble noTepu skugkoctu (KpOBOIIOTEPSI, TIOTEPU
0 30H/IAM, IPEHAKAM ) BOCIIOJIHSIIOTCS IOTIOJIHUTE b~
Ho. HecMOTpst HA IPOCTOTY 1 PU3UOIOTHYHOCTD JIaH-
HOT'O TI0/IX0/1a, COXPAHSIETCSI CEPbE3HBII PUCK TUIIOBO-
JIEMUHU, YeMy CIOCOOCTBYET MeJblil psifi (hakTOpPOB,
CBSI3AHHBIX KaK C MAlUEHTOM (UCXOIHOE COCTOSIHUE,
0COBEHHOCTH MaTO(hU3NOJIOTHI OCHOBHOTO 3200JIeBa-
HUSsI, XapaKTep COIYTCTBYIOIIEN MATOJOTHH, IPUEM
Pa3JIMYHBIX [TPENAPATOB, B T.4. TUIIOTEH3UBHBIX, MEXa-
HUYECKAas TO/ITOTOBKA JKeJIyIOYHO-KUIIIEYHOTO TPAKTA
(UKKT) u npenonepaiiioHHOe TOJIOIAaHUE), TaK U C
0COOEHHOCTSIMU ~ aHECTE3UOJIOTUIECKOTO  OCOOMsI
(coueTanvie obIIIel aHECTE3UH C PErHOHAPHBIMU METO-
JaM1) U XUPYPTUUECKOTO BMEIIAaTeIbCTBA (JJINTEIb-
HOCTb OTI€PAIINH, XUPYPTUUECKast TPAaBMa, KPOBOIIOTe-
pst). llpm  srom  TpaguIuMOHHAS —IUATHOCTUKA
TUIIOBOJIEMUU HA OCHOBAHUU MAHHBIX PYTHUHHOTO
MOHUTOPHMHTA MHTETPAJIbHBIX TAPAMETPOB TeMOINHA-
MUKH 324aCTyi0 Hea(pDeKTUBHA, T.K. apTePHATIbHOE
nasyerue (AJl) m yactora cep/edHbIX COKpaIleHni
(YCC) moryT ocTaBarhcst B IIpejiesiax HOPMaJIbHbIX
3HaueHuil gaxke npu 3nadumom jpedurure OIIK, a
napamerp IeHTpaJbHOTO BeHo3Horo fnasienust (11B/1)
B GOJIBITMHCTBE CUTYAIUI HE KOPPETUPYET CO CTeTIe-
Hbto Tugpatanuu [7, 8]. Heratrusubie mocieacTBus
CKPBITOH MMIIOBOJIEMUH, MACKUPYIONIEHCS CTaOMIIb-
HOIT TeMOJIUHAMUKOI, KacaloTcs B IIEPBYIO OYEPElb
OpPraHOB CILIAHXHUYECKOH 30HbL. {yig HapylieHus
nepdysun B gannoii 3one gocrarouno 10-15% nedu-
muta OIK, npu 5TOM CUTyaluio yCyryOsaer ceex-
THUBHAsI Ba30KOHCTPUKIIMS Me3eHTePUATIbHBIX apTe-
pUOJI, SBJISAIOMASICS BAKHBIM KOMIIEHCATOPHBIM
MeXaHU3MOM Hojjepkanus cucremuoro AJl npu
runioBoJiemuu [9, 10]. Pe3yibsraToM MOXKET CTaTh JIHC-
dynkiua opranos JKKT, maumnag ot yrHereHust
HEePUCTANBTUKYU U 3aKAHYNBAST HECOCTOSTEIbHOCTHIO
MEKKHUIIEYHbIX aHacToMo30B [11]. JlubepasubHbrii
noJX0/l K MH(MY3UOHHON Tepanuu y TaHHOI KaTero-
pHH MAIIMEHTOB He peliaeT mpodJeMy moaHoctsio. Ha

stretched right atrium in response to volume overload.
As a result, fluid moves to interstitial space and inter-
stitial edema of organs and tissues develops [6].

Most authors reasonably find predominant the
restrictive infusion therapy strategy, which is based on
maintenance of the patient’s basic requirement for
fluid (1-1.5 ml/kg/hr.) with regard to perspiration
losses of the operative field (0.5-1.0 ml/kg/hr.). Ob-
vious losses of fluid (blood loss, losses through
catheters, drain tubes) are made up additionally.
Though this approach is simple and adapted to human
physiology, there still remains a serious risk of hypov-
olemia promoted by a number of factors both related
to the patient (baseline condition, pathophysiological
peculiarities of the main disease, the nature of con-
comitant pathology, intake of various drugs including
antihypertensive drugs, mechanic preparation of gas-
trointestinal tract (GIT), and pre-operative fasting),
and specificity of anesthetic support (combination of
general anesthesia with regional techniques) and sur-
gical intervention (operation duration, surgical
trauma, blood loss). In this instance, conventional di-
agnostics of hypovolemia based on routine monitoring
of integral hemodynamic parameters is frequently in-
efficient because arterial pressure (AP) and heart rate
(HR) may remain within normal limits even during
considerable CBV deficit, while central venous pres-
sure parameter (CVP) does not correlate to hydration
level in most cases [7, 8]. Adverse consequences of la-
tent hypovolemia are masked by stable hemodynamics
affect, first of all, splanchnic zone organs. 10-15%
deficit of CBV is sufficient to disturb perfusion in that
zone, the situation being aggravated by selective vaso-
constriction of mesenteric arterioles, which is an im-
portant compensatory mechanism of maintaining
systemic AP during hypovolemia [9, 10]. The result
may include dysfunction of GIT organs starting from
suppressed peristalsis and ending with enteroen-
teroanastomotic leaks [11]. The liberal approach to in-
fusion therapy in this category of patients does not
fully resolve the problem. At the local level of a surgi-
cally damaged bowel wall, the amount of fluid in its
interstitium increases and even minimal volumes of in-
fusion might enlarge that edema many-fold [12]. The
consequences of hypervolemia for GIT are similar to
those during hypovolemia. Bowel wall edema, same as
its ischemia, account for disturbance of the barrier
function and synthesis of GIT mucous tissue of differ-
ent acute phase proteins, cytokines and hormones act-
ing local and systemically, which might lead to
development of organ dysfunction and severe compli-
cations [13, 14].

The concept of targeted infusion therapy based
on the use of functional hemodynamic parameters
might be an optimal solution to the issue of peri-oper-
ative infusion therapy during selective abdominal sur-
gery. Usual parameters of invasive hemodynamic
monitoring — stroke volume (SV), cardiac output
(CO), cardiac index (CI) — are of limited value be-
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Kamangeckas nmpakrtuka

JIOKQJIbHOM YPOBHE XUPYPIUYECKHU IOBPEKICHHOMN
CTEHKU KUIIKW YBEJIUYUBAECTCS COJEPKaHNe KUIKO-
CTU B €e UHTEPCTHUIINH 1 JIAKE MUHUMATbHBIE O0BEMbBI
nH(Y3UU MOTYT KPaTHO YBEJTMYUBATD 9TOT OTeK [12].
[Mocnencreus runtepsoniemun st JKKT ananoruanst
TAKOBBIM I1pU rumnoBosieMunt. OTeK CTeHKU KUIIKH,
KaK M ee UIIeMUsd, CJIyXKaT IPUYNHON HapylIeHUs
GapbepHoii pyHKIMU 1 cunTesa causucToil JKKT pas-
JIMYHBIX OCTPOGhA30BBIX GENKOB, IIMTOKUHOB U TOPMO-
HOB, IEHCTBYIOIINX HA JIOKAJILHOM U CUCTEMHOM yPOB-
HAX, YTO MOXKET IPUBOJAUTb K Pa3BUTHUIO OPraHHOM
JMChYHKIINY U TSKeJIbIM ocioxkuenusM [13, 14].

OnrnMaIbHBIM pereHneM mpobaeMbl Tiepuore-
pamuoHHOW WH(MY3MOHHOW Tepanuu B ILJIAHOBOU
abIOMUHAIIBHOI XUPYPTUH MOKHO CUUTATH KOHIIE-
IUIO 1leJieHallpaBJaeHHON nH(pY3UOHHON Tepanuu,
OCHOBAHHYIO Ha UCIOJb30BAHUM (PYHKIIMOHAIBHBIX
reMo/IMHAMMYeCKUX 1apameTpoB. [IpuBbrunble napa-
MeTpbl UHBA3MBHOIO MOHUTOPUHTA TeMOJAMHAMUKU
— yaapubiii 06beM (YO), cepaeunsiii Beiopoc (CB),
cepneunbiii uugekc (CH), mmeoT orpaHUYEeHHYIO
IEHHOCTD, [IOTOMY YTO UX OIleHKA He JacT OJJHO3HAY-
HOTO OTBETA Ha BOIIPOC CBA3AHbI JIM UX HU3KHE 3HAYe-
Hus ¢ gepunurom OILK, 1160 06ycnosaensl addex-
TaMu aHecTe3nu. B Takux cuTyanusax sMuupudeckas
uHdysuonHas Harpyska Oyzaer aphekTrBHA JUIIb Y
[IOJIOBUHBI TIAIIMEHTOB, IPyTas ke 1I0JI0BUHA He OTBe-
TUT yBeJindeHueM paboThl cepilla Ha yBeJudeHue
HpeHATPY3KHU, 4TO OY/IET CIIOCOOCTBOBATH TIEPETPY3-
Ke 06bEMOM U TIePEXO/Y KUIKOCTH B MHTEPCTUIIHIT
[15, 16]. dust ouenku cocrosiiust OIIK u BbistBIICHUS
HAIMEeHTOB, pearupyonmx Ha yBeJuyeHue mnpejmHa-
rpysKu 3a cyeT uH(py3uu, OTINYHO OAXOAAT (hYHK-
[MOHAJIbHbBIE FeMOANHAMMYECKIE ITapaMeTpbl Bapua-
6enpHocTu  ypapHoro obwema (BYO) wmiam
nyJsbcoBoro aasiaenus (BIL). B ycaosuax VBJI
JAaHHbIE ITapaMeTpbl IO3BOJISIOT [POTHO3MPOBATD
yBesimuennie CB B orBeT Ha MH(Y3MOHHYIO HATPY3KY
C 4YBCTBUTEJIBHOCTHIO U CHENU(PUIHOCTBIO GoJiee
80%, TeM camMbIM /1aBast BO3MOXKHOCTb MHIIUBU/IY A~
3upoBaTh MHQY3UOHHYI0 Tepanuio [17]. Becombim
ApPTyMEHTOM [IJI1 PyTUHHOTO UCII0JIb30BAHUS JaHHbBIX
[apaMeTpoB $BJSETCS TO, YTO BO3MOXKHOCTb MX
[OJIyYeHU S peaii30Bata B psijie CUCTeM MUHUMAJIb-
HO MHBA3MBHOT'O TeMO/IMHAMUYECKOTO MOHUTOPHHTA,
riae HeoOXOAMMA JIMIL KaTeTepu3arys Jy4eBoil
aprepun u He TpebyeTcst KanubpoBKa. JlaHHblii mo/-
X0/l 3HAYUTEJBHO YIIPOIIAET IIPOIECC MOJyYeHUs
MoKasaTesiell IeHTPAIBHOM TeMOIMHAMUKH, CIIOCO0-
CTBYs1 Kak 06oJiee IMHUPOKOMY PacripoCTPaHEHUIO
MHBA3MBHOTO MOHUTOPHUHTA CPEU CIEIUAJHICTOB,
Tak U pacHIMPEeHUIO MOKa3aHUN K MCIIO0JIb30BAHUIO
MHBA3WBHOIO MOHUTOPUHTA Y IJIAHOBBLIX XUPypruye-
CKMX HAI[UEHTOB.

[lenp vccseoBanus: OlleHKA BJAMSAHUSA MHTPa-
oriepanoHHO 1esienarnpasyennoit repanuu (ILTHT),
yIpaBJigeMoil Ha ocHoBaHuM MoHuTopuHra BYO, na
MOCJIEOTIEPAIIMOHHBIE PE3YJIILTATHI GOJIBIIUX XUPYPIr-
yeckux BMelnaTesbeTs Ha opranax JKKT.

cause their assessment does not give an unambiguous
answer whether their low values are related to CBV
deficit or caused by anesthesia effects. In such situa-
tions, empirical infusion load will be effective only in
half of patients, the other half will not respond by car-
diac function increase in response to increased pre-
load, and that will promote overload by volume and
fluid migration to interstitium [15, 16]. To assess the
CBYV condition and identify patients responding to in-
crease of preload through infusion, functional hemo-
dynamic parameters of stroke volume variability
(SVV) or pulse pressure (VPP) are perfectly suitable.
In ventilation environment, these parameters allow
forecasting increase of CB in response to infusion load
with sensitivity and specificity exceeding 80%, thus,
creating an opportunity for infusion therapy cus-
tomization [17]. A weighty argument for routine use
of these parameters is that the faculty of receiving
them is realized in a number of minimally invasive he-
modynamic monitoring systems, which require only
radial artery catheterization and do not need calibra-
tion. This approach simplifies considerably the process
of obtaining central hemodynamics parameters, assist-
ing both a wider use of invasive monitoring among
specialists and extension of indications for use of in-
vasive monitoring in selective surgery patients.

Purpose. To evaluate the influence of intra-oper-
ative targeted therapy (TT) controlled based on SVV
monitoring on post-operative results of major opera-
tive interventions on GIT organs.

Materials and Methods

The prospective study included 80 patients. The in-
clusion condition was selective operative intervention that
would presumably last for at least 3 hours, performed on ab-
dominal organs and involved solution of continuity of small
or large bowel and formation of enteroenteroanastomosis.

The exclusion criteria were patient’s refusal to partic-
ipate in the study, age younger than 50 years and older than
80 years, urgent nature of operative intervention, pro-
nounced concomitant pathology (higher than class 3 accord-
ing to ASA), cardiac rhythm disturbances, surgery on upper
GIT (esophagus, stomach, duodenum).

Patients were randomized into two groups: control
group and TT group. In both groups, operative intervention
was performed in combined anesthesia conditions (endotra-
cheal + epidural), using identical drugs to induce and main-
tain anesthesia. In the control group (n=41), infusion therapy
was done using Ringer’s solution, the baseline infusion rate
was 4—5 ml/kg/hr. The infusion rate increase and additional
bolus administration of solutions were performed based on
routine monitoring of hemodynamics (AP, HR) and blood
loss level taking into account the intra-operative situation.
When the mean arterial pressure (MAP) decreased below 60
mm Hg and there was no effect from additional bolus admin-
istration of fluid (5—10 ml/kg), administration of vasoactive
drugs (ephedrine 0.1-0.2 mg/kg, Mesatonum 0.25-0.5 mg)
was used. If it was not possible to resolve hypotension within
20 minutes, fractional infusion of dopamine was commenced
initially dosed at 5-10 g/kg/min. or noradrenaline initially
dosed at 0.1 g /kg/min followed by dose titration to maintain
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Marepuan u MeTO/Ibl

B npocnexktusHoe nccnenoBanue Briounsm 80 naru-
€HTOB. VIHKIIIO3UBHBIM YCJIOBHEM SIBJISAJIOCH TIJIAHOBOE Ollepa-
THUBHOE BMEIIATEIbCTBO € TPE/IIOIATAeMON JTUTETBHOCTHIO
He MeHee 3 4acoB Ha OpraHax OPIOIIHON MOJIOCTH € HApyIile-
HUEM TIeJIOCTHOCTU TOHKOM WJIN TOJICTOM KUIIKK 1 (hOPMIPO-
BaHMEM MEKKHUIIEYHOTO aHACTOMO3A.

KputepusmMu nCKII04eHNS SABIISJINCH: OTKA3 HAllMeHTa
OT yYacTHsi B MCC/IeJOBaHuM, Bo3pact MeHee 50 et u 6oJiee
80 JieT; aKCTPEHHBIN XapaKkTep OlepaTUBHOIO BMellaTe b-
CTBa, BbIpaK€HHaA COIIYTCTBYIOMasA MaTOJOTUS (BI)IH_[e 3
Kyacca no mkane ASA); HapyleHns puT™Ma Cep/iiia; ornepa-
nnu Ha BepxHux otaenax KKT (mumieBos, keaynok, ase-
HaJIIaTUIIepCTHAST KUIITKA).

[ManueHToB cayyaliHbIM 06PA30M Pas3eJUiIU Ha JBe
rpyIibl KoHTpoJbHyto u rpymiy [THT. B o6enx rpytmax
OrepaTUBHOE BMEIIATEIbCTBO TIPOBOJIUIIN B YCJIOBUSAX COYE-
TAHHOH aHecTe3nu (dHAOTpaxeasbHas + 3MUypajabHasT) ¢
NCIOJIb30BaAHNEM NICHTUYHDIX TIPETIapaToOB AJId MHAYKITNN
U NIOJ/IepsKaHms aHecTe3nn. B KoHTposibHOI rpytine (n=41)
WH(Y3UOHHYIO TEPANUIO TPOBOIUIN PacTBOpoM Punrepa,
GasucHbIil TeMIt UHGBY3UU 4—5 MJI/KT /4. YBeJIUUeHUe TeMIia
uH(Y3UU U JOMOJHUTEIbHOE GOJIIOCHOE BBEIEHUE PACTBO-
POB OCYIIECTBJIS/IN HA OCHOBAaHUM JJAHHBIX PYTHHHOTO MO-
nurtopunra remoguHamuku (A, UCC) wu crenenu
KPOBOTIOTEPU € YYE€TOM HHTPAOIEPAIMOHHON CHUTYyallMH.
[Ipu cumxennu cpepnero aprepuasibioro aasiaenus (CAJL)
MeHee 60 MM PT. cT. 1 oTcyTcTBUM 3P DEKTA OT AOMOJHU-
TeJbHOTO GOMIOCHOTO BBeAeHU KUAKOCTH (5—10 Mu/Kr),
WCIIOJIb30BAIM BBE/ICHNE BA30AKTUBHBIX ITperapaToB (ades-
put 0,1-0,2 mr/kT, MesaTon 0,25—0,5 mr). Eciiu runoreHsnto
He y/JIaBaJloCh KOPPUTUPOBATH B TeueHue 20 MUHYT, epexo-
JIJIA K TIPOJIJIEHHON MH(pY3UN I0TIaMUHA ¢ HA4aJIbHOH /10-
3upoBkoil 5—10 MKr/Kr/mMuH win HopazapeHamwaa 0,1
MKF/KF/MI/IH 1 TTOCJIEAYIOIINM TUTPOBAHUEM /10O3bI JIJIS 1T0/1-
nepsxxanust CAJL B npenenax 70-90 mwm pt. cr. HCC noaznep-
JKIBAJTH Ha ypoBHe He MeHee 50 y7I. B MUH, TPU ee CHIKEHUH
MCITI0JIb30BaId aTponH (1Ipu HeahHEeKTUBHOCTH — TPO-
ITeHHYI0 WHODY3UIO [oTTaMIHa 5 MKT/Kr/MuH). B rpyrre
I[IHT (n=39) 6asucHyo uHGY3UOHHYIO TEPAIUIO TPOBO-
WA pacTBOpoM PuHrepa aHaJOTUYHO KOHTPOJILHON
IpYIIIE, & JOIOJHUTEIbHOE OOIIOCHOE BBEIEHUE PACTBOPOB
" IIPUMEHEHNE Ba30aKTHUBHDBIX IIPEIapaToB IIPOBOJAUJIN Ha
OCHOBaHHWU JaHHBIX THBA3UBHOI'O MOHUTOPWHTA FreMOJIHA~
muku (Vigileo FloTrac; Edwards Lifesciences Corporation,
CHIA). OcHOBHOII 11eJbI0 SABJIAIOCH TIoepskanue BYO
Menee 13% myreM 6oJIF0CHOI UH(DY3UOHHOI HATPY3KH Pac-
TBOpoM Punrepa (3—5 MJI/KT), HATIPABIEHHO Ha TOCTIIKE-
une CU ne menee 2 j/vun/m% Ipu BYO menee 13% u
coxpasnsioniemcst CU menee 2 J1/MuH/M? [T HOIEPKAHUS
MOCJIEIIHETO UCIIOAB30BaIN OOJIIOCHOE BBeeHNe aheprHa
0,1-0,2 mr/xr win mezatona 0,25—0,5 mr. TIpu HeadekTns-
HOCTH JJAHHBIX MEPOITPUATUI B TedeHue 20 MUHYT HaUuNnHAIN
MPOJIIEHHYI0 MH(Y3UIO I0TTaMUHA C HAYAJIbHOM JI03UPOBKOI
5—10 mkr/xr/mun win Hopagpenanuna 0,1 MKr/Kr/MUH 1
HOCJIeLYIOIIM TUTPOBaHUEM 03Bl Ui noanepskanus CAJL
B npegenax 70-90 mm pr. ct., a CU 6onee 2,5 1/Mun/m2.
IIpu BYO 6osee 13% 1 nHeahPeKTuBHOCTH 2 TOIBITOK 60-
JIOCHO¥ MH(pY3NOHHOIT Harpy3ku B couetannu ¢ CU menee
2 71/MuH/M? OCYIIECTBIISIIN TPUMEHEHHE KaTEX0JAMITHOB 10
BhIIeonucannoil cxeme. Ilpu atom YHCC nopnepxuBamu
crocobamu, UCTIOIb30BaHHBIMU B KOHTPOJILHOU rpyiiie. AJi-
TOPUTM IIEJICHAIIPABJICHHOI TepaIu B X0/1€ UCCIIC0BAHM
rpejcTaBaeH Ha puc. 1.

MAP within 70-90 mm Hg. HR was maintained at a level
not lower than 50 bpm, when it was lower, atropine was used
(if it was ineffective — fractional dopamine infusion at 5
g/kg/min). In the TT group (n=39), baseline infusion ther-
apy was performed using Ringer’s solution similarly to the
control group, while additional bolus administration of solu-
tions and use of vasoactive drugs were performed based on
invasive hemodynamic monitoring (Vigileo FloTrac; Ed-
wards Lifesciences Corporation, CIIIA). The main objective
was to maintain SVV less than 13% by means of bolus infusion
load with Ringer’s solution (3—5 ml/kg), in order to achieve
CInot less than 2 1/min/m2. At SVV lower than 13% and per-
sistent CI less than 2 1/min/m?, to maintain the latter, bolus
administration of ephedrine at a dose of 0.1-0.2 mg/kg or
Mesatonum 0.25—0.5 mg was used. When these measures were
ineffective for 20 minutes, fractional dopamine infusion was
commenced at the initial dose of 5—10 mkr/kg/min or nora-
drenaline at 0.1 g/kg/min followed by dose titration to main-
tain MAP within 70-90 mm Hg and CI — more than 2.5
1/min/m2 At SVV greater than 13% and 2 ineffective attempts
of bolus infusion load, combined with CI less than 2 1/min/m?,
catecholamines were used following the pattern described
above. In this instance, HR was maintained using methods ap-
plied in the control group. The algorithm of the targeted ther-
apy in the course of the study is shown on figure 1.

As a marker of tissue oxygenation, arterial blood lac-
tate concentration was assessed before onset of operative in-
tervention and after the main stage of operation, which was
formation of entero-enteroanastomosis. During the first 24
hours after operative intervention, all patients were ob-
served in the Anesthesiology and Reanimatology Unit
(ARU). During that period, the baseline therapy was
Ringer’s solution based on 1.5-2 ml/kg/hr. Next day after
ther surgery, the level of manifestation of organ dysfunctions
was evaluated by SOFA scoring.

As the main clinical endpoint, the frequency of com-
plications during 28 days after the surgery was assessed. As
secondary endpoints, arterial blood lactate concentration
after the main stage of operation, the level of manifestation
of organ dysfunction on the next day after operation, the
length of stay in ARU and hospital, the time of GIT func-
tional recovery were evaluated.

For statistical analysis, Microsoft Excel 2013, Stat-
Plus 6, IBM SPSS Statistics v.22. packages were used. Nor-
mality of distribution was evaluated by Shapiro-Wilk test.
Data were presented as arithmetic mean M*mean root
square deviation o or median Me and 25" — 75™ percentiles,
depending on character of distribution of variables. Signifi-
cance of differences was evaluated with the help of paramet-
ric and non-parametric tests: Student ¢-test or
Mann-Whitney U test. For the analysis of qualitative char-
acters, ” test and Fisher’s exact test were used. For all tests,
p<0.05 was assumed statistically significant.

Results and Discussion

In both groups, patients were comparable in
terms of demographic and anthropometric characters,
laboratory test data, and concomitant pathology man-
ifestations. No significant difference between the
groups in terms of duration of operative intervention
or blood loss volume was noted. The operation time
median was 280 (230-395) minutes in the TT group
and 280 (225-407.5) minutes in the control group
(p=0.9). Blood loss in the TT group amounted to 200
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Puc. 1. [IpoTokos HHTpaONEPANUOHHON IeJIeHANIPABIEHHOH HH(DY3HOHHOI Tepanuu.

Fig. 1. Protocol of intra-operative targeted infusion therapy.

B kauecTBe Mapkepa TKaHEBOI OKCHT€HAIINN OIeHNU-
BaJIM KOHIIEHTPAINIO JIAKTATa apTePHAIbHOM KPOBHU /10 Ha-
Yajia ONEPATHBHOTO BMEIIATEJBCTBA M II0OCTE OCHOBHOTO
JTala Oleparii, KOTOPBIM YCIOBHO CUUTAIN (DOPMUPOBAHNIE
MEKKHIIIEYHOTO aHACTOMO3a. B TeueHe epBbIX CyTOK MocJie
OIePaTHBHOTO BMEIIATEIBCTBA BCEX MAIMEHTOB HAGIIOAIIH
B YCJOBHUSX OT/IeJIEHWS] aHECTE3UOJIOTHH U PeaHMMAIlIH
(OAP). Basucuyio na(py3MOHHYIO TEPAITUIO B 9TOT MEPUOJT
TTPOBOIUIN pacTBOpoM Pumrepa u3 pacuera 1,5—2 Mi/kr/4.
Ha cienyrommue cyTKu 1ocse onepaiuy GuKCHpoBasIH CTe-
MeHb TPOSIBJIEHUE opranHoil aucdynkimm no mkaire SOFA.

B xavecTBe OCHOBHOTO KJIIMHIYECKOTO NCXO/IA OI[eHN-
BaJIM YaCTOTY OCJIOKHEHUI B TeueHue 28 mHell mocie ore-
panuu. B KkadecTBe BTOPHYHBIX MCXO/I0B OIIEHUBAJH
KOHIIEHTPAIIHIO JIAKTaTa apTePUAIbHOI KPOBH IIOCJIE OCHOB-
HOTO 9Talla Ollepalini, CTelleHb IPOSIBIIEHIS OPTaHHOH AnC-
dbyHknnn Ha chemyone CyTKH I[IOCJe  OTE€PAINH,
muiresbHocTh pebbiBanust B OAP 1 craronape, cpoku
Boccranoienus pynknnii JKKT.

J1J1s1 CTaTHCTIYECKOTO aHAIM3a NCTIOIB30BAJIH TTAKEThI
nporpamm Microsoft Excel 2013, StatPlus 6, IBM SPSS
Statistics v.22. HopMasibHOCTb pactipe/iesieHus: OlleHUBAJIN
npu omotmu Tecta [lanmmpo-Yunka. [lanHbie mpeacTas-
JIeHBI KaK cpejHee apudmermdeckoe M + cpepiHeKBagpaTy-
HOe OTKJOHeHWe ¢ wian Mexamana Me (25-1 m 75-i
MePIEHTUIIN) B 3aBUCKMOCTH OT pacipesneenus. JloctoBep-
HOCTb PA3INIUI OIEHUBAJIH C TIOMOTI[HIO TAPAMETPUUECKUX
U HeTIapaMeTPUIeCKuX TeCTOB: (-kputepust CThIOeHTA NITH
U-kputepust Manna-Yuruu. [l anannsa KayeCcTBEHHbIX
MTPU3HAKOB MCIIOIB30BAJIN TECT ) 1 ToUHbI KpuTepuit Ou-
mepa. 3uadenre p<0,05 151 BceX TeCTOB CUMTAIIM CTATHCTH-
YeCKU 3HAYNMBIM.

Pe3ybTarhl U 00CYKAEHHE

B o6eux rpymmax nanueHTsbl ObLIN COMOCTaBU-
MBI 110 IeMOTPaUIeCKUM U aHTPOIIOMETPUYECKIM
MOKA3aTeJIAM, JAHHBIM JJaO0PATOPHBIX TIOKA3aTes el 1
MPOSIBJIEHUSIM COITYTCTBYIOMIEH TaTOJIOTHU. 3HAYM-
MBIX PA3JIUYUIl MEXKIY IPYIITIAMU I10 TTPOOJIKITE b-
HOCTH OTIEPATUBHOTO BMENIATEIbCTBA 1 06BEMY KPO-
BOIIOTEPU He OTMETHUJIU. MejiaHa BpeMeHU Ollepaliim
cocraBuiia 280 (230-395) munyt B rpymnme ITHT u

(100-400) ml, in the control group — 150 (100—300)
ml (p=0.5). The type of operative interventions per-
formed is given in table 1.

The ultimate volume of intra-operative infusion
in the TT group versus the control group was lesser
both in absolute figures and on conversion to body
mass and operation time: 2700 (2000—3700) ml versus
3400 (2500—4600) ml (p=0.02) and 6.6+0.8 ml /kg /hr
versus 8.8£1.9 ml/kg/hr (p<0.001), correspondingly.
The intra-operative diuresis rate did not differ between
the groups: 73+20 ml/hr in the TT group and 69+31
ml/hr. in the control group (p=0.62). In the TT group,
based on SVV monitoring, 26 patients (67% of the
total headcount of the group) required bolus adminis-
tration of fluid to increase preload (based on SVV in-
crease > 13%); in total, 56 cases of such observations
were noted, including repeated ones. Only in 7 patients
such episodes were accompanied with decrease of
MAP<60 mm Hg; the remaining 19 patients experi-
enced hypovolemia episodes at MAP>60 mm Hg.

The infusion therapy during the first 24 hours
after operative intervention had no significant differ-
ences and equaled to 1.7+0.3 ml/kg/hr in the TT
group versus 1.6+0.3 ml/kg/hr in the control group
(p=0.41).

Arterial blood was sampled prior to surgical inci-
sion and after the main stage of operative intervention
(formation of entero-enteroanastomosis). In both
groups, examination of arterial blood acid-base balance
(ABB) prior to operative intervention did not found
any significant differences in any of monitored param-
eters. At the end of operative intervention, reliable in-
tragroup decrease of pH, HCOj; and BE was noted
(table 2). In the TT group, reliable decrease of pH from
7.35%0.05 to 7.3£0.06 (p=0.01), HCO3 from 24.4£2.7
to 21.5+2.3 mmol/1 (p=0.03), BE from -1.8+3.2 to -4.8
(-6 —-2.9) mmol /1 (p<0.001) was observed. In the con-
trol group, pH decreased from 7.36+0.06 to 7.29+0.06
(»<0.001), HCO; from 24.5+2.4 to 21.0+3.0 mmol /1
(p=0.011), BE from -1.7£3.1 to -49 (-6 — -2.8)
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Ta6imua 1. OGbeM BbIIOJHEHHBIX ONEPATHBHBIX BMEIIATEbCTB.

Table 1. Scope of Operative Interventions Performed.

Operative Interventions Groups
TT Control

Resection of right colon 6 7
Resection of left colon 7 8
Resection of rectum 9 10
Radical cystprostatectomy, according to Studer 6 6
Radical cystectomy, according to Bricker 9 7
Reparative operation on colon after previous resection 2 3
Total 39 41
Including combined intervention (bladder and colon) 3 2
Including laparoscopically assisted interventions on colon 10 9

Ipumeuanue. /[ taba.1-4: Groups — rpynmsr; TT — nenenanpasiennas tepanusi; Control — kontposs. Operative Interventions —
orepaTuBHbIe BMelaTesbeTBa; Resection of right/left colon — pesekiust mpaBbix /seBbIx 0T/I€M0B 0601049HOIT KKy, Resection of rectum —
pesexnus npsimoit knmki; Radical cystprostatectomy, according to Studer — paankanprast ncrnpoctaTakToMust, ornepanus [Ty repa;
Radical cystectomy, according to Bricker — paaukanbhas nncrakromus, onepanust Bpukepa; Reparative operation on colon after previous
resection — peKOHCTPYKTHBHAS OTlepalinst Ha 00004HO KUIIIKe noce npeaniectsyionieil pesexinu; Total — Beero; Including combined
intervention (bladder and colon) — B T.u. couetannoe BMemnaTesbeTBO (MOYEBOI 1y3bIph 1 06004Hast Kuiika); Including laparoscopically
assisted interventions on colon — B T.4. JTAMAPOCKONINYECKU-ACCUCTHPYEMbIE BMEIIATENbCTBA HA 000OUHON KUTITKE.

280 (225-407,5) MuUHYT B KOHTPOJBHOU TPYIIIE
(p=0,936). Kposomnoreps B rpynie [ITHT cocraBuna
200 (100—400) w1, B kouTpOJBHOM rpyTe 150 (100—
300) ma (p=0,48). XapakTep BbITIOJJHEHHBIX OTlepa-
TUBHBIX BMEIIATEIBCTB MPEACTABICH B TabI. 1.

Vtorossiii 00beM MHTPAOIEPALIMOHHOI HHDY-
sun B rpynre [IHT B cpaBHeHWU ¢ KOHTPOJbHOMU
TPYNOi 6B MEHbBIIE KaK B aOCOMIOTHBIX 3HAUCHUSX,
TaK U B [lepecyeTe Ha MAcCCy TeJsla ¥ BPeMs OTlepaIliu:
2700 (2000-3700) mut mpotus 3400 (2500—4600) M
(p=0,02) u 6,6+0,8 ma/xr/4 npotus 8,8+1,9 ma/kr/u
(p<0,001) coorBeTcTBeHHO. TemI AUype3a MHTpaoIie-
PAIMOHHO He OTJIMYaJcsd MeXIy rpynnamu: 73+20
mii/u B rpynme [THT n 69+31 mir/4 B KOHTPOJIbHOM
rpynte (p=0,62). B rpynme [THT 26 narmmentam (67%
OT OOIIEro YMCIEHHOCTH TPYIIIBI) HA OCHOBAHUHU
moruToputra BYO tpe6oBajioch 60II0OCHOE BBEIEHME
JKUIKOCTH JIJIST YBEJTUYEHWS TIPeTHarpy3Ku (Ha OCHO-
Banuu nosbimennst BYO>13%), Bcero ormeueno 56
cJlydaeB TaKUX HAOIOJEHUN, BKJIIOUAsT TIOBTOPHBIE.
Jlump y 7 maeHToB JaHHbIEe STIU30IbI COMTPOBOXK/IA-
suck camkenneM CAJ[<60 mm pr. ct., y ocTanbpubix 19
MAIMEHTOB STH30/(bl I'MIIOBOJIEMUN OTMEYAJIN TPU
CAJ1>60 MM pr. CT.

Wndysnonnas Teparnus B epBble CyTKH ITOCJE
OTIEPATUBHOTO BMEIIATEIbCTBA HE MMeJa 3HAYNMBIX
otimuyuii m cocraBuia 1,7+0,3 miu/Kr/4 B rpyItire
ITHT nporus 1,6+0,3 MJ1/Kr/4 B KOHTPOJBHOU TPYTITTE
(p=0,41).

3abop aprepraabHON KPOBY MPOBOIUIN TIEPE]T
XUPYPTUYECKUM PAa3Pe30M U MOCJie OCHOBHOTO Tamna
OTIEePATHBHOTO BMeTIaTeTbCTBA ((hOPMUPOBAHUE MEXK-
KHUIIIEYHOTO aHACTOMO3a). B 06enx rpymiax mpu ucce-
JIOBAaHUM KHUCJIOTHO-ocHOBHOTO coctostaust (KOC)
apTepUabHOI KPOBU Tiepe]] HauaJIoM OIepaTHBHOIO
BMEINATEILCTBA He ObLIO 3HAYNMBIX OTJIMYMHA HU T10
OTHOMY 13 MOHUTOPHPYEMBIX TTapaMeTpoB. B koHie
OTIEPATUBHOTO BMEIIATETbCTBA OTMETHIN JIOCTOBED-
HOe BHYTPHUTPYIIIOBOE CHIKeHUe rapamerpoB pH,
HCOj; u BE (a6 2). B rpynne ITHT ormerniu

mmol/l (p=0.001). Also, by  the end of operative in-
tervention, there was reliable increase of potassium
compared to baseline figures: in the TT group — from
3.6£0.4 mmol/l to 3.9£0.6 mmol/l (p<0.001); in the
control group — from 3.8%0.3 to 4.0+0.6 mmol/]
(p=0.004). Reliable intergroup differences in these pa-
rameters were not observed. In the control group, de-
crease of pO,/FiO, correlation by the end of operation
compared to the baseline figure (p=0.047), which was
significantly lower compared to TT group: 371£92 and
419=£85, correspondingly, (p=0,02), draws attention.

Prior to onset of operative intervention, there
were no significant differences between the groups in
respect of lactate concentration that was used to assess
tissue perfusion and oxygenation status: 0.9+0.2
mmol/lin the TT group against 0.8+0.2 mmol /Il in the
control group (p=0.11). After the main stage, in the
control group, lactate equaled to 1.0 (0.7—1.4) mmol /1
and was significantly higher than in the TT group —
0.7 (0.6-0.8) mmol /I (p=0.02).

Mean length of stay in ARU in both groups was
1 day (1 (1—1) in the TT group, 1 (1-2) in the control
group (p=0.25)). The number of days of stay in the
hospital after operation did not reliably differ either
and amounted to 12 (8—15) days in the TT group and
14 (10—17) days in the control group (p=0.14).

The number of patients with organ dysfunction
symptoms (>1 points according to SOFA compared to
pre-operative assessment) on the next day after oper-
ation in the TT group was fewer than in the control
group: 15 versus 25, correspondingly (p=0.04). In the
structure of organ dysfunction, hepatic and renal dis-
orders were predominant (fig. 2)

GIT functional recovery, in particular, peristalsis,
occurred earlier in the TT group — 16 (12—18) hours
after operation on average, while in the control group,
that period amounted to 20 hours (18—36) (p<0.001).
Also, in the TT group, patients began eating proper
meals earlier — on day 3 (2—4) on average, while in
the control group — on day 4 (3-5) (p=0.004).
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Ta6amua 2. [lunamuka napamerpos KOC u copep:kanue JakraTta B apTepuaabHOi KPOBH.

Table 2. ABB and Arterial Blood Lactate Dynamics.

Parameters

Values of parameters in groups at study stages

TT (n=39) Control (n=41)

Prior to operation After main stage P Prior to operation After main stage P
pH 7.35+0.05 7.3+0.06 0.01 7.36 +0.06 7.29+0.06  <0.001
K+ 3.6+0.4 3.9+0.55 <0.001 3.8+0.3 4.0+0.6 0.004
Na+ 137.9+2.7 138.7+2.6 0.01 138.5+2.4 139.4+3.4 0.27
pO,/FiO, 418+109 428+82 0.14 415+90 371£92 0.047
BE -1.8+3.2 -4.8 (-6 —-2.9) <0.001 -1.7+3.1 -4.9 (-6 —-2.8) 0.001
HCO;3 24.4%2.7 21.5%2.3 0.03 24.5%2.4 21£3.0* 0.01
Lactate mmol/! 0.9+0.2 0.7 (0.6-0.8)* — 0.8+0.2 1.0 (0.7-1.4)* —

Note. Data are presented as arithmetic mean + mean root square deviation or median (25-75 percentiles) and analyzed using Student
t-test or Mann-Whitney U-test, depending on distribution. P — for intragroup differences; * — intergroup difference in lactate content
after the main stage, P=0.02. Differences are significant at P<0.05. For all other parameters, no intergroup differences at both stages of

the study were found (P>0.05).

ITpumeuanue. Values of parameters... at study stages — 3HaueHUs TAPAMETPOB... HA dTAIAX MCCIen0Banus; Prior to operation — 10 Ha-
vaJa omreparnu ; After main stage — mocJie OCHOBHOTO 9Tara. [[aHHble PeCTaBIeHbI B BUIE CPEHETO 3HAYEHIST + CPETHEKBAZIPATUIHOE
OTKJIOHEHHE WJIM MeHanbl (25—75 MepIeHTu/In) u MpoaHajin3upoBanbl ¢ momMolbio t-recta Croiogenta uan U-tecta Manuna—Yutau
B 3aBUCUMOCTH OT PACIPE/IEICHUS. p — JIJIst BHYTPUTPYHIIOBBIX OTIMYUIL; * — MEXIPYIIIOBOE OTIMYNE CO/lePKaHM JIaKTaTa I1ocJIe 0C-
HOBHOTO 3Tarna, p=0,02. Oranywst gocroBepus! mpu p<0,05. 1715t 0CTaTbHBIX TTAPAMETPOB MEKTPYTIIOBbIE OTJIHYIST HA 000TX TaIax nc-

cienoBanus He BbisiBieHbl (p>0,05).

nocroseproe cHmkenne pH ¢ 7,35+0,05 mo 7,3£0,06
(p=0,01), HCO;3 ¢ 24,4+2,7 mo 21,5%2,3 mmMomb/ 1
(p=0,03), BE ¢ -1,8%3,2 10 -4,8 (-6 — -2,9) MmmoJib/J1
(p<0,001). B xouTpombHOll Tpynme pH cansnics c¢
7,36%0,06 no 7,29+0,06 (p<0,001), HCO3 ¢ 24,5%2,4 o
21,0+3,0 mmour /1 (p=0,011), BE ¢ -1,7+3,1 no -4,9 (-6
—-2,8) mmoutb/a1 (p=0,001). Takske K KOHILY OTIepaTHB-
HOTO BMEMIATELCTBA UMEJIO MECTO JIOCTOBEPHOE TIOBBI-
MIeHUE CO/IEPKAHUS KU B CPABHEHUH C NCXOHBIMA
sHavennamn: B rpynme [[THT ¢ 3,6£0,4 mmoss/m 10
3,940,6 mmomb/a1 (p<0,001), B KOHTPOJILHOI TPyTITIE C
3,8%0,3 1o 4,0£0,6 mmoms/m1 (p=0,004). [locToBepHBIX
MEKTPYIITOBBIX OTJIWYHIA TIO JTAHHBIM TTOKA3aTesIM He
oT™MeTH . B KOHTPOJIBHOM TpyIie obpaliaeT BHUMA-
Hue camkenne otaomenus pO,/FiO, k KoHILy omepa-
1MW B CPaBHEHWN ¢ NCXOAHBIM 3HaueHneM (p=0,047),
YTO OKA3aJI0Ch 3HAYMMO HIZKE B CDAaBHEHUU C TPYTITOM
ITHT: 37192 u 419485 coorercrento (p=0,02).

[lepen HavasoM OMEPATHBHOTO BMETIATETHCTBA
KOHIIEHTPAIIHS JIAKTaTa, ¢ TIOMOTIIBIO KOTOPOTO OICHMU-
BaJIM COCTOSTHUE TKAHEBOH 1ep(y3nn 1 OKCUTEHAITNH, He
MeJa 3HAUNMBIX OTm4Iuil Mesky rpynmamu: 0,9+0,2
mmoutb/s1 B Tpymiie IIHT mporus 0,8£0,2 Mmmoms/m B
koHTposbHOU Tpymme (p=0,11). Ilocie ocrOBHOTO
JTara omneparuu B KOHTPOJIbHOM IPyTTie KOHIIEHTPA-
nus jgakrara coctasuaa 1,0 (0,7—1,4) MmMouib/ i1, 94TO
0Ka3aJIoch 3HAUMMO GoJibite, ueM B rpyme ITHT — 0,7
(0,6—0,8) mmousn/m (p=0,02).

CpeHsIst TPOAOJIKUTETBHOCTD MPEObIBAHNS B
OAP B o6enx rpymmax cocrasuia 1 gerb (1 (1-1) B
rpynmne ITHT, 1 (1-2) B KOHTpPOJBHOW TpymIe
(p=0,25). KosaecTBo fiHel B cTalHOHAPE TIOCJIE OTIe-
parmy Tak;ke He UMeJIO IOCTOBEPHBIX OTJIUYNIA, COCTa-
BuB 12 (8—15) nueii B rpymme ITHT u 14 (10-17) B
KOHTposbHOU TpyTe (p=0,14).

YUwuco manueHToB ¢ TTpU3HAKaMU OPraHHOU
michyukiun (>1 6amna mo mkaige SOFA B cpaBHe-

In the TT group, the number of patients with
complications was reliably fewer than in the control
group: 11 (28% of patients) versus 21 (51% of pa-
tients), correspondingly (p=0.03). The total number of
complications in the TT group was 19 and in the con-
trol group — 40. Repeated operative intervention was
required to 2 patients in the TT group (1 case of en-
tero-enteroanastomosis leak, 1 case of ileoconduit leak)
and to 4 patients in the control group (2 cases — en-
tero-enteroanastomosis leak, 1 case — paraileostomic
abscess, 1 case — subcutaneous eventration). Besides,
2 patients of the control group experienced entero-en-
teroanastomosis leak after rectum resection that did
not require operative intervention (retroperitoneal sig-
moidorectostomy). GIT complications prevailed in
both groups, but in the TT group, the number of pa-
tients who had that type of complications was consid-
erably fewer compared to the control group: 8
patients/11 complications versus 17 patients/19 com-
plications, correspondingly (p=0.04). Most complica-
tions were post-surgical paresis (6 patients in the TT
group and 11 in the control group). Gastrointestinal
hemorrhage (GIH) developed in 1 patient of the TT
group and 4 patients of the control group. In both
groups, 1 lethal outcome was observed in each, which
resulted from progressing multiple-organ-failure syn-
drome (MOFS) after entero-enteroanastomosis leak
and developed peritonitis. The quantity and nature of
all complications are shown in table 3.

A large number of GIT complications in both
groups is quite logical. Firstly, the nature of operative
intervention implied direct mechanic impact on GIT
organs. Secondly, high sensitivity of GIT mucous tis-
sue to ischemia and poor correlation of routine hemo-
dynamic parameters with CBV volume resulted in
situations when splanchnic zone organs were exposed
to hypoperfusion and ischemia at the background of
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HUU C TIPeIOTIePAIMOHHOI OIIEHKOIl ) Ha CJIeyIOIIIe
cyTku noce onepaunn B rpynmne ITHT 6b110 MeHb-
1e, 4eM B KOHTPOJIBHOI rpyiime: 15 mpotus 25 coor-
BeTcTBeHHO (p=0,04). B cTpyKkType opranHuoi nuc-
byHKIME peobiaiadn HAPYIIEHUsT CO CTOPOHBI
nevyeHu u novek (puc. 2)

Boccranosnenue dynkiumii JKKT, B vactHocT
nepucTaibruky, B rpyimne ITHT mpoucxomauio B 6oee
pannue cpoku: B cpepieM depe3d 16 wacos (12—-18)
1ocJie Olepaly, B TO BPEMsI KaK B KOHTPOJIbHOI
rpyIilie aHAJOTUYHBIN repuoj coctaBui 20 yacos
(18-36) (p<0,001). Taxxe B rpynne ITHT nanuentst
B GoJiee paHHUE CPOKM HAUMHAJIU TTOJHOIEHHBI
MpueM UK B cpeiieM Ha 3 (2—4) CyTKH, a B KOHT-
poJibHoit rpytire Ha 4 (3—-5) cytku (p=0,004).

B rpynmne ITHT 4ucsio nmarueHnToB ¢ ocioxxHe-
HUSIMU OBIJIO JOCTOBEPHO MEHBIIIE, YeM B KOHTPOJIb-
Hoti rpymie: 11 yenoBek (28% maiueHToB) mpoTus 21
(51% marentos) coorBerctBeHHo (p=0,03). Ob1ee
koJsimuecTBO ocsokHeHuii B rpynne [THT cocraBumio
19, a B kouTposbuoii rpynne 40. [ToBropHoe onepa-
THUBHOE BMEIIATEIHCTBO TPEOOBATIOCH 2 TAIUEHTaM B
rpynne ITHT (1 cayuait HecocTosITEIbHOCTY MEKKHU-
IIEYHOTO AHACTOMO3a, 1 CJIyYail HeCOCTOSATEIBHOCTH
UJIEOKOHIYUTA) U 4 MAI[ieHTaM B KOHTPOJIBHOI TPyII-
ne (B 2 cydassx — HECOCTOSTENbHOCTb MEKKHIITETHO-
r0o aHACTOMO3a, B 1 ciiyuae — mapaunsieocTOMUYeCKHii
abcuece, B 1 ciydae nogkokHas senTpans). Ilomu-
MO 9TOTO, y 2 MAI[EeHTOB KOHTPOJIBHOI IPYIIIbI UMe-
JIaCh HECOCTOSITEIBHOCTh MEKKUIIIEYHOTO AaHACTOMO3a
HOCJIE PE3EKIMK MIPSIMOi KUITKH, He TpeGoBaBIast
OIEPaTHUBHOTO BMENIATEIbCTBA (3a6PIOITMHHBII CUT-
MOPEeKTaJIbHBIN aHacToM03). OCIOKHEHMS CO CTOPO-
ubl JKKT npeobaaganu B 06enx rpyiinax, Ho B IPyIIIe
IIHT 4ywuciio naeHToB ¢ JaHHBIM BUIOM OCJIOXKHE-
HUIl 0KAa3aJI0Ch 3HAUYNTEIBHO MEHBIIINM B CPABHEHIH
€ KOHTPOJIBHOU rpytoit: 8 nanuentos/11 ocioxkue-
Huit potuB 17 nanmentos,/19 ocioxkuenunit cooTBet-
ctBerHo (p=0,04). OcHOBHYIO YacTh OCJIOKHEHUN
COCTaBIJI [IOCJIEOTIePAIIMOHHBII T1ape3 (6 nalreHToB
B rpymie ITHT u 11 B kouTpoabHoii rpyrie). sKemny-
nouHo-kunredHoe kpooreuenne (FKKK) pazsusiocs y
1 marmenTa rpynnet [THT u 4 nanuenToB KOHTPOITH-
HOIi rpymibl. B 06eunx rpyrinax ormeruiu 1o 1 geraib-
HOMY HCXOJIy B Pe3yJIbTaTe IPOrPECCUPOBAHMS CHH-
npoma nonmoprannoit Hepocratounoctu (CIIOH)
HOCJIE HECOCTOSITETBHOCTH MEKKUIIIEYHOTO AHACTOMO-
3a U pasBuBlIierocs nepuToHuTa. KosmuecTBo u
XapakTep BCeX OCJIOKHEHUT TPeICcTaBIeHbl B TabI. 3.

BoJbiioe KoTmyecTBO OCIOKHEHIIT CO CTOPOHBI
JKKT B 06eux rpymnmax BIOJHE 3aKOHOMEPHO. Bo-
HEPBBIX, XapaKTeP ONEPATUBHOIO BMENIATEIbCTBA
M0ZIPa3yMeBaJl HEIIOCPEICTBEHHOE MEXaHUIEeCKOe BO3-
nericrBue Ha opranbl JKKT. Bo-BTopbIX, BeICOKas 4yB-
CTBUTENBHOCTD cusucToit obomouru KKT « wurie-
MuM  u caabasg  KOppeJsUs  PYTUHHBIX
reMoAMHAMUYECKUX IapaMeTpoB ¢ obbemom OIIK
NPUBOIUIIA K CUTYAIUSIM, KOT/IA OPTaHbl CIIAHXHUYe-
CKOI1 30HBI [TOJ[BEPTAJIUCH TUIIOTIePhY3UN U UIIEMITH

40
35 -
30 &|
25
=
220 -
2 (=]
£15
10
5
0
TT Group Control Group
M Liver function [l Renal function
I Hemostasis [l Hemodynamics
I Breathing function

Puc. 2. Crpykrypa opranHoii aucdynknun mo mxaie SOFA na
cJIelyIolHe CyTKH N0CJIe OIePaTHBHOIO BMENIaTeIbCTBA.

Fig. 2. Organ dysfunction structure according to SOFA on the
next day after operative intervention.

ITpumevanue. /[na puc. 2 u taba. 1-4: TT/Control Group —
rpynma [ITHT /kourpoabhas; Incidence — wucso ciyyaes; Liver/
Renal/ Breathing function — ¢yHKIus TIedeny/ movek,/ AbIXaHust;
Hemostasis — remoctas; Hemodynamics — remognaaMuka.

stable routine hemodynamic parameters (MAP>60
mm Hg). The number of such ‘latent’ episodes of hy-
povolemia in the TT group amounted to 45 cases in 19
patients. Thanks to their early identification with the
aid of SVV monitoring, they were timely corrected by
infusion load. Obviously, there were similar episodes
in the control group, but they were not verified due to
absence of specific monitoring, while splanchnic per-
fusion disturbances occurring at that background
could be one of the most probable reasons for a greater
number of GIT complications. This hypothesis is sup-
ported by the organ dysfunction structure (SOFA
scale) next day after the operative intervention: in the
control group, liver dysfunctions prevailed. The rea-
son for high incidence of renal dysfunctions in the
organ dysfunction structure in both groups (9 patients
in the TT group and 11 patients in the control group),
to our opinion, is use of misbalanced solutions.

Reduction of the total quantity of complications
and lesser incidence of organ dysfunction in the TT
group can be explained similarly to GIT. An indirect
evidence of more adequate tissue perfusion and oxy-
genation in the TT group is a comparatively lower ar-
terial blood lactate at the end of operation in patients
of this group compared to control.

Pulmonary function at the end of operative in-
tervention deserves particular attention. In spite of
a relatively small difference in final infusion vol-
umes (700 ml or 2.2 ml/kg/hr), it turned out to be
enough for a significant decrease of pO,/FiO, rela-
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Ta6imua 3. KomuecTBo 1 BHIbI BHISIBJEHHbIX OCJI0KHEHHH y Ha0II01aeMbIX NAIMEHTOB.
Table 3. Quantity and Types of Detected Complications in Observed Patients.

Operative Interventions

Groups

TT Control

GIT paresis

11

Gastrointestinal hemorrhage

Anastomotic leak

Atrial fibrillation paroxysm

Unstable angina pectoris

Deep venous thrombosis of lower limbs

el S i K2
IS

ARDS

ARF

MOFS

Surgical site infection

ENIENCI N PN S U

Hydrothorax

== |

Subcutaneous eventration

\
—_

Ileal perforation

—_

Adhesive small bowel obstruction

Total

19 40

Re-laparotomy /repeated operation

Patient’s death during the first 28 postoperative days

Note. ARDS — acute respiratory distress syndrome; ARF — acute renal failure.

IIpumeuanue. Nature of Complications — xapaxrep ocnosxkuenuii; GIT paresis — napes JKKT: Gastrointestinal hemorrhage — xeony-
JOYHO-KHIIeYHOe KpoBoTeuenne; Anastomotic leak — HecocrosrenpnocTs anactomosa; Atrial fibrillation paroxysm — napokcusm ¢pu6-
pusiin ipeacepanii; Unstable angina pectoris — mecrabunbnas crenokapans; Deep venous thrombosis of lower limbs — Tpom603
riyGOKHX BeH HUKHUX KoHeurocTell; ARDS — octpbiii pecriuparophblii guctpece-cunapom; ARF — octpas moyednast HejocTaTO4HOCTD;
MOFS — CITOH; Surgical site infection — undexrus nocaeoneparponnoit pansl; Hydrothorax — rugporopaxc; Subcutaneous even-
tration — noakoxnag ssentpanust; [leal perforation — nepdoparnua noassaomuoii kumku; Adhesive small bowel obstruction — craeu-
Hag TOHKOKuIIeuHas Henpoxoaumocth; Total — Beero; Re-laparotomy/repeated operation — pesanrapoToMusi/moBTOpHast Oleparus;
Patient’s death during the first 28 postoperative days — cmepTb namuenTa B epsbie 28 CyTOK MOCJAEOTEPAIIMOHHOTO TIEPUO/IA.

Ha (hoHe CTaOUIBHBIX PYTUHHBIX MOKa3aTeIeH reMo-
munamuin (CA/[>60 mum pr. ct.). KommyecTBo Takux
«CKPBITBIX» 9MM30/10B runoBosiemun B rpynme [THT
coctaBuiio 45 cay4aeB y 19 marentoB. biarogapst nx
OTIePaTUBHOMY BBISIBJIEHHIO C TIOMOII[bIO MOHUTOPUHTA
BYO, onu ObLIM CBOEBPEMEHHO KOPPUTHUPOBAHBI
nH(GY3NOHHON Harpy3koil. O4eBUIHO, YTO B KOHT-
POJIBHOI TPYIIIle aHAJOTHMYHBbIE SMU30/bI TAK K€
UMeJIN MEeCTO, HO He BEPU(UITIPOBAINCH 13-32 OTCYT-
CTBUSI CHEeNM(PUIECKOr0 MOHUTOPUHTA U BO3HUKAB-
1mve Ha 3ToM (hoHe HAPYIIEHUS CIIAHXHIUYECKOI TIep-
dbys3un MO TOCHYKUTh OAHON u3 Haubosee
BEPOSITHBIX TIPUYUH YBEJIUYEHUST KOJTUYIECTBA OCIOK-
HeHuii co croponst opranos JKKT. [lannyto rumnoresy
MOJTBEPKAAET CTPYKTYPA OPraHHON MUCHYHKIIUH
(mkana SOFA) Ha ciexyiomnime cyTKU 1ocJie orepa-
TUBHOTO BMEIIATEIbCTBA: B KOHTPOJIBHOI IPYIITIE IIpe-
obsaganu HapyiieHus GYHKIUU T1edern. [IpudanHoi
BBICOKOW YacTOThl HapylleHWil (yHKIUHM TMOYEK B
CTPYKTYPE OPraHHON AUCHYHKIIUU B 0OEUX TPyIHax
(9 nanmenToB B Tpynme [THT u 11 B KouTpoabHOI
TPYIITiE) HaM BUANTCS UCTONb30BaHUE HecOATaHCHPO-
BaHHBIX PACTBOPOB.

B 1ieioM cHmskeHwe 06111ero KoJTNYecTBa OCTOKHe-
HUW W MEHBINENH YaCcTOThl OPTaHHOW AMCHYHKIIUN B
rpymne ITHT ob6bsacaumo anamornunbiv s JKKT
o6pazom. KocBeHHBIM TTOITBEp K ICHIEM OOJIee ajleKBaT-
HO TKaHeBOH 1epdy3nn u okcureHarmu B rpyrme [THT
CIIYSKHT CPABHUTETHHO G0JIee HU3KOE COICPIKAHIE JIAK-
Tarta apTepUaIbHOI KPOBU B KOHIIE OTIEPAIIUH Y TTAllHeH-
TOB JIAHHOI 'PYTIITBI B CDABHEHHUHU C KOHTPOJIBHOI.

Ta6mua 4. IanuenTsl ¢ mocjeonepaOHHbIME OCJI0KHE-
HusIMH coraacHo Knaccupukanuu Clavien-Dindo.

Table 4. Patients with Postoperative Complications ac-
cording to Clavien-Dindo Classification.

Level Groups
TT Control

I 4 7
11 1 2
II1a 2 5
I11b 1 1
Iva 2 4
Ivb 0 1
\% 1 1

IIpumeuanue. Level — crenenb.

tion in the control group, which evidences high sen-
sitivity of lung tissue to excessive infusion load. In
spite of minimal quantity of breathing system com-
plications within this study, this peculiarity might
be decisive in certain situations [18]. Evaluation of
severity of post-operative surgical complications ac-
cording to the Clavien-Dindo classification is
shown in table 4 [19].

Conclusion

The study results show that a targeted infusion
therapy based on SVV monitoring as the key parame-
ter allows optimizing the infusion load, which helps to
reduce the number of patients with complications and
earlier recovery of GIT functions after major surgical
interventions on GIT organs.
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OTnenbHO cTOUT 06PaTUTh BHUMaHKE Ha (hyHK-
IIUIO JIETKUX K KOHILY OIlePaTUBHOIO BMEIIaTe/bCTBA.
HecMmoTpst Ha OTHOCUTENIBHO MaJyI0 PAa3HUILY UTOTO-
BbIX 00beMoB uHdysun (700 yur wan 2,2 MI/Kr/4),
3TOr0 0KA3aJI0Ch JI0CTATOYHO JIJIs1 3HAYMMOTO CHUKe-
Hust oraomenust pO,/FiO, B KOHTPOJIBHOU TPYyTIIIE,
YTO CBUJIETEJNBCTBYET O BLICOKON YyBCTBUTEJNBbHOCTU
JIETOYHOI TKaHU K U30BITOYHOI UH(Y3UOHHON
Harpyske. HecMoTpss Ha MUHUMAaJIbHOE KOJUYECTBO
OCJIOKHEHUI CO CTOPOHBI ABIXaTeJbHON CUCTEMbl B
paMKax JaHHOTO UCCIIE0BAHMUS, TAHHAST 0COOEHHOCTD
MOJKET UMEeTb pellialolee 3HayeHne B Olpe/ie/IeHHbIX
curyarnusx [18]. Ouenka Ts5KeCcTH 1OCIe0nepanon-
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3akiaoyeHue

PesynbraThl uccieoBanus Mo3BOJISTIOT CAETATh
BBIBOJI O TOM, UTO IleJIeHANPaBIeHHass HHPY3UOHHAS
Tepanusi, ocHoBanHast Ha Mmouutopunre BYO B kaue-
CTBe KJIIOUEBOTO MAPaMeTPa, TI03BOJISIET O TUMU3UPO-
BaTh MH(MY3UOHHYIO HATPY3KY, 4TO CIIOCOOCTBYET CHU-
JKEHUIO KOJIMYECTBA TAIIMEHTOB € OCJIOKHEHUSIMU 1
Gosee pamHemy BoccraHoiaennio dyukiuii KKT
nocjie GOJIBIINX XUPYPrUYECKUX BMEINIATETHCTB HA
opranax ;KKT.
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