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Ilesb uccaenoBanust: yaydlieHne pesyibraToB XUPYPruuecKoro JeueH s TalMeHToB ¢ 9KCTPEHHOH abioMu-
HAJILHOII 1aTOJIOTHEN TyTeM BbIOOpA TAKTUKU TIE€PUOIIEPAIIMOHHON NH(PY3MOHHON Teparuu, ONTUMAIbHON st
MOCJIEOTIEPAIIMOHHOTO BOCCTAHOBJICHNS (DYHKIIMY KUIIEYHUKA.

Marepuasisi u MeToabl. ObceoBamm 52 manuenta (28 My;KInHbI, 24 JKeHIINHbI, CPEAHUH Bo3pacT 57,5+14 jeT)
XUPYPrUYeCcKOro npoduisi, KOTOPbIM ObLIM BBIIOJHEHbI Pa3INUHbIe 9KCTPEHHbIE a0JOMUHAJIbHbIE BMEIIATE/bCTBA.
[ManmenToB paszesnim Ha 2 rpyiibl. VcesenoBanue pociieKTHBHOE, TPUHAJIEKHOCTD K TPYIITE OMPe/Ie/IsiIA METOI0M
pampomusarii. B 1-it rpymime (n=29) a1 mepronepannonHoil HHGY3UOHHON TEPATTNU UCTIOIb30BAIN COATAHCHPO-
BaHHbIE HOHHbIE PACTBOPBL. Bo 2-ii rpyie (7=23) cOHanaHCUpOBaHHbIE HOHHbIE PACTBOPbI COYETAIH C CAHTETHIECKUMU
koJutongamu. O6beM 1HGY3MOHHOIT Teparuy BO BpeMsl Ollepallii coCTaBul B cpeateM 2359 mut. J[jist onpeeneHust
(yHKIIM KUIIIeYHNKA B OCJIE0NEPAIIMOHHOM TIEPUO/IE TPOBOINIIN KOMILJIEKCHYIO IMHAMUYECKYIO OIEHKY COCTOSTHUST
skenypouno-kuiedHoro tpakta (JKKT), Bkimouaroriyio B cebst (pusukasibHoe 00c/1e10BaHKe, n3MepeHne BHY TPHOPIOLIT-
Horo aasienust (BB/1) v yisTrpasByKoByI0 BU3YaTU3alMIO COCTOSTHUS KUIIEYHOM CTEHKH, a TaKyKe IMHAMUKY BCACHI-
Batoleil GyHKIMKM KUIIEYHUKA; Ja00PaTOPHBI MOHUTOPUHI OOMIENPUHATHIX TTapameTpoB. CTeneHb KUIeYHON
HEIOCTATOYHOCTH B TTOCTIEOTIEPAITMOHHOM TIePHOJIe OTIPe/IeIsIT Ha OCHOBAHUN Pe3yJIbTaToB orleHKH coctosams JKKT,
pexkomenzaiuii HarmoHaapHOTo pyKOBOJICTBA 110 TIAPEHTEPATBHOMY 1 MHTEPATIBHOMY MUTAHUIO.

Pesyabrarel. Mesxy 06beMOM IEpHOTIEPAIIMOHHOI NH(DY3MOHHON Tepanuu 1 CTajueil nocjaeonepannoHHol
KHUIIETHON HEeJIOCTATOYHOCTH BBISIBUJIN CUJIbHYIO 3HAUNMYT0 Koppessnuio (r=1,000, p=0,01).

3akmouyenue. [Ipy BHITIONIHEHNN SKCTPEHHBIX XUPYPTHUECKUX BMEIIATETHCTB 00bEM HHTPAOTIEPAIIMOHHON WH-
(bysuroHHOII Tepary OKa3bIBAJ MPSIMOE BIUSIHIE Ha [T0CIe0TepaiMoHHy 0 yHKIUIO KuiledHnKa. OnTUMHU3aIus 1
MpUMeHeHe IeJIeHAPaBIeHHON KOPPUTHPYIOIIEH nHMY3UOHHO Teparuy B IepUOTIEPAIMOHHOM MIEPUO/Ie TIPUBO-
JAT K GoJiee paHHEMY PaspelieHu o TOCIe0IePAllMOHHON KUIIEYHON HEJ0CTATOUHOCTH.

Kntouegvie cnosa: sxcmpennas ab0OMUHAILHAS XUPYP2UsL; UHDYSUOHHAS MePanist; NOCIeONePauUoHblIl nape3
KUWEUHUKA; CUHOPOM KUMLEUHOU HeDOCMAMOUHOCU; HYMPUOPIOwHOe 0a6IeHUe; YIbMPA3BYKOBAS GUYANUIAUUSL CO-
CMOSIHUS KUWLEUHOU CMEHKU

Purpose: improvement of the results of operative treatment in patients with emergency abdominal pathology
by selecting the tactics of perioperative infusion therapy that would be optimum for postoperative bowel function
recovery.

Materials and methods. 52 surgical patients (28 men, 24 women, mean age 57.5+14 years) subjected to various
emergency abdominal surgeries were studied. The patients were split into 2 groups. It was a prospective study; group
affiliation was determined by randomization. In group 1 (n=29), balanced ionic solutions were used for perioperative
infusion therapy. In group 2 (n=23), balanced ionic solutions were combined with synthetic colloids. The infusion
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therapy volume during operation was 2359 ml on average. To determine the bowel function during the postoperative
period, comprehensive dynamic assessment of the gastrointestinal tract (GIT) status was undertaken, which included
physical examination, intra-abdominal pressure (IAP) measurement, and ultrasound visualization of the intestinal
wall condition; the dynamics of intestinal absorptive function and common laboratory tests were monitored. The
level of intestinal failure during the postoperative period was determined based on assessment of the GIT condition
and recommendations of the National Guidelines for Parenteral and Enteral Nutrition.

Results. A strong significant correlation (=1.000, P=0.01) between the volume of perioperative infusion therapy
and the stage of postoperative intestinal failure was established.

Conclusion. During performance of emergency surgeries, the volume of intra-operative infusion therapy rendered
a direct influence on the postoperative bowel function. Optimization and application of a targeted corrective infusion
therapy during the perioperative period promote earlier resolution of postoperative intestinal failure.

Keywords: emergency abdominal surgery; infusion therapy; postoperative intestinal paralysis; intestinal failure
syndrome; intra-abdominal pressure; ultrasound visualization of intestinal wall condition
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BBenenue

OHOI 13 BasKHENITNX TIPOGIIEM PAHHETO TTOCJIe-
OTIEPAIIMOHHOTO MePHOia TPpU abIOMUHATIBHBIX OTle-
panusax gBisiercs npopuaakTuKa CUHAPOMA KUIIIey-
HOUM HEJIOCTATOYHOCTH U BOCCTAHOBJIEHUE (DYHKIINU
skemynouno-kuirednoro Tpakrta (JKKT) [1, 2]. Oco-
OEHHO aKTyaJIbHOI1 IPo6JIeMa CTAHOBUTCS IIPU BBIIIOJI-
HEHUHU 9KCTPEHHBIX a0[OMIUHATIBHBIX BMEIIATEIbCTB,
KOT/[a COCTOSIBIIAsICST KatacTpoda B OPIONIHO# 10JI0-
CTU OTPHUIATEJBbHO CKa3blBAETCI HA COCTOSHUU
KUIIEYHOU CTEHKH, U Pa3BUTHE TTOCTIEOTIEPAIMOHHOTO
napesa pacileHUBaeTCd Kak 3aKOHOMepHas 3alUTHASA
peakiyss CKOMIIPOMETUPOBAHHOTO KHUIIEYHUKA Ha
Oreparuonnyio TpaBmy [3—35].

IlocneonepalinoOHHBI  CUHAPOM  KUIIEUYHOU
nepocratounoct (CKH) MoxkHO onpezsesnnTs Kak
3HAUYMTENbHOE YTHETEHUEe TOJbKO MOTOPHO-IBaKya-
TOPHON (PYHKIMY WU B COUETAHUM C HApyHIeHHEeM
HepeBapuBaloIleil 1 BCachIBaTeJIbHOI CIIOCOOHOCTH
TOHKOM KKK [6—8].

Benymumu 3Benbsamu B nartorenese CKH
SABJISIOTCS] PA3BUBAIONTNECS KPUTHYECKUE HAPYIIEHUS
BOJIHO-2JIEKTPOJIUTHOTO GajlaHca, IUPKYJISATOPHAS
TUTIOKCHSI KUIIEYHON CTEHKH, AUCHOAKTEPHO3 C TIPO-
KCHUMaJIbHOI MUKPOOHOI KOJIOHM3AIMell KUIIeYHUKa,
3HAUUTEJIbHOE HApYIIeHNe aHTUOKCUIAHTHOH 3a1Iu-
ThI, MECTHOTO UIMMYHUTETA 1 OGapbepHOil (hyHKI[HEI
CIM3UCTOM, PeHOMEH IIporpeccupyioiieil «bakrepu-
ampHoi Tpanciaokaiuuy [3—-5]. Takxxke CKH compo-
BOXK/IA€TCA U3MEHEHUSAMH KHCJIOTHO-OCHOBHOTO
COCTOSIHMSI, KOTOPBIE CBSI3aHBI C IEIOHUPOBAHUEM U
Horepeii sJeKTPoanTOB, GUKapOOHATOB, aHADPOOHBIM
[JIMKOJIN30M, HOBBIIIEHHBIM 00PA30BAHUEM OpraHiye-
CKHX U HEOPTAaHUYECKUX KUCJIOT [6, 9].

Onna 13 TJIaBHBIX IPUYUH PA3BUTHSA JTaHHOTO
COCTOIHUS — HeaJleKBaTHAsd MH(Y3UOHHAS Tepanus
B MHTpa- U 1ocJjeoneparnonHom nepuoge [10, 11].
M3BectHO, 4yTO MHY3Ks O0ABIIIX 0OEMOB KUIKO-
CTH MOKET yCYTyOJISITh BUCIIEPATIBHBII OTEK UIEMU-
3UPOBAHHOTO KWIIeyHWKa. HeMoTuBUpOBaHHOE
nepejquBanve WHQY3MOHHBIX Cpejl NPUBOAUT K
MOBPEXKICHUIO dHIOTETUATBHOTO ITTUKOKAJINKCA 32
CYeT BBbIJIeJIEHUS TIPe/ICEPIHOTO HATpUii-ypeTuye-

Introduction

The most important problem of the early post-
operative period of abdominal surgeries is prophylaxis
of intestinal failure syndrome and gastrointestinal
tract (GIT) function recovery [ 1, 2]. The problem be-
comes especially relevant in case of emergency abdom-
inal surgeries when a catastrophe occurred in the
abdominal cavity affects adversely the intestinal wall
condition and postoperative paralysis development is
considered a regular defense reaction of compromised
bowels to an operational injury [3—5].

The postoperative intestinal failure syndrome
(IFS) is defined as considerable suppression of the
motor-evacuation function, alone or combined with
alteration of the small bowel digestive and food intake
capability [6-8].

In TFS pathogenesis, the leading elements are de-
veloping critical water and electrolyte imbalance, cir-
culatory hypoxia of the bowel wall, dysbacteriosis with
proximal microbial colonization of bowels, severe dis-
order of antioxidant defense, tissue immunity and bar-
rier function of mucous membranes, the phenomenon
of progressing «bacterial translocation» [3—5]. Also,
IFS is accompanied by changes in the acid-base balance,
which are connected with deposition and loss of elec-
trolytes, bicarbonates, anaerobic glycolysis, enhanced
production of organic and inorganic acids [6, 9].

One of the main reasons why this condition de-
velops includes an inadequate infusion therapy during
the intra- and postoperative period [10, 11]. Tt is
known that infusion of large volumes of liquid might
aggravate visceral edema of ischemic bowels. Unwar-
ranted transfusion of infusion media entails endothelial
glycocalyx damage due to release of atrial natriuretic
peptide and subsequent organ dysfunction [11].

At the same time, insufficient infusion aggra-
vates splanchnic ischemia. It is known that even mild
intraoperative hypovolemia might promote distur-
bance of capillary perfusion in the walls of bowels and
stomach [13, 14].

Hence, an adequate infusion therapy during the
perioperative period is one of the main aids for the
treatment and prophylaxis of postoperative IFS.
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CKOTO MeNTua U K MOoCJeAyIolleil OPTaHHOMN J¥c-
bynkium [12].

B 10 ke Bpems, HepocTaTouHast UHOY3US yCy-
ry6JisieT CITaHXHUYEeCKyTo uiieMuio. I3BecTHo, 4To
Jajke JIeTKash WHTPAONEPAIMOHHAS TUIOBOJIEMUS
MOKET CocOOCTBOBATH HAPYIIEHUIO KATMIIAPHOI
nepdy3un B CTeHKaX KulleuHnka u xexyaka [13, 14].

Takum o6pasom, ajekBaTHas WHGDY3UOHHASA
Tepanus B MEPUONEPAMOHHOM IE€PHOJe SIBJISETCS
OJTHVIM W3 TJIABHBIX CPEICTB JIEYeHUs 1 TPODUIAKTH-
ku rocaeoreparmonHoro CKH.

B macrosiee Bpemsi HaMeTHJIACh YCTOWYMBAs
MUPOBast TEHJEHIM K MepcoHnbUKaIIY Iiepuorepa-
1roHoi nHdysnonHoit Tepamuu. [losgsiaenue ua poc-
CUICKOM PhIHKE COATAHCUPOBAHHBIX HOHHBIX PACTBO-
POB U I'HIPOKCUITUIIKPAXMAJIOB HECKOJIBKO PACIIIUPUIIO
BO3MOKHOCTH BBIOOPA MH(Y3UOHHBIX CPE/I, OJHAKO HE
PELIIIO CUTyaLio B neioM [ 15]. Beribop onruManbHoi
CTpaTeruy BOJIEMUYECKON OIePAIMOHHOI Teparuu /10
CUX TIOD SIBJIIETCSI TIPEJIMETOM JiucKyccutii [16].

[lenb uccienoBanms — yrydilieHre pe3yJIbTaToB
XUPYPrUYECKOTO JIEUEHUsT TAIIUEHTOB ¢ AKCTPEHHOI
abIOMUHAIBHOMN MATOJIOTHEN TTyTeM BHIOOPA TAKTUKI
HePUOTIePAIIMOHHON UH(Y3NOHHON Tepanuu, ONTH-
MaJIbHOI JIJIs1 TIOCJIE0TIEPAIIMOHHOTO BOCCTAHOBJIEHUST
(YHKIIUN KUITEYHUKA.

MaTepI/IaJI N METO/1bl

C 2014 no 2016 r. Ha kIMHUYECKOI Gase kadenpbl
AHECTe3NOJIOTNHU ¥ PEAHUMATOIOTHH MEIUIINHCKOTO HHCTH-
tyra PY/ITH B TKB Ne 64 o6cnenosanu 52 naiueHTa ¢ KJiu-
aryecknM crtatycom 1o ASA I-111 E B Bospacre ot 31 10 82
Jer (cpeaHuit Bospact 57,5%7,5 jier), KOTOPbIM ObLIN Bbl-
MOJIHEHbI 9KCTPEHHbIE abJOMUHAIBHBIC BMEIIATEIbCTBA 10
noBoy tiepdopatushoii s13861 JKKT, 06cTpyKTHBHOI OT1y-
XOJI CATMOBU/IHOH 1 TOJICTOW KUIIKH, alleHANKYISIPHOTO
abcriecca, TpPaBMBbI JKETIHBIX TIPOTOKOB.

ITpomomkureabiocTs  omeparuu — ot 50 g0 205
MuHYT (cpemHee BpeMs — 126+24 mun).

[lo onepanuu MPU3HAKY THIIOBOJIEMHUH PA3IHMIHOTO
reHesa ormevanan y 14 marmumentos (26,9 %). InTpaonepa-
MOHHas KpoBonoTeps He npesbimana 700 Mo O6beM uH-
(hy3noHHOIT Tepamuy BO BpeMsl OIEpalliil COCTaBHJ B
cpemreM 2359 mur. Tlocsie 3aBepiieHust JIeYeHUsT BCE Talli-
€HTBI M3 OT/EJIEHNs peaHNMaIni ObLIN TI€PEBEIEHDBI B X1~
PYypruvecKkue OT/eJIeHNSI.

B ucciesoBanme He BKIIOYAIH TTAIMEHTOB € KOATYJIO-
TATUSIMU, BBIPAKEHHOM TTOYeYHOI 1 TIeYeHOUHOH NChyHK-
e, a Takke 1ocJe pesaapoTOMUI, BBITTOJHEHHBIX 110
TTOBOJIY HECOCTOSITEIbHOCTH KHUIIIEYHBIX AaHACTOMO30B.

ITockombKy yHIBEPCATBHBIX TPOTOKOJIOB BOJIEMUYECKOIT
VHTPAOIIEPAIIMOHHON Tepaly He CYIIECTBYET, B HACTOSIIIEM
VICCITE/IOBAHUN MCIIOIb30BAIN peKoMeHamu EBporneiickoro
0OIIIECTBA AHECTE3HOJIOTOB 110 IPUMEHEHHIO COATAHCHPOBAH-
HBIX PACTBOPOB KPUCTALTIONIOB U/ VUM KOJIJIOUIOB C TIEJIBIO
CTAOMITM3AIIN TeMOJMHAMUKI JJIs ONITUMU3AI[HN JIOCTaBKH
KHCJIOPO/IA BO BPEMsI OIIEPATHBHOTO BMEIIATETbCTBA.

[TanimenToB pasgesnnan Ha 2 Tpynmsl. Vccrenosanne
MIPOCIIEKTUBHOE, TPUHA/IIEKHOCTD K TPYIIIIE OIPe/IesIIH
METO/IOM paHZoMu3aIuu (MeTo/ Bhi60pa KOHBEPTOR).

B 1-1i rpymime (n=29) nta mepronepaninoHHol nHQY-
3MOHHOI Tepanuy WCHOJb30BaIN  COAIAHCUPOBAHHBIE

Currently, a stable global trend towards personi-
fication of perioperative infusion therapy has emerged.
Appearance of balanced ionic solutions and hydroxi-
ethyl starches in the Russian market has somewhat ex-
panded the opportunities for choosing the infusion
media, but have not addressed the situation in general
[15]. Selection of the optimal strategy of volemic op-
erational therapy is still under discussion [16].

Our study was aimed at improving the results of
surgeries of patients with emergency abdominal
pathologies through selection of the tactics of periop-
erative infusion therapy that would be optimal for
postoperative bowel function recovery.

Materials and Methods

Since 2014 through 2016, 52 patients aged 31 to 82
years (the mean age was 57.5+7.5 years) were studied at the
clinical facilities of the Anesthesiology and Critical Care
Chamber of the Medical Institute of the Peoples’ Friendship
University of Russia — City Clinical Hospital No. 64. By
clinical status, patients possessed I-III by ASA and experi-
enced emergency abdominal surgeries for GIT ruptured
ulcer, obstructive tumor of sigmoid and large bowel, appen-
dicular abscess, and biliary ducts injuries.

The operation lasted for 50 to 205 minutes (the mean
time was 12624 min).

Prior to surgery, signs of hypovolemia of different gen-
esis were noted in 14 patients (26.9%). The intra-operative
blood loss did not exceed 700 ml. The intraoperative infu-
sion therapy volume amounted to 2359 ml on average. At
the end of treatment, all patients were moved from the crit-
ical care unit to departments of surgery.

The study did not include patients with coagu-
lopathies, severe renal and hepatic dysfunction, also after re-
laparotomies performed for intestinal anastomic dehiscence.

Since there are no universal volemic intra-operative
therapy protocols, in this study, the recommendations of the
European Society of Anesthesiology concerning application
of balanced solutions of crystalloids and/or colloids to
achieve stable hemodynamics and optimize oxygen supply
during surgery.

Patients were split into 2 groups. It was a prospective
study; group affiliation was determined by randomization
(the method of choosing envelopes).

In group 1 (n=29), balanced ionic solutions were used
for perioperative infusion therapy. The volume of infusion
therapy during surgery was 2489 ml on average.

In group 2 (n=23), balanced ionic solutions were com-
bined with synthetic colloids (500 ml of 6% hydroxiethyl
starch 130/0.4). The volume of infusion therapy during sur-
gery was 2195 ml on average.

The groups were comparable in terms of diagnoses, co-
morbidity and gender differences (table. 1, fig. 1). There
were no lethal outcomes in the study groups.

Within the study, during the perioperative period,
comprehensive dynamic assessment of the GIT status was
carried out, which included physical examination, ausculta-
tory assessment of vermicular motion, intra-abdominal pres-
sure measurement and ultrasound visualization of bowels
condition, dynamics of the intestinal absorptive function
based on the quantity of indigested enteral formula, labora-
tory monitoring, infusion therapy volume and quality, intra-
operative and bedside monitoring of vital functions.
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Ta6imua 1. ConyTcTByIomas TepaneBTuuecKas naTo/iorus (KOMOPOUAHOCTb) y 00C/IeI0BaHHbIX NAIMEHTOB.
Table 1. Concomitant therapeutic pathology (comorbidity) of study patients.

Indices, n (%)

Values of indices in groups

Group 1, n=29 Group 2, n=23
Men 16 (55.17) 12 (52.17)
Women 13 (144.83) 11 (47.82)
IHD, PICS 1 1
IHD, CHF 1 1
THD, type IT diabetes mellitus 1 1
IHD, ACVE consequences 1 0
Total 4(13.79) 3 (13.04)

Note. P>0.05 — no reliable difference between the groups was found.
Ipumeuanne. /{na tabu. 1, 3: Indices — mokasarenu; Values of ... in groups — 3Hauenus ... B rpynnax; Men — mykunts; Women —
skenmunnl; IHD, PICS — UBC, IIMKC; CHF — XCH; type IT diabetes mellitus — caxapubiii guaber 2 Tuna; ACVE consequences —

nocaeactsusa OHMK; Total — Bcero.

noHnbie pacTBopbl. O6beM HHDY3HOH-
HOI TepaImu Bo BpeMsI OTIepaIii coCTa-
BUJI B cpejiieM 2489 mut.

Bo 2-ii rpynne (n=23) cbanancu-
POBaHHbIE HOHHBIE PACTBOPBI COUETAIIH C
CHHTETHYeCKUME KostonmaMu (500 Mt
6% ruppoxcustuikpaxmana 130/0,4).
O6bem nH(Y3UOHHOIT TepaIU BO BPeMst
oTiepariuy COCTaBUI B cpeareM 2195 mir.

Ipynmbl GbIIM COMOCTABUMBI 1O
JIMArHO3aM, HAJIMYUI0 KOMOPOUIAHOCTH,
BO3PACTHBIM M T€HEPHBIM Pa3IUIHAM
(tabu. 1, puc. 1). JleraabHbIX HCXOJ0B B
IpyIax HCCJAe0BaHus He ObLIO.

B pamkax mccienoBaHus B Ie-
PHOIEPAINOHHOM HePHOJie TPOBOANIII
KOMIIJIEKCHYIO INHAMUYIECKYIO OIIEHKY
cocrostiust JKKT, Britouaronyio B cebst
(usnkanbHoe 06cseI0BaHNE, AYCKYIb-
TATUBHYIO OIIEHKY MEPUCTATBTHKH, U3-

Group 1, n=29

M GIT perforation
I Peritoneal adhesions
I Neoplasm

Group 2, n=23

. Internal injuries
M Peritonitis

MepeHHe BHYTPUOPIONTHOTO AABJICHUST 1
VJIBTPA3BYKOBYIO BH3YaTH3aIUIO CO-
CTOSTHUST KUIIEYHUKA, TMHAMIKY BCa-
cpiBatoneil GyHKINHM KUIIEYHUKA 110
KOJIMYECTBY HEYCBOCHHOTO 00beMITa-
SHTEpPATbHON cMecH, JabopaTOPHBIN
MOHUTOPUHT, 00beM U Ka4ecTBO MH(Y-
3MOHHOI Tepanuy, NHTPAOIIEPAIIFOH-
HBIIl U IPUKPOBATHBII MOHUTOPUHT *KM3HEHHO-BAKHBIX
GyHKINH.

CrereHb KUIIEYHON HEJJOCTATOYHOCTH B TIOCJIE0TIepa-
IINOHHOM TIePHO/ie OIPEIEATN Ha OCHOBAHUN KJIMHHIYE-
CKMX TIPU3HAKOB mNapes3a kKuiieynuka [17], mokaszaresneit
BHYTpUGPIONIHOTO faietst [ 18], pe3yasratoB yibrpassy-
KOBOTO MeTOJla BH3YAJIU3AIMH COCTOSHHS KUIIEYHOM
crenku 1o metozpuke JI. H. Kakaysimnoii ¢ coast. [19], peko-
Mengaiuii HanmonanipHOTro pyKoBoJICTBA 10 apeHTepasIb-
HOMY U MHTepaJbHOMY nutanuio [20].

Craructudeckyio 06paGoTKy AAHHBIX BBITTOJHSIIN C
romotiiio iporpammbl SPSS Statistics. Onpesessiin cBoii-
CTBa MEPEMEHHBIX W UX KOPPEJSIIHOHHBIE 3aBUCMOCTH,
WCTIOIB3Y S KOPPeINOHHbIN aHanu3 (xoppessnnn [Tup-
cona u Crimpmana).

Pe3ybTaThl 1 00CYKAEHHE

Me:xay 06beMoM nH(GY3UOHHOI Tepaliy U cTe-
MEeHbIO KUIEYHON HeJOCTATOUHOCTH BBISIBUJIA CUJIb-

Puc. 1. Pacnpenenenue namyeHToB HCCIeAyeMbIX TPYII IO THATHO3aM.

Fig. 1. Distribution of groups of patients by diagnoses.

Ipumevanue. Group — rpynmna; GIT perforation —tiepdoparust JKKT, Peritoneal adhe-
sions — craeunast Gose3np Kumeannka; Neoplasm — nopoo6paszosanue; Internal injuries —
MIOBPEJK/IeHIe BHYTPEHHUX opraHoB; Peritonitis — nepuronur.

The level of intestinal failure during the postoperative
period was determined based on clinical signs of bowels
paralysis [17], intra-abdominal pressure measurements [ 18],
findings of ultrasound visualization of the intestinal wall
condition according to L. N. Kakaulina et al. [19], recom-
mendations of the National Guidelines for Parenteral and
Enteral Nutrition [20].

Statistic data processing was performed using SPSS
Statistics. Features of variables and their correlation de-
pendencies were determined through correlation analysis
(Pearson and Spearman correlations).

Results and Discussion

A strong statistically significant correlation
(r=1.000, P=0.01) between the volume of periopera-
tive infusion therapy and the stage of postoperative
intestinal failure was established.

During day 1 (fig. 2) and subsequent two days,
most patients in both groups showed intestinal failure
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Puc. 2. B3anMoces3b 06beMa HHTPaoNepauoHHOi HHPY3HOH-
HOU Tepanuy ¥ CTeNeH! KHIIeYHOI HeIOCTATOYHOCTH B 1-€ CyTKH
MOCJIEONEePANOHHOTO TIEPHO/IA.

Fig. 2. Relationship between the intraoperative infusion therapy
volume and intestinal failure severity on postoperative day 1.
IIpumeyanue. Intestinal failure severity — crenenn kumredHoii re-
JOCTATOYHOCTH.

HYIO CTATUCTUYECKU 3HAYMMYIO KOPPEJSIHOHHYIO
cea3b (=1,000, p=0,01).

VY GoapIMHCTBA MAeHTOB 00eux rpynn B 1-e
(puc. 2) u nocJieryionue JiBoe CyTOK HE3ABUCUMO OT
obbemMa MHTPaoIepalMOHHON NH(Y3UOHHON Tepaliiu
HaOJIIOIaTTH 3-10 CTETEHb KUIIEYHOI HEJIOCTATOYHOCTH
(tabJ1. 2). ToabKo K 4-M CyTKaM OTMeYasii PU3HAKN
BOCCTAHOBJIEHH KMIIeYHON pyukmy (Tadu. 2).

Wssectho, uto CKH — MmHorodakTopHbIil cuH-
npom. Haubosee snaurmblie NporHoctudeckue (hakro-
pot posiBnenus CHK omnpenesnuim ¢ momoIbio Kop-
PEJIAIMOHHOTO AaHAJIH3A.

BoisgBuin cuiibHYI0 3HAUUMYIO KOPPEJISIMOH-
HYIO CBA3b CTEMEHU MOCTICONePAITNOHHON KUIIeYHON
HEIOCTATOYHOCTH C TAKUMU ITOKA3aTeJIIMU, KaK: Ja-
MeTp rpocsera ToHkou kuniku (7=0,931), Tonmnmna
kuieunoii creuku (r=0,940, puc. 3), ypoBeHb BHYT-
pubpromroro gasienus (r=0,998, p=0,01).

Puc. 3. VaprpasBykoBas BU3yaau3alnusl TOJNIMHBI KUIMIEYHOI
CTEHKH, BBINOJHEHHAs] BDAYOM-PEaHUMATOJIOTOM y MOCTEJH Ta-
HHEeHTA.

Fig. 3. Ultrasound visualization of intestinal wall thickness per-
formed by a critical care physician at a bedside.

of level 3 (table. 2). Signs of bowel function recovery
were observed by day 4 only (table 2).

It is known that IFS is a multifactorial syndrome.
Most significant prognostic factors of IFS manifesta-
tion were determined by correlation analysis.

A strong significant correlation was found be-
tween the level of postoperative intestinal failure level
and such parameters as lumen diameter of small bowel
(7=0.931), intestinal wall thickness (7=0.940, fig. 3),
intra-abdominal pressure (=0.998, P=0.01).

The intra-abdominal pressure as the parameter
with the highest 7 compared to other parameters was
considered a prognostic index for the postoperative in-
testinal failure dynamics and used to determine the
tactics of perioperative volemic therapy.

In group 2, a middle statistically significant cor-
relation was found between the intraoperative infu-
sion volume and intra-abdominal pressure (=0.417).

The diagram in fig. 1 shows the effect of infusion
therapy volume on intra-abdominal pressure; data
vividly demonstrates that both excessive and insuffi-
cient infusion load results in increased intra-abdomi-
nal pressure on postoperative day 1 (fig. 4)

Investigation of the influence of infusion therapy
quality on the intestinal failure level discovered that

Ta6auua2. BeipaskeHHOCTh KUIIEYHO HEJOCTATOYHOCTH B PAHHEM IIOCJIEONEPALHOHHOM IEPHOJIE Y 00CTIET0BAHHBIX

ManueHToB.

Table 2. Intestinal failure severity during early postoperative period in patients.

Indices Values of indices on the day of study

Day 1 2 3 4 5 6 7

IFS 2.94+0.21*%  2.73£0.57* 2.35£0.82*%  2.04+0.79 1.67+0.63 1.45%0.64 1.21+0.72
Small bowel diameter, cm 5.23%0.82 4.76+0.63 4.53%0.69 4.42+0.84  4.05+0.72 3.71£0.69 3.63+0.68
Small bowel wall thickness, mm ~ 4.44+0.56  3.92+0.54 3.51£0.63  3.67+0.58  3.44+0.59 3.19+0.64  3.03+0.872
IAP, cm HyO 20.07+£2.38  18.88+2.60 17.01£2.72 1598+2.43 14.63£2.62 12.94+2.52 11.19£2.52

Note. IFS — Intestinal Failure Severity. * — reliability of difference compared to days 5-7 at P<0.05
ITpumeuanue. On the day of study — Ha nenp nccnenosanus. st tabu. 2, 3: Day — cytku; IFS — crenens CKH; Small bowel wall thick-
ness — ToJIIMHA cTeHKU TOHKO# Kuiiku; IAP — BB/I; Small bowel diameter — quamerp TOHKON KMIIKK. * — JOCTOBEPHOCTD Pa3JIYMii

1o cpaBHenunio 5—7 cyrkamu ripu p<0,05.
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YpoBeHb BHYTPUOPIOITHOTO JaBJICHUS, UMEIOIIHIA
HarGOIIbIIIee 3HAUECHHUE 7' TI0 CPABHEHUIO C IPYTUMH MOKa-
3aTeJIIMU, PACCMATPUBAJIN KaK IIPOTHOCTUYECKU TTOKa-
3aTesIb IMHAMUKHU TI0CIe0IePAIlMOHHON KUILIEYHOH HeJl0-
CTaTOYHOCTU U MCIIOJIb30BAJIN €O IS OlIpe/leIeHus
TaKTUKH TI€PUOTIEPAIIMOHHOM BOJIEMUYECKON TePaIii.

Bo 2-i1 rpyiirie BbIABUIIM CTAaTUCTUYECKY 3HAYM-
MYIO KOPPEJISAIMOHHYIO CBSA3b CPEIHEN CHUIIbI MEKILY
06bEMOM MHTPAOTIEPAIIMOHHON HH(PY3UU U YPOBHEM
BHyTpubpomHoro gasienus (r=0,417).

Ipaduk, geMoHCTPUPYIONHIT BiaUsiHUE 00beMa
uH()Y3UOHHON Teparu Ha YPOBEHb BHY TPUOPIOIITHO-
IO JIaBJICHUS, HATJISI/IHO TIOKA3bIBAET, YTO KaK U30bI-
TOYHBIN, TAK U HEJOCTATOUHBIN 00beM UH(DY3MOHHON
Harpysku, npuBoauT K yBenmdenuio BB/ B 1-e
rocJjieonepalonubie CyTKH (puc. 4)

[Tpu uccienoBanum BAUAHUA KadyecTBa UHPY-
3MOHHOI Tepanuu Ha crerienb KH ycranosusu, uyto
BKJIIOYeHNE B NH(DY3UIO pacTBOPa I'MAPOKCUITUIKPAX-
MaJia TPeThero MoKoJeHus (2-s rpyrina nanueHToB)
cHmKaeT obIuil 06beM HeoOOXOAUMON HHTpaoepa-
IIMOHHOM KPOBOIIOTEPU M BBIPAKEHHOCTDH BJIUSHUSA
MHQY3UOHHON Tepanuy Ha COCTOSHUE KUIIEYHMKA
(tab. 3). IIpu 5TOM ypoBeHb aMIIa3bl ChIBOPOTKH
KPOBHU ObLI B mpejesnax peepeHTHbIX 3HaYeHWil B
o6enx rpymnmnax. [Toydwi 10cToBEpHbBIE CTATHCTIYE-
CKMe Pasyinyug 110 YPOBHIO OCMOJIIPHOCTH KPOBU Y
naiueHToB B AByX rpynnax: 281,7+10,1 (1-a rpymma)
n 289,34+6,34 (2-s rpynma), p=0,014.

O/HaKo J0CTOBEPHBIX PA3/IMUUil MEXK/LY TT0Ka3a-
TeJIAMU, XapaKTePU3YIOMIUMU CTelleHb BBIPAsKEHHOCTH
CKH, y maniuenTos 1-ii u 2-it rpymi He BoisiBun. Bos-
MOJKHO, HEOOJIBIIOE KOJMYECTBO TAIMEHTOB B IPYII-
ax BBIGOPKHU HE TI03BOJIIIIO TIOJYYUTh CTATUCTUYECKI
JIOCTOBEPHbBIE PA3JINYUSL.

[Tostyuennbie pe3yabTaTbl HOATBEPAKAAIOT M0JI0-
JKEHWE O BIUAHUY 00beMa 1 KauecTBa MH(Y3MOHHOT
Tepanuy Ha COCTOSIHUE KUIIEYHON CTeHKHU U I103BO-
JIAIOT UCII0JIb30BATh JAHHYIO 3aBUCUMOCTD LIS OTIpe-
JeJIEHUsT ONITUMAIBHOTO 06beMa nH(Yy3uH B iepuorie-
pPaIMOHHOM TIepuojie. 3aBUCUMOCTDb BbIPAKEHHOCTH
[OCJICONIEPAIIMOHHOTO CHH/IPOMA KUIIIEYHO HeJI0CTa-
TOYHOCTH OT 0ObeMa TIEPUOTIEPAITMOHHON MH(DY3HOH-
HOI Tepalny CTaTUCTUYECKU JIOCTOBEPHA.

Crernenb BBIPA)KEHHOCTU KUIIEYHON HepocTa-
TOYHOCTH OIPEJEIISIETCSI IO BEJIMYMHE BHYTPUOPIOLI-

0.80 1

~1
L

g/min

usion ml/k

Z 0.60 1

Inf

0.50 7

14.00 16.00 18.00 20,00 22,00 24.00

Intra-abdominal pressure, cm H,0

Puc. 4. Bausinue o0beMa UHTPAONEPAIMOHHONH HH(PY3HOHHOI
Tepanuy Ha yPOBEHb BHYTPUOPIOIHOTO JaBieHus B 1-€ CyTKH
MOCJIE0NEePANOHHOTO IIEPHO/IA.

Fig. 4. Effect of intra-operative infusion therapy volume on
intra-abdominal pressure on postoperative day 1.

inclusion of a third-generation hydroxiethyl starch
into the infusion solution (patients of group 2) re-
duced the total volume of necessary intra-operative
blood loss and lowered the infusion therapy influence
on the bowels condition (table 3). Serum blood amy-
lases were within the reference range in both groups.
Significant differences in blood osmolarity between
the two groups of patients were received: 281.7£10.1
(group 1) and 289.34+6.34 (group 2), P=0.014.

However, no reliable difference between the pa-
rameters characterizing IFS severity in patients of
groups 1 and 2 was revealed. The small number of pa-
tients in the sample groups might have presumably pre-
vented the obtaining statistically reliable differences.

The results support the assertion concerning the
influence of infusion therapy volume and quality on the
intestinal wall condition and allow to employ this rela-
tion for determining the optimal infusion volume during
the perioperative period. The dependence of postopera-
tive intestinal failure severity on the perioperative infu-
sion therapy volume was statistically significant.

The severity of intestinal failure was determined
based on intra-abdominal pressure, which allowed us
regarding intra-abdominal pressure as a marker of
intra- and postoperative infusion therapy adequacy.

Ta6imua 3. Bausinue kauecTBa neproNepanuoHHoi MH(QY3HOHHOI Tepanuy Ha COCTOSIHME KUIEYHUKa B OcJeonepa-

IIMOHHOM TIepHOJIE.

Table 3. Effect of the quality of perioperative infusion therapy on bowels condition during postoperative period.

Indices Values of indices in groups

Group 1 Group 2
IIT, ml,/kg/min 0.57820.12 0.534+0.11
Day 1 3 1 3
IFS 2.9%0.82 2.8+0.54 2.6+0.12 2.2+0.62
Small bowel wall thickness, mm 4.98+0.84 4.24+0.73 4.01£0.72 3.98+0.69
IAP, cm HyO 21.2+2.82 18.6+2.54 17.4+2.62 14.5+2.13

Note. IIT — intra-operative infusion therapy. P>0.05 — no reliable difference between the groups was found.
IIpumeuanue. [IT — unrpaonepaimonnas nHdysnonnas repanus. p>0,05 — 10CTOBEPHBIX PA3INIUil MEK/LY TPYIIIAMHI He BBISBUIIH.
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HOTO JIaBJIEHUSI, YTO MO3BOJIUJIO HaM PACCMATPUBATD
[I0Ka3aTeb BHYTPUOPIONIHOIO JaBJI€HII B KAaueCTBEe
MapKepa a/IeKBaTHOCTH UHTPA- U TIOCTONEPAITMOHHOM
nHpy3UOHHOI Teparuu.

JlaHHbIe O COCTOSTHUY KUIIEYHON CTEHKH, TTOJIY-
YeHHbIE TIPU €KeTHEBHOM YJIBTPAa3BYKOBOM UCCJIEI0-
BaHUK OPIOIIHON MOJOCTH B IIOCIEONEPALUOHHOM
Hepuo/ie, TOMOTraloT KOHTPOJIUPOBATD CTEIeHb KUIITed-
HOI HEZIOCTATOUHOCTH U OTIPEJIENISATh TAKTUKY ITPODU-
nakTuky u jeuenus CKH.

[Tpu uccienoBanmu BAUSIHUS KauecTBA HHPY-
3UOHHOI Tepaluy Ha BHYTPUOPIOIIHOE AaBJeHue 1
CTereHb MOCTe0NnepanOHHON KUIIIeYHOH HeocTa-
TOYHOCTH CTATUCTUYECKU JTOCTOBEPHBIX OTJIUYHUIA
IIPU MCIIOJTH30BAHUU U HEUCITOJIBb30BAHUN KOJIJIOM-
noB B coctaBe VT He mosyunsim, olHaKO MPOCeIn-
JIM TEHJEHINIO K OoJiee 6JIaroIpuaTHOMY TeYeHHIO
CKH y nanuenTtos 2-it rpynmbsl. COOTBETCTBEHHO,
B HACTOsIIlee BPEMSI MOKHO CUMTATh, YTO CYIIle-
crBeHHoro BiaugHus Ha crerrenb CHK npucyrcrsue
KOJIJTOUZIOB B cOCTaBe MH(MY3MOHHON Tepanuu He
OKa3bIBaer.

3akiaoyeHue

[Tpu BBITIOIHEHNN 9KCTPEHHDBIX XUPYPIUYCCKUX
BMEIIATETHCTB 00bEM HHTPAOIEPAIHOHHON WHDY-
3MOHHOI Teparnuy OKa3biBaJ NPsIMOE BJIUSHUE HA
ocJieornepauonyio (pyHkimio kumeynuka. Omnru-
MU3alKs U IIPpUMeHeHNe TeJIeHalTPaBIeHHON KOPPH-
rupyionieil nHGY3MOHHON Tepanuu B Iepuornepa-
[IMOHHOM TepHrojie TPUBOAAT K Oojiee paHHEMY
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Data about the intestinal wall condition ob-
tained by daily ultrasound examination of abdominal
cavity during the postoperative period help monitor-
ing the level of intestinal failure and determine the
tactics for IFS prophylaxis and treatment.

Analysis of the influence of infusion therapy
quality on intra-abdominal pressure and postoperative
intestinal failure severity did not find significant dif-
ferences between the use and non-use of colloids as a
part of infusion therapy; nevertheless, a trend towards
more favorable course of IFS in patients of group 2
was noted. Hence, currently, the presence of colloids
as a part of infusion therapy can be considered hardly
rendering any significant influence on IFS severity.

Conclusion

In the course of emergency surgeries, the volume
of intra-operative infusion therapy directly affected
the postoperative intestinal function. An optimized
and targeted corrective infusion therapy during the
perioperative period assists earlier resolution of post-
operative intestinal failure.
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I HayyHO-TIpaKTHYECKas KOH(EPEHIHS ACMUPAHTOB U OPJUHATOPOB
<AKTyajibHbI€ BOIPOCHI aHECTE3HOJOTHH-PEAHNMATOIOTHA 1 PEAOUIUTOTIOT >
19 anpesns 2018 r., DexepanbHblil HAYIHO-KINHIYECKUH HIEHTp pearrMaTosorun u peabusmrosorun (DOHKIL
PP), Mockosckas obmnactb, CotHedHOropekuit paiion, ¢/ CokosioBckoe, aepess JIbITkuto, a. 777;. GPS-koopuau-

Hater 56°1'14"N 36°59'38"E
OcHOBHbIE BOIIPOCHI /TSI 00CY5K/A€HHUST:

Tpasma, KpoBOTIOTEPS, HIOK.

Sl W=

N

IMoapoo6uas undopmanusg o KondepeHun npeacTaBiena Ha caiire: http://www.fnkerr.ru

Camocrosrensto 10 @HKIL PP moskHO 100paTthbes:
1. U3 MockBbl OT cTaniun MeTpo « Mutuno» Ha aBro6yce Ne 400 o cranimm «KpiokoBo» 1. 3emeHorpaa, a

3areM Ha aBTobOyce Ne 497 10 ocTaHOBKM «JIBITKUHOY;

2. U3 Mocksbl 0T cTaniuu MeTpo < TymuHckas» Ha aBrobyce Ne 479, 460 no craniuu «Kpiokoso» 1. 3eite-
HOrpaja, a 3aTeM Ha aBToOyce Ne 497 10 octaHOBKU «JIBITKHHO>;

3. U3 MockBbl OT cTanimm MeTpo «Peunoii Boksan» na asrodyce Ne 400 zo cranimu «Kpiokoso» 1. 3eseno-
rpajia, a 3aTeM Ha aBToOyce Ne 497 110 octaHoBKU «JIBITKIHO>;

4. U3 Mockssr ¢ Jlenunrpazckoro Bok3asna (craniust MeTpo «Komcomosbekast» ) uan ot miatdopmsl «Ilet-
poBcko-Pa3yMoBcKasi» Ha IPUTOPOHOM JJIEKTPOTIOe3e /10 cTaHiuy «KpiokoBo» I. 3esieHorpasa, a 3ateM Ha aBTo-

6yce Ne 497 110 ocTaHOBKHU «JIBITKMHO»>.

MexaHu3Mbl Pa3BUTUS KPUTHUECKUX COCTOSHUM.

Crpyxkrypuo-dyuknuonamsbubie nuamenenns [[HC npu kpuTrueckux cocTosTHUSIX.
Wndeknmonublie oca0KHEHNS B peannMaTosrorui. Cerncuc.

IKCTPAKOPIOPATbHBIE METO/IBI IETOKCUKAIINHI B PEAHIMATOIOTHL.
AHeCTe3n0I0TusI-peaHMaTOOTHSI B CIIEIMATH3POBAHHBIX 00IACTSIX

(remaTpud, akynepCcTBO-TMHEKOJIOTHS, CEPIeYHOCOCY IMCTAS XUPYPTHst, HEHPOXUPYPIrus u 1p.).
[Ipo6iiema peabUINTAIIMN B AHECTE3UOIOT NN -PEAHUMATOIOT N,

Tenernueckrie n MOJIEKYJISIPHBIE MEXAHU3MBI KDUTUIECKUX COCTOSTHHI

9.  DxcrepnMeHTAJIbHbIE HCCJIEIOBAHNS B AHECTE3MOIOTHN-PEAHNMATOIOTHH.
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